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A NON-CONTACT METHOD FORTHE ACQUISITION OF BREATHING 
SIGNALS THAT ENABLE DISTINCTION BETWEEN ABDOMINAL AND 
THORACIC BREATHING 
S. Tarte ~, J. McClelland ~, S. Hughes 2, J. BlackalP, D. Landau 2, D. 
Hawkes ~ 
I - UNIVERSITY COLLEGE LONDON, Medical Physics and Bioengineering - 
CMIC, London, UK 
2 - Guy's & STTHOMAS' HOSPITALS NHS TRUST, London, UK 

Purpose/Objectif: For adaptive radiotherapy of lung cancer, it is 
crucial to acquire a meaningful breathing signal in order to build 
4D-CT models and to gate or track radiation delivery. Current meth- 
ods are: spirometry, tracked marker on the patient's skin, or both 
combined. We propose an alternate method based on the acquisi- 
tion of stereoscopic video images of a patient's breathing torso. This 
work establishes its equivalence to spirometery and demonstrates 
several advantages. 
Materials/Methods: A stereoscopic system acquiring video images 
of the patient's torso (Vision RT) was used to capture dynamic sur- 
faces of the subject's skin (reconstructed by the Vision RT system). 
Spirometric data was simultaneously captured (Micro Medical). 5 
volunteers underwent this study each breathing : 1 minute freely; 1 
minute thoracically; 1 minute abdominally. Volumetric information 
is derived from the surfaces by computing at each capture time the 
volume between the couch and the portion of the stereoscopically 
acquired surface included in a predefined bounding-box. A global 
volumetric signal is thus extracted. Flow information is then com- 
puted by differentiation of the volumetric signal. Abdominal and 
thoracic components are similarly obtained by splitting the bound- 
ing-box in two along the inferior part of the rib cage. Correlation be- 
tween the spirometer and surface-based signals, Fourier transforms 
of the signals, and proportions of abdominal and thoracic breathing 
were investigated. 
Results: A statistically significant good agreement between the si- 
multaneous spirometric signals and the surface-based signals was 
observed (Kendall's T: flow: 0~69--0.87; volume: 0.45--0.85 - outlier 
0.28; max p-values: flow i 1.69E-87 i .vq!ume ~ 7.29E-I 0)~ FUF,thermor,e., 
all the signals except the spiremetric yq!Ljm~ .si~n~l ~,~hi~i.te~d thee 
same period and were synchron.ous; the spirometri¢ vO!Llme ~sU- 
ally showed a drift, which induced a loqger period. Cofltjibu~!gqs 
of thoracic and abdominal components per breathing cycle were 
also quantified. The surface-based flow data was hence found to be 
equivalent to the spirometric flow data and exhibited the advantage 
over spirometry of outputting a d rift-free volumetric signal. This sur- 
face-based acquisition of respiratory signals also shows advantages 
over the marker-based approach. It is global and bears extractable 
information on abdominal and thoracic components. 
Conclusions: We present a non-invasive non-contact method for ac- 
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quiring respiratory signals that: (1) provides information equivalent 
to spirometry, (2) is drift-free and (3) is decomposable in abdominal 
and thoracic components.Acknoldgements : Vision RT, Micro Medi- 
cal. 
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A NON-INVASIVE APPROACH TO TRACK INTRA-FRACTIONAL TU- 
MOUR MOTION 
J. Meyer ~, K. Baier ~, J. Wilbert ~, M. Guckenberger ~, A. Richter ~, M. 
Flentje ~ 
I - U N I V E R S I T Y  O F  W U E R Z B U R G ,  Department of Radiation Oncology, Wuerz- 
burg, Germany 

Purpose/Objectif: It is not straightforward to detect the position of 
a moveable tumour to determine intra-fractional motion. Existing 
approaches to obtain the tumour trajectory make use of markers or 
active sensors implanted in or near the tumour, fluoroscopic imag- 
ing or a combination of both. For simplicity the respiratory signal 
alone is often utilized as a surrogate for turnout motion for e.g. respi- 
ratory-gated treatments (RGRT) instead of the true tumour position. 
Several studies have shown that for RGRT the residual tumour mo- 
tion and base line shifts can be considerable and as a consequence 
have suggested not to reduce treatment margins for gated treat- 
ments unless the residual tumour motion can be either detected or 
reduced. In this work we present an alternative approach to observe 
tumour motion of lung tumours during irradiation without invasive 
markers and without giving any additional imaging dose. The idea 
is to make use of two independent data sets that complement each 
other to have redundant information regarding the tumour position 
available in case one method yields doubtful information. 
Materials/Methods: The primary data is based on continuous MV 
imaging with the therapy beam on a standard electronic portal im- 
aging device (EPID) at a rate of 2-15 Hz. Previous investigations have 
shown that it is indeed possible with suitable algorithms and image 
processing to track lung tumours in real-time in portal images de- 
spite the limited image quality.The second data set is based on the 
abdominal movement due to breathing. This is acquired by placing 
a specially designed tool on the abdomen of the patient which is 
tracked at a rate of 20 Hz with an IR camera. The same tracking cam- 
era has also been installed in the CT room and it is envisaged to cor- 
relate the 3D abdominal movement with tumour motion at the time 
of !maging.Thi s !•form ation can than be used as a priori information 
at the time of trea tment. 
ffeslalts: So far primary and secondary data of more than 10 patients 
treated for lesions in the lung have been acquired and analyzed. In 
most cases it was possible to track tumour motion albeit not always 
from all beam angles. Using mathematical models based on System 
Identification excellent correlation with the abdominal movement 
could be obtained. 
Conclusions: The results are promising but need to be verified. Fur- 
ther work includes the verification of the approach with a phantom 
designed in-house with which realistic non-symmetrical tumour 
motion can be simulated by means of an industrial robot capable of 
movements in six degrees of freedom. 
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A TECHNIQUE FOR MODELING LUNG TUMOR RESPONSE TO RA- 
DIATION THERAPY 
R. Seibert ~, C. Ramsey~, J. Hines 2, 
I -THOMPSON CANCER CENTER, Radiation Ontology, Knoxville, USA 
2- THE UNIVERSITY OF TENNESSEE, Nuclear Engineering, Knoxville, USA 

Purpose/Objectif" Volumetric imaging data acquired during CT- 
based Image Guided Radiation Therapy (IGRT) can be used to 
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measure tumor response. Predictive Adaptive Radiation Therapy is 
a novel treatment technique that utilizes volumetric IGRT data to 
actively predict the tumor response to therapy and estimate clinical 
outcomes during the course of treatment.The goal of this study was 
to develop a model for predicting tumor response during treatment 
using serial Megavoltage CT (MVCT) imaging. 
Materials/Methods: MVCT images were acquired prior to the de- 
livery of 660 lung treatment fractions for 20 non-small cell lung 
cancer patients. A Predictive Adaptive Radiation Therapy response 
model was developed using locally weighted polynomial regression 
(LWPR), which is a non-parametric, memory-based technique that 
predicts future tumor response by processing a memory matrix of 
retrospective tumor response data. When new tumor response data 
is entered during treatment, the algorithm locates similar tumor re- 
sponses from the memory matrix and performs a weighted polyno- 
mial regression with nearby observations. Retrospective data from 
20 patients was used to build the initial memory matrix of tumor 
responses verses elapsed days of treatment. A genetic algorithm 
(GA) was used to calculate the optimal days to measure the tumor 
volume from the IGRT images. In addition, the GA was used optimize 
kernel bandwidths. 
Results: The LWPR predictive algorithm was used to predict the tu- 
mor response and the confidence intervals for 20 patients. The GA 
found that predictive accuracy was the greatest for tumor response 
data acquired on days 0, 3, 7, 11, 12, 15, and 18 during treatment. 
Figure 1 shows the MVCT images and tumor response model results 
for a typical patient.The predictive model was extremely accurate in 
predictions made near the end of a patient's treatment. The average 
error for the predictions of the final tumor volume was 12%, with the 
true volumes always bounded by the 95% confidence interval. The 
greatest model uncertainty occured during the middle of treatment 
where the tumor response relationships are more complex and the 
predictors are more varied. 
Conclusions: A Predictive Adaptive Radiation Therapy model was 
developed that accurately predicted final tumor volumes for 20 lung 
cancer patients. These predictions were made using imaging data 
from 8 fractions early in the course of treatment. This allowed the 
final tumor volume to be predicted near the beginning of treatment 
without having to go through the tedious process of acquiring the 
MVCT and contouring the tumor many times. Since the predictions 
are accurate with quantified uncertainty, they could eventually be 
used to optimize treatment. 
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ACCELERATED DEFORMABLE REGISTRATION OF REPETITIVE MRI 
DURING RADIOTHERAPY IN CERVICAL CANCER 
K. Ostergaard Noe ~ , K.Tanderup 2, C. Kirisits3,J. Dimopoulos3,T. Sangild 
Sorensen4,J.C. Lindegaard2,C. Grau 2 
1 - UNIVERSITY OF AARHUS, Department of Computer Science, Aarhus, Den- 
mark 
2 - AARHUS UNIVERStTY HOSPITAL, Department of Oncology, Aarhus, Den- 
mark 
3 - MEDICAL UNtVERStTY OF VIENNA, Department of Radiotherapy and Radio- 
biology, Vienna, Austria 
4 -UNtVERSITY OF AARHUS, The Centre forAdvanced Visualization and Inter- 
action, Aarhus, Denmark 

Purpose/Objectif: Tumour regression and organ deformations dur- 

ing radiotherapy (RT) of cervical cancer represent major challenges 
regarding accurate conformation and calculation of dose when us- 
ing image-guided adaptive radiotherapy. Deformable registration 
algorithms are able to handle organ deformations, which can be 
useful with advanced tools such as auto segmentation of organs 
and dynamic adaptation of radiotherapy. The aim of this study was 
to accelerate and validate deformable registration in MRI-based im- 
age-guided radiotherapy of cervical cancer. 
Materials/Methods:Three MRI scans (0.2 T, Philips Panorama) were 
obtained for each of two patients with locally advanced cervical can- 
cer: first scan before and two scans during external beam RT. Blad- 
der and rectum were manually contoured on all MRI scans and used 
as a reference. The deformable registration algorithm was based on 
a viscous fluid model using image intensities to guide the fully auto- 
matic registration process. A graphical processing unit (GPU) found 
on modern graphics hardware was utilised to accelerate the regis- 
tration process. The deformable registration was validated by com- 
paring manually delineated contours during RT to auto segmented 
contours predicted by applying the deformable registration on the 
organ contours delineated on the initial MRI scan. The overlap of 
contours was quantified by the co-incidence index (CI) defined as 
the ratio between the union and the intersection of the contours. In 
case of a perfect overlap of contours CI would be 100% and no over- 
lap would result in CI of 0%. Conventional rigid registrations were 
additionally performed, and corresponding Cl's were calculated. 
Results: The deformable registration was accelerated by a factor of 
up to 25 compared to a version not using a GPU. A registration time 
in the order of 5-10 minutes was achieved. The volume of bladder 
and rectum varied due to difference in filling with a mean standard 
deviation of 30% and 45%, respectively. For the rigid registration, 
soft tissue deformations caused by movement and organ filling 
resulted in low co-incidence indices of 49% _+ 15% and 19% + 7% 
for bladder and rectum, respectively. The benefit of the deformable 
registration as compared to rigid registration was demonstrated by 
a significant increase in co-incidence index: from 49% to 83% + 7% 
(bladder) and from 19% to 86% -+ 4% (rectum). 
Conclusions: The registration time was accelerated significantly 
by using a GPU based algorithm compared to a conventional im- 
plementation. Bladder and rectum was auto segmented with high 
degree of reliability, and deformable registration was far superior 
to rigid registration for these organs in cervical cancer patients. The 
perspective of the method is that viscous fluid deformable registra- 
tion can be performed on a time scale relevant for adaptive dose 
planning. 
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ACCEPTANCE TEST OF AN IMAGING SYSTEM FOR IGRT 
S. Maggi ~, M. Giacometti ~, M. Lamborizio ~, C. Oliviero ~, 
1 - AZIENDA OSPEOALIERO-UNIVERSITARIA \"OSPEDALI RIUNITI UMBERTO I - 
G.M.LANCtSt- G, Department of Medical Physics, Ancona, Italy 

Purpose/Objectif: IMRT technique is a good solution to shape dose 
distribution round the target volume and it allows to deliver a high 
dose to the tumor. However target can move both during treatment 
session and from one session to another as a result of organ motion 
and different settings of patient. IMRT alone cannot reduce margins 
around CTV and OAR: for this purpose new image-guided tech- 
niques of tumor localization and tracking are necessary. 
The aim of this study is to assess the performance of an imaging 
device for IGRT and the method to commission it for clinical use. 
Materials/Methods: We use a Varian Clinac 21EX accelerator 
equipped with On Board Imager (OBI), an X-ray imaging system with 
an aSi fiat panel mounted on the gantry of the machine via robotic 
controlled arms which operate along three axes of motion. 
Following the description of the acceptance test: first of all we verify 
the alignment of the imager panel to the beam isocenter and the co- 
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incidence of the arm rotational axes of the detector and the source 
to the gantry rotational axis throughout the entire 360 ° of gantry 
rotation. Tests can be divided in safety, mechanical, radiological 
and connectivity proofs. Safety tests are those typical of radiologi- 
cal devices together with the check of collision detection switches. 
Mechanical tests concern movement accuracy of both, X-ray source 
and detector. As for radiological proofs, we execute accuracy tests of 
radiological parameters for both digital fluoroscopy and digital radi- 
ography, and measure the image quality parameters: high contrast 
resolution, gray scale linearity, automatic brightness control, low 
contrast sensitivity. Since OBI can acquire CBCT the main CT image 
quality parameters are measured using Catphan phantom: density 
resolution, spatial linearity, image uniformity, slice distance, high 
and low contrast resolution. Connectivity of imaging device to VARiS 
Vision (R&V system and TPS) is tested to guarantee the availability of 
images for both patient positioning, comparing them to reference 
images, and eventually for planning on the new CT data set. 
Results: All tests and measurements are in agreement with factory 
specifications. Values of high and low contrast resolution of CT im- 
ages are quite good: for head scan 10 Ip/cm and 1% (5 mm detail di- 
ameter) respectively, while ring artifacts in the central area, frequent 
in CBCT images, are negligible. We also verify CT image quality using 
Alderson Rando. 
Conclusions: One of the main interest is CT image quality, above 
all in the perspective of using CT data sets for planning during 
treatment course whenever patient anatomy significantly changes. 
Acceptance test proposed by factory does not include dosimetric 
measurements while it should be advisable to quantify dose contri- 
bution to OAR. Integration and optimization of preexistent acquisi- 
tion protocols for different anatomical zone is desirable too. 
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ACCURACY OF TARGET LOCALIZATION AND HOUNSFIELD-UNIT 
RECONSTRUCTION OF CONE-BEAM CT ACQUISITION WITH 
VARIAN'S ON-BOARD IMAGER 
L. Praestegaard ~, R Poulsen ~ 
I - AARHUS UNIVERSITY H O S P I T A L ,  Department of Medical Physics, Aarhus, 
Denmark 

Purpose/Objectif: Improved target localization using Cone-Beam 
CT (CBCT) acquisition with the Varian On-Board Imager (OBI) offers 
the possibility of reduced margins and dose escalation. In addition, 
CBCT imaging simplifies replanning of patients with significant tu- 
mor shrinkage as a result of convenient 3D imaging of the patient 
at the treatment session. These applications impose strict require- 
ments to the geometrical accuracy and the Hounsfleld unit recon- 
struction of the CBCT images. Therefore, the geometry and the 
Hounsfield unit reconstruction of the CBCT images are thoroughly 
investigated. 
Materials/Methods: After online correction of the patient position 
using CBCT imaging, the main contributions to the uncertainty of 
the target localization arises from geometrical errors of the CBCT 
image, misalignment between the center of the CBCT image and 
the radiological isocenter of the accelerator, matching errors, and 
errors of the couch translation. Each of these errors are examined 
separately. Special attention is given to the geometry of the CBCT 
image for different anatomic sites, scan parameters and couch con- 
figurations. These tests are performed using a Perspex phantom 
with regularly-spaced holes with a distance of 2S ram.The phantom 
is modular, making it possible to simulate CBCT scans of head and 
neck, pelvis and extremities. In addition, the combined geometrical 
error is investigated with Varian's marker seed phantom. The Per- 
spex phantom is also used to investigate the Hounsfield unit recon- 
struction for different anatomical sites, scan parameters and couch 
configurations. 
Results: 

A detailed understanding of the accuracy of the target localization 
and Hounsfield-unit reconstruction of CBCT acquisition with the 
Varian OBI is obtained. Based on the results, a complete quality as- 
surance program for CBCT acquisition is developed. 
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ADAPTIVE EXTRACRANIAL STEREOTACTIC RADIOTHERAPY: A 
FEASIBILITY STUDY 
F. Deodato 1, L. Grimaldi 2, A. Marinelli ~, S. Cilia 2, G. Macchia ~, C. Di- 
gesA 11 , V. Valentini 3, N. Cel linP, A. Piermattei 2, A.G. Morganti ~ 
I - RADIOTHERAPY UNIT-CATHOLIC UNIVERSITY, Oncology, Campobasso, Italy 
2 - MEDICAL PHYSICS UNIT-CATHOLIC UNIVERSITY, Campobasso, Italy 
3 - RADIOTHERAPY DEPARTMENT-CATHOLIC UNIVERSITY, Rome, Italy 
4 - MEDICAL PHYSICS UNIT-CATHOLIC UNIVERSITY, Rome, Italy 
5 - RADIOTHERAPY UNIT-CATHOLIC UNIVERSITY, Oncology, Rome, Italy 

Purpose/Objectif: Extracranial Stereotactic Radiotherapy (ESRT) 
represents an interesting modality of cure for small neoplasms 
based on the use of ablative doses. Small CTV to PTV margins are 
required to limit the amount of irradiated tissues, based on sophisti- 
cated immobilization systems.The aim of this analysis is to present a 
method developed in our institution to individualize the set-up and 
internal margins. 
Materials/Methods: ESRT was implemented by the Precise-Plan 
treatment planning system (Elekta, UK). Patients were immobilized 
using the Elekta Stereotactic Body-Frame. Five consecutive fractions 
were delivered; dose/fraction and total dose were defined based 
on a dose-escalation institutional protocol. A class solution with 4 
non-coplanar fixed beams (plus 1-2 beams for isocenter verification) 
based on the tetrad configuration was used in all patients. Before 
treatment, patients underwent 3 CT studies in the treatment posi- 
tion. Additional CT simulations were planned in patients in whom 
major deviations were recorded. Reference points were tattooed at 
the first CT. CT-images of the sequential studies were superimposed 
using the image fusion utility of the Oncentra system (Nucletron, 
The Netherlands). Isocenter displacements were measured in the 
three axes. In order to define individual organ motion, in patients 
with neoplasm located in the thorax or abdomen, 30 consecutive 
scans were obtained with the patient freely breathing, without mov- 
ing the CT couch. Portal images were obtained daily, at 0 ° and 90 °, 
before any delivered fraction. Corrections were made until less than 
3 mm deviation (between isocenter and bony references) was ob- 
tained in all directions. The CTV to PTV margin was defined as maxi- 
mum tumor displacement (recorded at sequential CT-scan studies) 
in every axis, plus almost S ram, in S mm steps (example: 3ram in 
AP-PA direction ~ 10 mm margin; 8 mm in CC direction ~ 15 mm 
margin). 
Results: 20 patients (M/F: 14/6; median age: 67, range: 55-85) were 
included in the analysis. Mean (_+SD) isocenter displacements in the 
x, y, and z axis were (ram) 1.7 + 2.0, 1.5 + 0.9, 2.5 + 2.6, respectively. 
CTVto PTV margin ranged between S mm and 10 mm in AP-PA di- 
rection, between 5 mm and 10 mm in LL direction, and between 5 
mm and 15 mm in cranio-caudal direction. 
Conclusions: The use of an adaptive planning procedure, for pa- 
tients enrolled in an ESRT protocol, allowed to individualize aniso- 
tropic treatment margin and therefore to optimize the conformity 
of irradiation in the single patient. Furthermore, repeated treatment 
simulations of the CT couch improved patients confidence with the 
immobilization system, before treatment. 
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ANALYSIS OF INTRA-FRACTION PROSTATE MOVEMENT USING IM- 
PLANTED GOLD MARKERS 
A.N.T. Kotte ~ , M. van Vulpen ~, R Hofman ~, U.A. van der Heide ~, 
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1 - UMC UTRECHT, Radiotherapy, Utrecht, The Netherlands 

Purpose/Objectif: We have treated 453 prostate patients utilizing 
implanted gold markers for off-line position verification. With off- 
line correction protocols we can reduce the systematic positioning 
errors. On-line correction protocols aim at reducing the random 
errors as well, but the results are influenced by the intra-fraction 
movement. Therefore we assess the intra-fraction prostate move- 
ment in this group of patients. 
Materials/Methods: 453 prostate patients were implanted with two 
or three gold markers inside the prostate. We used an equidistant 
five beam step-and-shoot IMRT technique. The first segments of all 
five gantry angles were imaged using the iView GT portal imaging 
facilities on our Elekta accelerators.The markers can be reconstruct- 
ed from a combination of two sequential images.This results in four 
prostate positions per fraction. Taking the first position as the refer- 
ence position of a fraction, the other three show the intra-fraction 
prostate movement. The time between the first (reference) and the 
last position is approximately 5~minutes. 
Results: On average, the displacement increases during a single 
fraction as is shown in Figure 1. This figure also shows that for the 
last time point, in 17% of the fractions we find a total displacement 
of less than 1 mm. 63% stay within 2mm. 
Conclusions :The displacements found in this study show that intra- 
fraction movement in the range of 1-3 mm, occurs in a significant 
part of the fractions. For our off-line correction strategy this has no 
impact. However for on-line position verification this implies that 
determination of the prostate position at the start of a fraction is 
not sufficient to characterize the prostate position with a millimeter 
accuracy. 
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ANATOMICAL VARIABILITY OF HEAD AND NECK CANCER PA- 
TIENTS 
S.R. van Kranen1,S. van Beek1,C. Rasch I, M. van Herk1,j. Sonke ~ 
1 - NETHERLANDS CANCER INSTITUTE - ANTONI VAN LEEUWENHOEK HOSPITAL, Depart- 
ment of Radiation Oncology, Amsterdam, The Netherlands 

Purpose/Objectif: Head and neck cancer patients in our clinic re- 
ceive radiotherapy while immobilized by a 5 point mask. A rigid 
body approach for setup verification and correction is used. In this 
study geometrical uncertainties of local anatomical regions were 
quantified and compared with global patient setup errors. 
Materials/Methods: Cone beam CT (CBCT) scans of 15 patients 

(on average 7 scans per patient) were routinely acquired for setup 
verification. Local rigid body registration (chamfer matching) was 
used as a tool to measure 3D displacements of bony anatomy from 
CBCT to planning CT. For this study the following regions of inter- 
est (ROI) were specified : the vertebrae CI to C3, C3 to C5, C5 to C7, 
the mandibula, the jugulum, the os occipitale, the bony anatomy in 
the proximity of the PTV and the remaining bony anatomy anterior 
and caudal of the PTV (indicated by remainder). Positional changes 
of a ROI contain a rigid part (global patient setup errors, common 
to all ROI) and a non-rigid part (local deformations). To make this 
distinction, the displacements were taken relative to a common ref- 
erence: C3-C5 (retrospectively simulating an online correction pro- 
tocol based on vertebrae C3-CS including corrections for rotations). 
Results were analyzed in terms of group mean error M, systematic 
error Y and random error X. 
Results: Table I shows local variability of bony anatomy relative to 
ROI C3-C5. In general deformations tend to become larger with the 
distance from the reference. In magnitude they become compara- 
ble to or even larger than global setup errors. The data on global 
setup of the ROI C3-C5 results from an offline shrinking action level 
protocol. Considerable group means after corrections to the refer- 
ence were found for the jugulum (AP direction 1.3 mm), the os oc- 
cipitale (LR direction 0.9 mm) and the mandibula (CC direction 0.8 
mm). Correcting for rotations of the reference did not always yield 
improvement of systematic and random errors due to low correla- 
tions. Instability of the mandibula was observed mostly with pa- 
tients using a biteblock. 
Tablel. Local setup errors, with C3-C5 as reference. C3-C5 global 
setup results from of a shrinking action level protocol. 

~(mm) Y(mm) 

ROI LR CC AP LR CC AP 

M a n d i b u l a  2.1 2.0 1.7 1.9 1.9 1.4 

J u g u l u m  0.6 1.2 1.4 1.3 1.4 2.1 

Os Occ ip i -  2.3 2.0 1.4 2.1 1.4 1.3 

tale 

CI-C3 0.s i 0.7 o.6 0.6 0.s o.7 

C3-C5 :: - 

C5-C7  0.6 :: 0.6 0.4 0.6 0.7 0.5 

PTV  1.2 ~ 1.3 1.3 1.2 1.6 1.0 

R e m a i n d e r  2.0 1.2 1.6 1.9 1.4 2.0 

C3-C5 Glo- 1.6 1.3 1.2 I .s 1.6 1.9 
bal Setup 

AR 

Conc lus ions :  Head and neck cancer patients often show interfrac- 
tional anatomical variability that cannot be corrected with a simple 
couch shift. Local setup errors are in the same order of magnitude 
as global patient setup errors. Careful registration and selection of 
the reference point is required to avoid underdosage of the PTV and 
overdosage over OAR. Deformations increase further away from the 
reference and planning margins should be adjusted accordingly. 
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CLINICAL INTRODUCTION OF RESPIRATION CORRELATED (4D) CT/ 
PET SCANNING. 
G. Bosmans~,C. NageP,l. Potargent~,A. DekkeG M. Oellersl, D. de Ru- 
ysscher ~, A. Minken ~, P. Lambin ~, 
1 - U.H. MAASTRICHT, Department of Radiation Oncology (MAASTRO), 
GROW, Maastricht, The Netherlands 

Purpose/Objectif: Respiratory motion may reduce the accuracy in 
imaging lung cancer patients. Especially with a combined CT/PET 
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scanner differences occur since the acquisition time is different for 
both modalities. The purpose of this study was to commission and 
validate respiration correlated (RC) software for the CT/PET clinically 
and to test the feasibility for patients. 
Materials/Methods: The Siemens Biograph 16 CT/PET scanner was 
used for the RC scans. RCPET images were acquired with list mode 
PET software. RCCT images were reconstructed with in house built 
software. The respiration signal was recorded with a pressure sen- 
sor in a chest belt. Phantom testing was performed with a lollipop 
phantom, which was filled with 18F-FDG. Different movement am- 
plitudes, frequencies and volumes were imaged to investigate the 
accuracy of the phase binning reconstruction. We found an interest- 
ing correlation between the optimal number of bins and the calcu- 
lated volume for the reconstruction of the RCPET. The first patients 
underwent a normal free breathing CT/PET, a RCCT and a RCPET. In 
all modalities tumor volume and movement were compared to each 
other. 
Results: The volume of a sphere with an actual volume of 16 cm 3, 
was measured for three different movement amplitudes on average 
16.3 + 0.3 cm 3 and 16.3 + 0.2 cm 3 for the RCCT and the RCPET. The 
movement could accurately be determined with both modalities 
within acceptable tolerance level (3mm for cranial-caudal direction 
(due to slice thickness) and 1 mm for the other directions). The cal- 
culated volume was overestimated by 123% for the 2 phase RCPET 
reconstruction and decreased down to 0.5% for 8 phases or more. 
With a varying frequency during scanning, differences between pro- 
spective and retrospective phase binning were determined, the vol- 
umes were 102.5% and 518.1% relative to the real volume for retro- 
spective and prospective binning respectively. For the first patients, 
with both RC image modalities, binned in 8 phases, we measured 
comparable tumor movements in all three orthogonal directions, 
this movement could not be seen in the free breathing PET scan and 
hence the volume was overestimated. 
Conclusions: The RC software was able to accurately determine 
the actual volume and movement of the phantom. For the RCPET, 
phase binning in minimum 8 phases is required to reconstruct ac- 
curate volumes. Retrospective phase binning showed significantly 
better volume determination than prospective binning when scan- 
ning lesions with different movement frequencies. The RC software 
improves movement quantification and volume determination in 
patients. 
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COMPARING BREATHHOLD AND FREE BREATHING CT DERIVED 
MOTION MODELS FOR PREDICTING RESPIRATORY MOTION OF 
LUNG CANCER AND LYMPH NODES 
J. McClelland ~, S. Hughes 2, S. Ahmad 2, A. Chandler 3, J. BlackalP, S. 
Tarte ~, D. Landau 2, D. Hawkes 1 
1 - UNIVERSITY COLLEGE LONDON, CMIC- Medical Physics, London, UK 
2 - Guy's & ST THOMAS' HOSPITALS NHS TRUST, Department of Radiotherapy, 
London, UK 
3 - KING'S COLLEGE LONOON, Division of Imaging Sciences, London, UK 

Purpose/Objectif: It has been proposed that tidal Breathhold (BH) 
CT scans can be used to obtain information on respiratory motion. 
Alternatively, 4D CT and related modelling methods can provide 
information on the motion that occurs while the patient is Free 
Breathing (FB), as they would during treatment. However, 4D CT re- 
quires an increase in radiation to the patient, more advanced plan- 
ning techniques, and is not always available. 
We have studied respiratory motion using both BH and FB data in 
order to assess how well the motion exhibited at BH represents that 
which occurs during FB. A motion model was used as it allows the 
automatic tracking of points of interest over the respiratory cycle, 
and averages out some of the inter-cycle variation that can occur. 
Materials/Methods: BH: Two high quality BH CT scans were ac- 

quired at tidal inhale and exhale. A non-rigid registration, based on 
B-splines, was then performed to recover the motion due to respira- 
tion. 
FB: Motion models were constructed from 'unsorted' 4D CT data us- 
ing a technique previously developed by our group. 
FB CT data was acquired in cine mode, at 3-4 couch positions. For 
each, 20-30 FB volumes were acquired over -20 seconds. 
The BH exhale scan was non-rigidly registered to each of the FB vol- 
umes. The motion model was then constructed by fitting a periodic 
function to each of the registration parameters over the respiratory 
cycle. 
Data: A clinician manually identified the centre of the tumour and 
each nodal area on the BH exhale CT. The BH registration and the 
motion model were then used to calculate the location of these 
points at BH inhale, BH exhale, FB inhale, FB exhale, and 18 interme- 
diate FB positions. 
Data has been compared from 4 patients, with a total of 14 points. 
Results: The distance between BH and FB exhale was between 0.5 
and 3.9 mm (mean 2.2 mm). The distance between the BH and FB 
inhale was between 2.2 and 7.8 mm (mean 4.9 mm).The difference 
between the BH and FB magnitudes was between 0.3 and 3.4 mm 
(mean 1.6 mm), with neither BH nor FB being consistently larger.The 
angle between BH and FB motion was over 45 ° for 7 points, and over 
90 ° in one case. 
To assess how much the FB motion differed from a straight line, the 
distance between the 18 intermediate FB locations and the corre- 
sponding points on the FB inhale-exhale line was calculated. 3 of the 
4 patients had a point with a mean distance over 2mm (range 0.8 to 
2.8 mm), suggesting the straight line was not a good approximation 
of the FB motion. 
Conclusions: These results suggest that although BH and FB respi- 
ratory motion may sometimes be similar, BH data cannot be relied 
upon to accurately predict FB motion in all cases. 
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COMPARISON OF 4D CONE BEAM CT AND 4D SPIRAL SCAN CT 
USING A DEDICATED CHEST PHANTOM 
S. Nill 1, S. Jetter~,T. TA1Acking~,T. Moser ~, G. Remmert 1, J. Biederer 2, M. 
FabeI-Schu Ite 2, J. DinkeP, U. Oelfke ~ 
I - GERMAN CANCER RESEARCH CENTER~ Dept. of Medical Physics, Heidelberg, 
Germany 
2 - GERMAN CANCER RESEARCH CENTER, Division of Radiology, Heidelberg, 
Germany 
3 - UNIVERSITY OF HEIDELBERG, Clinical Radiology, Heidelberg, Germany 

Purpose/Objectif: Radiotherapy of moving objects has to regard 
intra- and interfraction variation of the target position. One possi- 
ble solution is the acquisition of helical 4D CT for treatment plan- 
ning. Under the assumption of a reproducible breathing pattern, the 
treatment plan can be based on multiple reconstructions of different 
respiration phases. Modern linear accelerators nowallow to validate 
organ motion just prior to treatment by acquiring a 4D cone beam 
CT with either the MV or an additional kV source. By comparing both 
4D data sets, differences in the motion patterns can be identified. 
Materials/Methods :To estimate potential differences in the data sets 
obtained with both modalities, a porcine lung explant was prepared 
with artificial nodules (diameters of 10-30 mm) and inflated inside a 
dedicated chest phantom.The lung was then exposed to respiratory 
motion by inflation and deflation of a flexible diaphragm. Images 
were acquired at fixed inspiration levels in the 0%, 50% and 100% 
exhale position and during respiratory motion (7 per min) using the 
3D and 4D modes of diagnostic spiral CT and the linac based cone 
beam CT. The corresponding images to the 3D data sets were recon- 
structed from the 4D-CT according to the signal of a simultaneously 
recorded respiratory curve (ANZAI device with respiration belt). The 
reconstructed images were then manually registered using the hull 
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of the phantom as landmark. Differences in the images from static 
and dynamic acquisitions were then quantitatively compared using 
the inhouse developed treatment planning system Virtuos. 
Results: The static data sets obtained with both imaging modali- 
ties correlated well. The overlay of different static images showed 
position errors of less than 3mm for the diaphragm. Similarly, im- 
age reconstructions from dynamic acquisitions matched as well. 
However, additional artifacts were introduced by to the reduced 
number of projections in 4D cone beam CT. The extreme positions 
(in- and expiration) obtained with cone beam CT differed from the 
static datasets by several millimeters due to the limited number of 
available projections. This mismatch was not observed close to the 
50% phase. 
Conclusions: The 4D cone beam mode of the linear accelerator al- 
lows for repeated monitoring of breathing motion pattern prior to 
each fraction. However, the impact of irregular breathing patterns 
on image quality can not be estimated from this ex vivo study and is 
subject to further evaluation. 
Disclaimer: 
This work was partially funded by Siemens Med OCS. 
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COMPARISON OF IMPLANTED GOLD MARKERS AND CONE BEAM 
CT FOR HIGH PRECISION ON-LINE IMAGE-GUIDED RADIOTHERAPY 
OF PROSTATE 
A.C. Severin 1, M. HeijbeP, R Alvevik ~, B. SorcinF, R WersAnlP, M. Furb- 
erg 4, I. NAnslund 3 , E. Castellanos 3 , 
1 - KAROLINSKA UNIVERSITY HOSPITAb Department of Radiation Therapy, 
Stockholm, Sweden 
2 - KAROUNSKA UNIVERSITY HOSPITAL, Department of Medical Physics, Stock- 
holm, Sweden 
3 - KAROUNSKA UNIVERSITY HOSPITAL, Department of general Ontology, 
Stockholm, Sweden 
4 - KAROUNSKA UNIVERSITY HOSPITAL, Stockholm, Sweden 

Purpose/Objectif: The On-Board Imager, OBI (Varian medical sys- 
tems, Palo Alto, CA) has been in routine clinical use at the Karolinska 
University Hospital since June 2004.Three alternative image-guided 
protocols are being evaluated in this study for their relative accuracy 
and precision in compensating for inter-fractions target displace- 
ments. A well-established on-line position verification of prostate 
implanted with fiducial gold markers based on orthogonal kilovolt- 
age radiographic images is being compared to a volumetric kilovolt- 
age cone beam CT, CBCT. 
M a t e r i a l s / M e t h o d s :  At our department, the radiation technicians 
are responsible for the daily on-line patient set-up correction us- 
ing the OBI. Ten prostate patients with gold markers were chosen. 
Prostate patients are treated in the supine position and get three 
gold markers implanted under transrectal ultrasound control. The 
kV-kV (2D-2D) based method employs two orthogonal radiographic 
images from anterior and lateral directions before each treatment 
fraction and manual alignment with plan-based DRR for estimating 
the position error of the isocener. Immediately after the kilovoltage 
radiographic localization corrections which takes less than 1 minute 
a volumetric cone beam CT set with a Field of view, FOV of 20 cm of 
the patient acquired. A new 3D-3D manual matching applied to the 
planned CT and CBCT scans to insure the position of the prostate. An 
option in OBI called MarkerMatch allows us also comparing the 3D 
locations of fiducial markers in the planning CT (reference CT) with 
the locations of the same markers during treatment. The gold mark- 
ers are identified in the same two kV radiographs and their 3D loca- 
tion identified by combining information from both images sets. A 
further comparison between the CBCT (3D-3D) and MarkerMatch 
(2D-3D) has been performed randomly in five treatment fractions. A 
protocol is in use and the patient position errors in three dimensions 
will be quantified and analysed. 

Results: There is a large variation in set-up corrections in between 
different patients. For some patients the daily vertical correction was 
larger than 1 cm.The lateral and longitudinal corrections are usually 
smaller than the vertical corrections. Our work shows that the treat- 
ment set-up corrections using the CBCT has comparable precision 
and accuracy but significant time slot differences to kV-kV since the 
rotation of the table is not considered in this work. The CBCT still 
has the advantage to localize the soft target as prostate without us- 
ing fiducial gold makers and further investigation needed to study 
this technique. The process using the MarkerMatch program shows 
similar results to the radiographic 2D-2D procedure. The kV-kV and 
Markermatch techniques does not require any longer daily appoint- 
ment time yet the CBCT requires twice the time. 
Conclusions: OBI with CBCT is an excellent tool to verify and control 
target misalignments and patient set-up deviations. But considering 
that the CBCT requires longer time and does not increase consider- 
ably the precision of the treatment set-up we prefer for this particu- 
lar case to use kV-kV or Markermatch for prostate patients with gold 
markers.The prolonged time-slot in the CBCT method may increases 
the risk for inter-fraction motion of the prostate. 
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CONE BEAM COMPUTED TOMOGRAPHY (CBCT) GUIDED HIGH 
DOSE SINGLE FRACTION INTENSITY MODULATED RADIOTHERAPY 
(IMRT) FOR THE MANAGEMENT OF SKELETAL OLIGOMETASTASES. 
Y. Yamadal,J. Zelefsky ~, M. Hunt 2, M. Bilsky 3, M. Lovelock 2 
1 - MEMORIAL SLOAN KETI~RING CANCER CENTER, Radiation Oncology, New 
York, USA 
2 - MEMORIAL SLOAN KE1TERING CANCER CENTER, Medial Physics, New York, 
USA 
3 - MEMORIAL SLOAN KETTERING CANCER CENTER, Surgery, New York, USA 

PurposelObjectif: Three dimensional image guided (IG) radio- 
therapy using real time CBCT has greatly improved the precision of 
treatment. IMRT provides highly conformal radiation therapy. With 
robust immobilization, IG IMRT has made high dose single fraction 
radiation possible, even when in close proximity to sensitive normal 
tissues. Preliminary results are presented. 
M a t e r i a l s / M e t h o d s :  Thirty eight patients with oligometastatic dis- 
ease in the bone underwent IG IMRT incorporating CBCT. Twenty 
four percent were sites in the appendicular skeleton. A custom fit 
body cradle was used for immobilization. The median prescribed 
dose was 2400 cGy (2100-2400 cGy). An on-table CBCT was used 
to verify the isocenter. CBCT was obtained immediately after treat- 
ment. Infrared stereoscopic tracking was performed during treat- 
ment. The accuracy of CBCT was compared to portal images using 
implanted fiducial markers in paraspinal lesions. Patients were fol- 
lowed with cross sectional imaging every 2 months initially, then 
every 3-4 months thereafter. Treatment failure was defined as any 
evidence of disease progression at the treated site. Toxicity was 
graded with the NCI CTC (v2). 
Results: CBCT agreed with portal imaging (with fiducials) within 
+/- 1 mm. Patient motion with respect to the immobilization cradle 
between the pre and post treatment cone beam scans was found to 
have a mean + standard deviation of 0.3+1.3, 0.6+0.6, and 0.4+1.3. 
mm in the left, anterior, and inferior directions. The median follow 
up was six months (2-15 months). Eighty four percent of patients 
complained of pain requiring the use of opioid analgesics at presen- 
tation. Ninety five percent reported improvement in pain at the time 
of first follow up (2 months), and 65% did not require opiates at the 
time of last follow up. One patient failed to respond to treatment. 
Actuarial local control rate was 85%. No patient has experienced 
higher than grade 2 acute toxicity. No late toxicity has been seen. 
Conclusions: CBCT IG IMRT provides a high degree of accuracy 
that permits the use of highly conformal high dose single fraction 
radiotherapy. Although results are preliminary, single fraction treat- 
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ment appears to be safe and efficacious in the management of oli- 
gometastatic bone disease. Since oligometastatic patients tend to 
have slowly progressive disease, aggressive non-surgical treatment 
of macroscopic disease may be warranted in these patients. 
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CONE BEAM CT ON LINEAR ACCELERATOR - EXPERIENCE IN WAR- 
SAW 
M. Morawska-Kaczynska ~, A. Skowronska-Gardas 2, M. Chojnacka 2, R. 
Dabrowski ~, M. Poncyljusz ;, M. Dragowska 2 
I - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER AND iNSTITUTE OF ONCOL- 
OGY, Department of Medical Physics, Warsaw, Poland 
2 - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER AND iNSTITUTE OF ONCOL- 
OGY, The Radiotherapy Department, Warsaw, Poland 

Purpose/Objectif: Cone-beam CT (CBCT) systems are useful and 
reliable tool to detect and correct for patient set-up errors, patient 
movements, organ movements and organ changes. 
We will present our experience with the routine clinical use of kilo- 
voltage volume imaging system on Elekta Synergy accelerator. 
Materials/Methods: XVI was commissioned in our hospital in Janu- 
ary 2006. Since April it is used on regular basis for selected groups 
of patients. These are patients with brain, head and neck, abdominal 
and pelvic tumors. About 20 % of them are children. The main goal 
of our first-stage study is to correct for systematic set-up errors and 
verify presently applied set-up margins. Cross-validation of set-up 
measurements using CBCT and EPID is applied. CBCT bony struc- 
tures based decision rules are developed for off-line protocol. Cone 
beam CT together with EPID are taken for each patient on the 1 ~t , 
3 rd, 16 th and 21 st fraction. If the mean translations from the two first 
image registrations exceed established, tumor site dependent ac- 
tion level, the patient position is adjusted on the 4 th fraction. Than 
additional images are acquired and registered before irradiating the 
patient. Bony structures included in registration lie in close vicinity 
of the PTV and are of its extension, for brain tumors they can include 
a whole skull. In a second step of image analyses also manual match- 
ing is performed for prostate or some well distinguishable critical 
structures like liver and kidney in order to assess inter fraction move- 
ments and deformations. 
The workload is about 5 rain for single XVI acquisition and registra- 
tion. 
Stability of the mechanical calibration of the system is regularly 
checked as a part ofa QA of the system. 
Results: During the first four-months period of observation the XVI 
system was mechanically stable. The best correlation between the 
reference CT and verification CBCT was observed in patients with 
brain and orbital tumors (mainly pediatric).The results of the set-up 
errors measurements using XVI and EPID will be presented. 
Conclusions: Our preliminary study shows that XVl has the potential 
to significantly improve the accuracy of radiation treatment, which 
is especially important in pediatric radiotherapy. 
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CONVENTIONAL 3D CONFORMAL RADIOTHERAPY VS. ULTRA- 
SOUND IMAGE GUIDED RADIOTHERAPY FOR PROSTATE CANCER: 
PRELIMINARY RESULTS OF ALIGNMENT FINDINGS AND TOXICITY 
OF A PHASE Ill MULTICENTRE STUDY 
J.I. Rodriguez ~, B. Guix 2, J.I. Tello ;, R Soria 2, J.M. Bartrina ~, C. MartAn 2, 
A. Sola 2, 
I - FUNDAClO IMOR, MEDICAL iNSTITUTE FOR ONcO-RADIOTNERAPY, Radiation 
Ontology, Barcelona, Spain 
2 - HOSPITAL UNIVERSITARIO, Radiation Oncology, Salamanca, Spain 

Purpose/Objectif: To validate ultrasound alignment as a tool for 

Image guided radiotherapy (US-IGRT) and to compare acute toxic- 
ity with 3D conformal radiotherapy alignment with portal imaging 
(PI-3D-CRT) 
Materials/Methods: A phase III multicentre study was activated in 
June 2005, to compare treatment acute toxicity and patient out- 
come after 77,4 Gy in 43 fractions to the prostate and seminal vesi- 
cles using either PI-3D-CRT or US-IGRT. The dose in both groups was 
specified to the entire prostate and seminal vesicles. In both cases, 
patient alignment for each fraction was done by use of electronic 
portal imaging correcting setup errors relative to bony structures. In 
the US-IGRT group, just after alignment correction, transverse and 
sagital ultrasound images were obtained. The planning volumes 
were overlaid on the ultrasound images and adjusted until they 
matched. Treatment table was moved so that the treatment area 
was in the correct location and new ultrasound images were taken 
to confirm that new position agreed with anatomic images and 
planning contours as well as with reference isodoses. The First 127 
patients (63 in the PI-3D-CRT group and 64 in the US-IGRT group) 
are the subject of this preliminary analysis. Side effects were graded 
on a 1-4 scale, using the SOMA-LENT criteria with self-administered 
validated questionnaires. 
Results: Prostate (and average) displacements in the US-IGRT group 
in the superior to inferior, anterior-posterior and left to right were 
0-2.3 (0.98), 0-2.1 (0.53) and 0-1.4 (0.19) cm respectively. Grade 2 or 
higher rectal toxicity for PI-3D-CRT and US-IGRT were 21% and 8% 
(p<0.045) respectively. 
Conclusions: US-IGRT revealed as very useful in daily repositioning 
of patients, allowing a reduction of margins around prostate and 
seminal vesicles. The use of tighter margins supposed a reduction 
of the relative risk of having grade 2 or more acute rectitis in a fac- 
tor of 2.4. 
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CT BASED IMAGE GUIDANCE FOR EVALUATING HEAD AND NECK 
INTER-FRACTION MOTION 
C. Ramsey ~ , B. Robison ~, D. Scaperoth ~, R. Seibert ~, 
1 - THOMPSON CANCER CENTER, Radiation Oncology, Knoxville, USA 

Purpose/Objectif: CT-based Image-Guided Radiation Therapy 
(IGRT) can be used to measure, evaluate, and correct for patient 
positional error immediately prior to treatment delivery. For head & 
neck patients (H&N), positional error can originate from 1 .) Changes 
in how the patient is positioned on the headrest, 2.) Changes in how 
the aquaplastic mask is positioned on the patient, 3.) Changes in the 
size and shape of the mask; and 4.) Changes in the size and shape 
of the patient. The purpose of this retrospective study was to use 
imaging from CT-based IGRT to evaluate the immobilization of H&N 
patients for each fraction throughout the course of therapy. 
Materials/Methods: Ten H&N patients were positioned for treat- 
ment using megavoltage CT (MVCT) images acquired before each 
treatment fraction. An automatic MVCT-to-kVCT mutual information 
based fusion algorithm was used in combination with visual align- 
ments by the investigators to measure the offsets from the laser 
alignment marks to the optimized treatment position prior to each 
treatment fraction. The volumetric imaging data was extracted from 
the database and the investigators visually evaluated the images for 
1.) Patient position on the headrest, 2.) Patient position inside the 
aquaplastic mask, 3.) Changes in the mask shape, 4.) Patient weight 
loss, and S.) Tumor response. The measured offsets from the laser 
alignment marks were then correlated with the underlying cause of 
the setup error. 
Results: The total anterior/posterior, superior/inferior, and right/left 
lateral shifts from the external marks were measured for 335 frac- 
tions. The random error (1~-) for the population as a whole was +3.1 
mm in the anterior/posterior (AP) direction, +3.3 mm in the lateral 
direction (LAT), and +4.9 mm in the superior/inferior (SI) direction. 
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All ten patients had a decrease in the cross-sectional volume due 
to a combination of weight loss and/or tissue response to radiation. 
Four out of the ten patients had inconsistent placement of the head 
on the headrest, which resulted in setup errors that ranged from 3.1 
to 10.3-ram. One patient had substantial tumor regression (>25%) 
which allowed the patient to move 2.4 to 7.8-mm inside the mask. 
The use of a simple bite-block greatly reduced the random setup 
error to 1.6-mm AP, 1.6-mm LAT, and 1.5-mm SI. 
Conclusions: All H&N patients immobilized with aquaplastic masks 
will have residual motion inside the mask due to weight loss, incor- 
rect positioning, and/or response to treatment. The amount of resid- 
ual motion can be greatly improved by using a simple bite block. 

520 poster 

DALLY ON-LINE PATIENT SETUP IN CLINICAL ROUTINE 
D. Vetterli% K. Beer% M. Hofmann% 
I - ]NSELSPITAL AND UNIV.  OF BERNE AND RADIO-ONKOLOGIEZENTRUM B~EL, Biel, 
Switzerland 
2 - RADIO-ONKOLOGIEZENTRUM BIEI~ Biel, Switzerland 

Purpose/Objectif  
To present the patient setup strategy at the new radio-oncology 
centre in BieJ. 
Materials/Methods: For initial positioning the isocentre is marked 
on the patient'skin with a Dorado CT-1-4 laser system. Before daily 
treatment orthogonal localization images are acquired with the 
aS500 portal imager.The IAS3 acquisition system allows taking MV- 
images with the new Radshot Mode (I MU/image). The DRRs gener- 
ated for the setup beams serve as reference for the setup portals. 
The radiation therapists compare the positions of bony landmarks 
and correct the patient position by moving the treatment couch to 
the new coordinates calculated by the software, when a setup error 
>2ram in any direction is detected. Both, the treatment couch and 
the exact arm holding the aS500 can be repositioned conveniently 
by remote controls in the control room allowing to perform setup 
verification and correction within a common time slot of I Smin. Set- 
up correction data of patients treated for breast (28), prostate (15), 
and other carcinomas (9) were collected. 
Results: In only 16% of 1311 fractions applied no setup corrections 
in any-one direction were necessary, i.e. for >80% of all fractions a 
setup accuracy of better than 2mm could be reestablished with our 
daily online setup procedure.The mean (0.1cm, SD +•-0.3) of all ap- 
plied corrections (range, -I .2 to 1.6cm) sampled over all patients is 
close to zero and no significant difference between treatment sites 
was seen. The Figure shows the frequency of setup corrections of 
different magnitude. 
Conclusions: Daily on-line setup verification and correction by the 
aid of setup fields is feasible and improves treatment accuracy con- 
siderably. 
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EARLY EXPERIENCE OF REIRRADIATION WITH HELICAL TOMOTHE- 
RAPY FOR LOCALLY RECURRENT RECTAL CANCER 
J. Seong I, l.J. Lee% K.K. Jeong% S.J. Shim% 
1 - YONSEI UNIVERSITY MEDICAL COLLEGF~ Radiation Oncology, Seoul, Korea 

Purpose/Objectif: The objective of this study was to present the 
cases of reirradiation with helical tomotherapy for locally recurrent 
rectal cancer patients after radiation to pelvis. 
Materials/Methods: Helical tomotherapy was applied for the two 
patients who had been previously irradiated and then subsequently 
showed in-field tumor recurrence. Case 1 (6S-year-old male) received 
concurrent chemoradiation on pelvis with a total dose of 54 Gy after 
low anterior resection. He had recurrence on the anastomotic site 
after 30 months of follow-up. He underwent salvage abdomino- 
pelvic resection after neoadjuvant radiotherapy a total dose of 30 
Gy. However, local recurrence was noted on tumor bed after salvage 
surgery. Case 2(S2-year-old male) was diagnosed of rectal cancer 
and simultaneous iliac bone metastasis. He was treated with ante- 
rior resection and staged as T2NOM1. He received systemic chemo- 
therapy and radiotherapy on the iliac bone metastatic lesion with a 
total dose of S0 Gy. With continuous follow up, he experienced local 
recurrence on the same site. Subsequently radiotherapy of 40 Gy 
was given and then followed by another 60 Gy to the adjacent site 
of tumor regrowth. Due to patients' reluctance to chemotherapy, ra- 
diotherapy using helical tomotherapy has been considered as only 
salvage treatment. 
Results: In case 1, PTV(Planning target volume) was prescribed to 
41.8 Gy (19 fractions of 2.2 Gy each). Mean dose to small bowel and 
bladder was 6.33 and 8.35 Gy, respectively. In Case 2, the prescribed 
dose was 60 Gy (24 fractions of 2.5 Gy each) to the GTV(gross tumor 
volume) and 48 Gy to the CTV(clinical target volume). Mean dose of 
case 2 to small bowel was 15.8 Gy. Dose volume histograms of both 
the tumor and the critical structure were obtained in each case. In 
case 1, V40 for small bowel and bladder was 2.5, and 0%. In case 2, 
V40 for small bowel was 0%. All patients showed symptom palliation 
and mass reduction.The delivered radiation dose to critical structure 
was within the acceptable range. No significant bowel and bladder 
toxicity occurred during the treatment. 
Conclusions: Reirradiation using tomotherapy may provide a good 
chance of symptom palliation and mass reduction for patients with 
locally recurrent rectal cancer. Longer follow-up is needed to evalu- 
ate late complications. 
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EFFECT OF INTER-FRACTION BREAST POSITION AND SHAPE 
CHANGES ON BREAST IMRT DOSE DISTRIBUTION 
T. Marchant% P. Jain% S. Baker1,j. Davies 3, C. Moore ~ 
I - CHRISTIE HOSPITAL NHS TRUST, North Western MedicaIPhysics, Manches- 
ter, UK 
2 - CHRISTIE HOSPITAL NHS TRUST, Academic Deportment of Radiation On- 
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Radiotherapy Research, Manchester, UK 

Purpose/Objectif: Breast radiotherapy is planned on image data ac- 
quired pre-treatment, however the delivered distribution of radia- 
tion may vary from the plan due to changes in position and shape 
of the breast at the different fractions of treatment. This study uses 
anatomical information from repeated cone beam CT (CBCT) imag- 
ing at the point of treatment to assess the delivered dose distribu- 
tion at different fractions of treatment. 
Materials/Methods: Breast surface and lung contours were defined 
for CBCT images acquired immediately following treatment of 5 
patients undergoing forward planned IMRT breast radiotherapy. Be- 
tween 9 and 14 images were acquired per patient. The dose that was 
delivered on each day was re-calculated using the Pinnacle treat- 
ment planning system. Beam segments and monitor units were 
taken from the original treatment plan, and bulk density corrections 
were applied based on the CBCT contours for each day. Daily PTV 
outlines were also created using the breast surface and back edge 
of the beam as defined by skin markers visible in the CBCT image. 
Dose-volume histograms for the PTV on each day of treatment were 
calculated for the IMRT technique. Volumes of the PTV receiving 
greater than 105% or less than 95% of the prescribed mean PTV 
dose were found for each day of treatment, and compared to the 
planned dose distribution. 
Results: For IMRT treatments, the mean percentage volume of the 
PTV receiving greater than 105% of the prescribed dose (V~0 s) was 
0.4% for the original treatment plan, and 0.9% when the dose was 
recalculated using the CBCT contours. The mean percentage vol- 
ume of the PTV receiving less than 95% of the prescribed dose (V95) 
was 2.2% as planned, increasing to 8.7% when recalculated using 
the CBCT contours. 
Conclusions: Daily variations in breast shape and position increased 
the volume of tissue within the PTV receiving less than 95% of the 
planned dose and, to a lesser extent, the volume receiving greater 
than 105% of the planned dose. 
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ENHANCEMENT OF IMAGE QUALITY WITH A FAST ITERATIVE SCAT- 
TER CORRECTION SOLUTION FOR KV CBCT 
I. Reitf, B. Hesse~,T. Tuecking ~, S. Nill ~, U. Oelfke ~ 
I - DKFZ HEIDELBERG, Department of Medical Physics in Radiation Thera- 
py, Heidelberg, Germany 

Purpose/Objectif: The problem of the enormous amount of scat- 
tered radiation in a kV CBCT is addressed. 
Materials/Methods: Our iterative scatter correction method is 
based on a superposition of pre-calculated Monte Carlo generated 
scatter kernels and in addition on a look-up table that contains the 
system calibration and thus corrects for beam-hardening. Therefore 
the algorithm is very fast, that means 1.6 seconds per projection for 
4 iterations on a standard PC. In this study we compare scatter cor- 
rected CB-images of several phantoms (cylindrical water phantom, 
cylindrical contrast-and-resolution phantom, Alderson head-and- 
neck phantom) to the fan-beam ones we acquired with a reduced 
cone-angle (a slice-thickness of 14 mm in the isocentre) at the same 
system. The dose we currently apply amounts to about 2 cGy for 360 
projections in the isocentre. 
Results: Some representative results are shown in the figure below. 
The observed image quality of the scatter corrected CBCT images 
is quite comparable concerning contrast, resolution, cupping and 
attenuation coefficients to those with the fan-beam geometry. After 
4 iterations (cylindrical water phantom and contrast-and-resolution 
phantom) and 7 iterations (Alderson phantom) the algorithm con- 
verges. 
Conclusions: Besides the achieved image quality there are still 

some subtle points to be investigated. First the scatter kernels are 
generated using a cylindrical water phantom geometry positioned 
upright and therefore symmetrically around the isocentre. Conse- 
quently the algorithm works perfect if the reality fits this setup. But 
in clinical cases, the patient is positioned on a table whose thickness 
and form can cause further problems. The scatter contribution can 
be enormously increased when the detector is below the table com- 
pared to the situation when the detector is located on the opposite 
side. For our model the thickness the x-rays have to traverse is the 
same and therefore the number of scattered photons the algorithm 
subtracts is also the same. In addition when the patients are fixed 
in high attenuating fixation-systems or positioned with the aid of 
markers the algorithm causes a lot of artefacts. Moreover, for lateral 
directions the combination of table, extracranial fixation systems 
and voluminous patients lead to infinity values as a result of our 
algorithm. So, there is still work in progress. Last but not least we 
have to state that a lot of care and therefore time has to be spent 
to calibrate the system. And every time one changes a part of the 
system like x-ray tube or detector the calibration procedure has to 
be done again. 

Figure: Alderson head-phantom. For each 
image the pre- and post-processing steps 
are the same, including the same 
greyscale-level. Left: CBCT without scatter 
correction. Right: CBCT with scatter 
correction. 
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EVALUATION OF 4DIMENSIONAL-COMPUTED TOMOGRAPHY 
FOR DELINEATION OF THE CLINICAL TARGET VOLUME (CTV) FOR 
BREAST BOOST RADIOTHERAPY. 
T. Nageeti 1, D. Vesprini 1, M. EI-Mallah ~, J. Cho ~, H. Blackburn ~, G. Lee ~, 
D. Jaffray ~, K. Vallis ~, 
I - PRINCESS MARGARET HOSPITAL, Radiation Medicine Program, Toronto, 
Canada 

Purpose/Objectif: A number of studies support the role of breast 
boost radiotherapy in reducing the risk of local recurrence in young 
breast cancer patients with negative surgical margins. At present, 
there is limited information on the effect of respiratory movement 
on breast and surgical tumor bed motion during radiation planning. 
Our objective was to evaluate the impact of respiration and motion 
artifacts on delineation variability of the clinical target volume of the 
breast boost (CTV boost) by comparing the observer variability in 
CTV boost delineation using helical CT vs 4D-Computed Tomogra- 
phy (4D-CT). 
Materials/Methods: Five patients who participated in a prospective 
study to evaluate the use of 4D-CT for planning breast radiotherapy 
were included in this sub-study. Five radiation oncologists deline- 
ated the CTV boost for each case. The Contouring was based on a 
non-contrast standard helical CT and on 4D-CT image datasets at 
the inspiration phase (IP) and the expiration phase (EP).To evaluate 
the intraobserver variability, two observers repeated the contouring 
for the same cases after an interval of least 7 days. The variability in 
the delineated CTV boost was expressed as the ratio of the com- 
mon volume to the maximum volume encompassing all contours 
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(Vcom/Vmax). 
Results: The interobserver variability of CTV boost delineation 
based on helical and 4D-CT datasets was not significantly different 
(P=0.85), with mean Vcom/Vmax of 0.33 vs 0.31 vs 0.32 for helical, 
IP- and EP- 4D CT datasets, respectively. The mean Vcom/Vmax ra- 
tio for intraobserver variability was also not significantly different 
(P=0.84) with values of: 0.77 (helical CT), 0.74 (4D-CT IP) and 0.75 
(4D-CT EP). 
Conclusions: There is substantially less intraobserver variability 
than interobserver variability in CTV boost delineation for both heli- 
cal and 4D-CT. The use of 4D-CT image datasets for delineation of 
breast CTV boost does not significantly reduce the inter-and in- 
traobserver variability compared to standard helical CT delineation. 

525 poster 

EVALUATION OF ON- AND OFFLINE STRATEGIES IN ADAPTIVE RA- 
DIATION THERAPY USING NUMERICAL SIMULATION OF ORGAN 
MOTION AND DEFORMATION. 
H. Rehbinder 1, C. Forsgren ~ 
I - RAYSEARCH LABORATORIES AB, Stockholm, Sweden 

Purpose/Objectif: To evaluate mixed on- and off-line adaptive 
correction strategies for IMRT-treatments of patients with prostate 
cancer. To study the effect of organ deformation on the choice of 
correction strategy. 
Materials/Methods: Research software for IMRT planning and nu- 
merical simulation ofadaptivetreatments with functionality for dose 
tracking and accumulation was used. This software was extended 
with functionality for numerical simulation of changing patient ge- 
ometries where organs may change position, orientation, scale and 
shape. IMRT treatments were planned based on the RTOG protocol, 
but with stricter objectives for organs at risk. Different sizes of PTV 
margins were used in the numerical investigation of the following 
two adaptive correction strategies. OnlineCouch (OC): Onboard 
CT images are acquired for every fraction and the target centre of 
mass is localized. The treatment couch is shifted to eliminate the 
detected target shift. Couch/Replan (CR) :The same procedure as in 
OC, but the first 4 images are contoured and dose is accumulated 
by deformable dose registration. The treatment is replanned offline 
before delivery of fraction 5 taking accumulated dose and system- 
atic errors into account. The image acquisition and contouring steps 
were not actually performed, but the effect of these steps was simu- 
lated numerically. The strategies were evaluated for the following 
organ motion models. Rigid : Prostate moved as a rigid body with 
systematic and random motion components. Deformed: Bladder . 
and rectum moved as rigid bodies with systematic and random mo- 
tion components. The prostate was deformed as a consequence of 
this. Two different deformations were considered, one where the 
prostate is compressed and one where it is stretched out.These two 
deformations were simulated for 3 different patients. 
Results: Rigid: OC and CR gave similar CTV coverage and organ at 
risk protection when no P'iV was used for planning. A small devia- 
tion from the required target coverage was observed but consid- 
ered clinically acceptable. Deformed: Results are reported f6r OC 
(6mm PTV margin) and CR (4mm PTV margin). Over simulations, 
CTV dose (D99.5, D98) difference between CR and OC was -1.5 to 
2.5 Gy and for OARs, dose (D15, D25, Dmean) difference was -12 to 
2 Gy for bladder and -16 to 5 Gy for rectum. For each simulation, the 
dose difference levels above were averaged for CTV and OARs re- 
spectively. For 1 out of 6 simulations, the difference between these 
two averages was 1 Gy in favour of OC over CR, and for 5 out of 6 
simulations, 2 to 10 Gy in favour of CR over OC. 
Conclusions: Prostate deformation plays an important role when 
assessing the need for adaptive replanning. Online correction of pa- 
tient position enhances treatment quality. Results suggest that in 
the presence of prostate shape change, organ at risk protection can 
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be further enhanced by adaptive replanning after a few fractions. 
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EVALUATION OF POSITION REPRODUCIBILITY IN BRAIN TU- 
MOURS. 
E. Plackova ~, M. Machanova ~, L. Janeckoval,j. Cvejnova ~, 
1 - REGIONAL HOSPITAL, Radiation Oncology, Liberec, Czech Republic 

Purpose/Objectif: Reproducibility of correct treatment position is 
essential for all advanced radiotherapy techniques. In spite of intro- 
ducing and development of IGRT megavoltage portal imaging re- 
mains a reality for good clinical practice in many departments. 
Materials/Methods: Evaluation of treatment positions using EPID 
(electronic portal imaging device) were done in 20 brain cancer pts, 
in 45 different treatment fields and 119 images (2004 - July 2005). 
2 physicians and 2 physicists performed the evaluation independ- 
ently. Heads of all pts were fixed by individual thermoplastic masks. 
Megavoltage images were compared to simulation images off line. 
Results: Average absolute deviation in craniocaudal direction were 
1.59mm with S 0.44mm, average absolute deviation in laterolateral 
direction were 1.53m with S 0.50ram and in anterioposterior direc- 
tion were 1.25mm with S 0.39ram. Calculated 2D vector deviation 
were 2.31 rams with S 0.41 mm and calculated 3D vector deviation 
were 2.56rams with S 0.46ram. No statistically significant discrep- 
ancies were observed between physicists' and physicians' measure- 
ments. 
Conclusions: Head fixation by individual fixation masks with regu- 
lar evaluation of treatment position is adequate technique by EPID 
is considered to be a standard for 3D conformal radiotherapy of 
brain tumours, with achievable tolerances +-2rams in any direction. 
Choice of suitable images with bony structures to compare can im- 
prove the results of this method. 
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EVALUATION OF TRANSABDOMINAL ULTRASONOGRAPHY PROS- 
TATE LOCALIZATION FOR 3-DIMENSIONAL CONEORMAL RADIO- 
THERAPY 
F. Cattani 1 , BA. Jereczek-fossa 2, C. Garibaldi 1 , R. Cambria ~ , D. Zerini 2, A. 
VavassorF, M. ValentF, R Serafini 2, M. TrovA 22, R. Orecchia 2 
I - EUROPEAN INSTITUTE OF ONCOLOGY, Medical Physics, Milan, Italy 
2 - EUROPEAN INSTITUTE OF ONCOLOGY, Radiation Ontology, Milan, Italy 

Purpose/Objectif: To evaluate the feasibility and accuracy of daily 
ultrasound based target localization and to compare it with daily 
computer tomography (CT) and electronic portal imaging (EPI) in 3- 
dimensional conformal radiotherapy (3D-CRT) for prostate cancer. 
Materials/Methods: Ten prostate cancer patients were treated 3D- 
CRT with use of 2 dynamic lateral lO0°-wide arcs (40°-140 °, 220°; - 
320°). Daily B-mode Acquisition and Targeting ultrasound system 
(BAT TM, Nomos) was used for target localization. For the first 5 frac- 
tions, set-up errors were evaluated with EPI and then subtracted 
from couch shifts suggested by BAT, in order to quantify the organ 
motion. 
For the same first 5 fractions, daily CT images were fused accord- 
ing to pelvic bone structure and target volume was contoured by 
the same radiation oncologist in order to evaluate the organ mo- 
tion. Isocenter placement relative to initial planning CT images were 
recorded and compared with the organ motion obtained from the 
BAT. 
Results: Two hundred eighty six BAT alignments, 50 CT alignments 
and 50 EPI verifications were performed. The average BAT total mis- 
alignments (organ motions and setup errors) in latero-lateral (LL), 
antero-posterior (AP) and cranio-caudal (CC) directions were -0.9 + 
3.3 ram, 1.0 + 4.0 mm and -0.9 + 3.9 ram, respectively. The average 
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BAT organ motions (total misalignments - setup errors suggested by 
EPI system) in LL, AP and CC directions were -0.4 _+ 2.0 ram, 1.9 + 3.4 
mm and -1.1 + 3 ram, respectively.The average CT organ motions in 
LL, AP and CC directions were -0.1 + 0.7 ram, 0.7 _+ 3.3 mm and -0.6 
+ 2.3 ram, respectively. The difference between BAT and CT organ 
motion in LL, AP and CC directions were 2.6 + 1.7 ram, 3.9 + 2.7 mm 
and 3.4 _+ 2.9 ram, respectively. Weak correlation was found between 
BAT- and CT-organ motion in AP direction was observed (R=0.29, 
p=O.04), while no correlation was found in LL and CC directions. 
Conclusions: Daily BAT ultrasound positional verification of the 
prostate can be performed through the acquisition of high-quality 
images in most patients with only a modest increase in treatment 
setup time. Our initial evaluation revealed ultrasound targeting of 
prostate to be functionally equivalent to CT and prostate organ mo- 
tion appears to predominate over setup error as the major compo- 
nent of variation in target localization. 
Further study is warranted in order to establish the clinical value of 
BAT in prostate cancer. 
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FEASIBILITY OF ADAPTIVE IMAGE-GUIDED IMRT FOR HEAD AND 
NECK CANCER USING CONE-BEAM CT OBTAINED AT THE TREAT- 
MENTCOUCH 
U.V. ElstrA m ~ , JR. Petersen ~ , P.R. Poulsen ~ , C. Grau 2, 
1 - AARNUS UNIVERSITY HOSPITAL, Department of Medical Physics, Aarhus, 
Denmark 
2 - AARHUS UNIVERSITY HOSPITAL, Department of Oncology, Aarhus, Den- 
mark 

Purpose/Objectif: During the course of fractionated RT many head 
and neck cancer patients develop significant anatomical changes 
mainly due to tumor shrinkage and/or weight loss. The dosimetric 
effect of these changes can be severe, potentially leading to both 
over dosage of critical normal tissues and under dosage of target 
volumes. The aim of this study was to test the feasibility of adaptive 
image-guided IMRT using cone-beam CT (CBCT) for periodic adjust- 
ment of conformal treatment plans in head and neck cancer. 
Materials/Methods: Consecutive head and neck cancer patients 
treated with inverse planned IMRT underwent a weekly CBCT scan 
during the course of treatment. The CBCT scans were conducted on 
the treatment couch with Varian's On-Board Imager (OBI) system. 
Volumetric and geometrical changes of the patient anatomy were 
evaluated by registration of each CBCT scan with the pre-treatment 
planning CT scan. The original IMRT treatment plan was recalcu- 
lated on each CBCT scan to monitor possible dosimetric changes. 
Plan adjustments were performed when necessary to maintain 
the prescribed target dose or an acceptable dose to organs at risk. 
The dosimetric consequences of tumor shrinkage, patient weight 
loss and other factors during the treatment course were recorded. 
In addition to the CBCT scans, regular conventional CT scans were 
performed for comparative studies between the two CT modalities. 
This feasibility study will evaluate the first 1 S patients entered in the 
IMRT-CBCT protocol from February-September 2006. 
Results: The preliminary data analysis from the first three patients 
treated with IMRT showed that in two out of three cases, there were 
very little changes in anatomy and therefore insignificant dosimetric 
effects. For the third patient, a potential increase in the maximum 
dose for the spinal cord of S.2 Gy was observed whereas the mean 
dose to 95% of the planning target volume was reduced by 2.5 Gy 
due to tumor shrinkage. The preliminary comparison of the dose 
distributions obtained from CBCT and conventional CT showed a 
difference of 2-3 percent in absolute dose. The image quality of the 
CBCT scans was governed by more artifacts than in conventional 
CT. 
Conclusions: Cone-beam CT obtained with the patient at the treat- 
ment couch provided a strong and versatile tool in adaptive image- 

guided IMRT for head and neck cancer. The benefit is more frequent, 
fast and convenient imaging than with conventional CT, and it al- 
lows monitoring of both the patient positioning uncertainty and the 
anatomic changes occurring gradually over time. 
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FEASIBILITY OF FREE-BREATHING RESPIRATORY GATED LIVER RA- 
DIOTHERAPYWlTH MRI-DERIVED MOTION MODELS. 
C. Coolens I , M. White2,W. Crum 2, E. Charles-Edwards 3, M. Hawkins 4 
I - ROYAL MARSDEN HOSPITAL FOUNDATION TRUST, Physics, London, UK 
2 - UNIVERSITY COLLEGE LONDON, ClSG, London, UK 
3 -THE ROYAL MARSDEN HOSPITAL FOUNDATION TRUST AND THE INSTITUTE OF CANCER 

RESEARCH, Physics, Sutton, UK 
4 - THE ROYAL MARSDEN HOSPITAL FOUNDATION TRUST AND THE INSTITUTE OF CANCER 

RESEARCH, Radiation Oncology, London, UK 

Purpose/Objectif: To assess the feasibility of guiding free-breathing 
respiratory gated radiotherapy of the liver with MRI derived models 
of hepatic motion. 
Materials/Methods: Prediction of liver position via skin markers 
for gated radiotherapy is investigated for reproducibility using 4D 
MRI. Initial work assesses different scanning protocols (based on 
3D multi-shot echo planar imaging (EPI) with parallel imaging tech- 
niques to achieve and image of the liver with temporal resolution of 
1-2 s). Volunteers were imaged during breath-hold (for high resolu- 
tion registration quality) and in free-breathing with MR-visible skin 
markers in place; models describing the resulting liver motion and 
relating it to position of the skin markers were built using two non- 
rigid registration methods (one based on B-spline interpolation and 
the other on a fluid flow model). The MR-visible markers are used 
to synthesize a gating signal such as that obtained during Radio- 
therapy from e.g. a Varian reflective RPM marker. The second stage 
verifies the accuracy of predicted motion via repeat MRI scans and 
fluoroscopic imaging (patients only). 
Results: The chosen MR imaging protocol consisted of a 15-sec 
breath-hold (BH) high resolution scan followed by a lower resolu- 
tion 1.5 s dynamic free-breathing scan, with roughly 3ram isotropic 
resolution acquired for a total of 1-2 minutes. Using B-spline regis- 
tration on volunteer, average modulus error between predicted and 
realized deformations were 1.3 mm model and test data acquired 
during the same visit). Fluid registration has produced a more ac- 
curate registration in another two volunteers (< 1 ram). Fluoroscopic 
verification results of predicted motion will be presented for 1 S liver 
patients. 
Conclusions: Results for healthy volunteers suggest that liver de- 
formations may be predicted using a simple skin marker system 
combined with a previously-acquired MRI model. This may allow a 
more controlled delivery of gated radiotherapy of the liver based on 
external surface marker only. In addition, due to superior soft-tissue 
contrast the 4D MR data itself allows better motion visualization for 
liver target definition compared to 4D CT. 
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FEASIBILITY OF USING NONRIGID REGISTRATION FOR PLANNING 
ADAPTATION IN RECTAL CANCER RADIOTHERAPY 
P. Slagmolen ~, S. Roels 2, D. Loeckx I, F. Maes ~, K. Haustermans 2, P. 
Suetens ~ 
I - KATHOUEKE UNIVERSITEIT LEUVEN, Elektrotechniek, Leuven, Belgium 
2 - UNIVERSITY HOSPITAL GASTHUISBERG, Radiation Oncology, Leuven, Bel- 
gium 

Purpose/Objectif: In this work we investigate the possibility of us- 
ing a nonrigid image registration algorithm to improve the accuracy 
of target Iocalisation in radiotherapy for rectal cancer patients. 
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Materials/Methods: Nonrigid registration is performed using a B- 
spline transformation model. Mutual information (MI) constrains 
the registration and no regularisation penalties are used. Optimiza- 
tion is carried out using a multiresolution approach. Five patients 
received three CT scans (512xS12x94); one before (planning CT), 
one during (week 3) and one after treatment (5 weeks after comple- 
tion of radiotherapy). The mesorectum, the major part of the target 
volume, was manually delineated on each scan by a trained expert. 
Volume overlap, measured with the Dice similarity coefficient (DSC) 
defined as 2U/(V~+V 2) with V~ and V 2 the volumes and U the union of 
the volumes, and centroid distance (CD) were evaluated for the me- 
sorectum at each resolution step of our registration. In addition, the 
correct volume overlap (true positives, TP) and the incorrect volume 
differences (false positives, FP and false negatives, FN) were calculat- 
ed in millilitres (ml). Registration time was assessed at each stage. 
Results: For all registrations a strong increase in DSC and a decrease 
in CD were observed from rigid to nonrigid registration (a) with the 
mean DSC increasing from 0.81 to 0.88 and the mean CD decreasing 
from 5.5 to 1.8 mm. The TP (c) increased with 20ml (10.3%}, where- 
as the FN and the FP (d) decreased with 20 and 15 ml (36.4% and 
40.4%), respectively. The time needed for each stage increased al- 
most exponentially (b). The first 5 stages took about 8 minutes while 
the last stage took about 30 minutes (on an AMD Opteron250 with 
2 GB memory). To minimize the influence of bowel gas, threshold 
based segmentation excludes low intensity voxels from the calcula- 
tion of the mutual information in the final stage (at the finest resolu- 
tion). 
Conclusions: Our results indicate that nonrigid registration allows 
a strong increase in the accuracy of target Iocalisation. This method 
could be used to register daily cone-beam CT images taken in treat- 
ment position in order to adapt the treatment plan online according 
to the changes in target location. For this, our registration needs to 
be sufficiently fast. We can reduce calculation time by omitting the 
last steps of our registration since in the first 4 steps, which only take 
about 2 minutes, a significant improvement in DSC and CD is already 
seen. By incorporating our registration results in an updated treat- 
ment plan we could achieve more accurate irradiation of the target 
volume. 
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IMAGE GUIDED INTENSITY MODULATED RADIOTHERAPY FOR 
BLADDER CANCER: ISOCENTRE SHIFTS, MARGINS AND THE IM- 
PACT ON TARGET DOSE COVERAGE AND HOMOGENEITY 
A. Redpath ~, R Muren 2 
1 - WESTERN GENERAL HOSPITAL, Ontology Physics, Edinburgh, Scotland 
2 - HAUI~LAND UNIVERSITY HOSP~AL, Oncology and MedicaIPhysics, Bergen, Norway 

Purpose/Objectif" Image-guided radiotherapy (IGRT) has great po- 
tential to improve the treatment of tumour sites that exhibit large 
geometrical uncertainties. The treatment of bladder cancer is a 
prime example and this study quantifies the size and direction of 
the daily 3D isocentre shift resulting from the use of IGRT, its impact 
on reducing the margins required and changes to target dose cover- 
age, prescribed dose and dose homogeneity. 
Materials/Methods: The study is performed using a series of 19 
patients presenting with bladder cancer that underwent weekly 
repeat conventional CT scanning during their treatment course of 
6-7 weeks. The isotropic margin required to cover various percent- 
ages of the volumes of the CTV positions from the repeat scans is 
found by growing the PTV from the planning scan by increment- 
ing the margin in steps of 1 mm until full coverage is obtained. The 
optimum daily isocentre shift is determined by moving the CTV 
from the repeat scan in 3D so that its volume that lies outside the 
planning CTV is minimised. Reduction in the isotropic margin by ap- 
plying the optimum isocentre shift is found by repeating the above 
procedure and the individual optimum sizes of the 6 margins re- 
quired in the sup/inf/ant/post/right/left directions are determined 
using a recently published empirical margin determination method. 
Finally, 5-field IMRT plans are set up (that minimise the dose devia- 
tion throughout the target) using different CTV margin alternatives, 
the optimal isocentre shifts are applied and the target dose distribu- 
tions are assessed after recalculation without changing any of the 
beam parameters. 
Results: Without use of IGRT (i.e without shifting to the optimal iso- 
centre), an isotropic margin of 30mm is required to cover fully all the 
CTV positions from the repeat scans. The margin reduces to 20mm 
for 95% coverage. The direction of the isocentre shift required is ran- 
dom with an average directional shift less than 1 mm and is unlikely 
to exceed an absolute value of 15mm (average of 7mm). Applying 
the optimum isocentre shift reduces the isotropic margin to 16mm 
for full coverage and to 12mm for 95% coverage. Determining the 
optimum margin individually in each of 6 orthogonal directions 
reduces the irradiated volume by approximately 30% but requires 
complex planning on a daily basis. Applying the optimum isocen- 
tre shift to IMRT plans shows little change to the mean target dose 
of 100% (an average increase of 1%), but produces a spread in the 
mean dose ranging from 96% to 106%. The 3D dose variation over 
the target is within a -5% to +7% acceptable range in approximately 
90% of cases. The minimum and maximum doses within the target 
can show significant changes. 
Conclusions: The use of IGRT in the treatment of bladder cancer is 
shown to reduce markedly the treatment margins required. When 
used in conjunction with IMRT, the plan calculated prior to treat- 
ment is shown to be acceptable for daily treatment in terms of the 
changes resulting to the dose distribution in around 90% of cases. 
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IMAGE GUIDED RADIATION THERAPY (IGRT) NEEDS A CLARIFICA- 
TION IN BREATH CONTROL : A SITE DECISION. 
R. Garcia 1, V. Bodez ~, N. Pourel 1, L. Mineur 1, G. de Rauglaudre 1, F. Re- 
bouP 
1 - SAINTE C A T H ~ R I N E t  Radiotherapy, Avignon, France 

Purpose/Objectif: Breathing control is almost always implemented 
on the basis of equipment choices and not on studies of expected 
benefit in radiotherapy. The equipments of IGRT are currently in 
phase of generalization but few teams have already a sufficient 
knowledge of what is advisable to do with the respiratory move- 
ments. 
Materials/Methods: We have treated 82 lung cancers, 48 liver 
cancers and 5 breast cancers using a Deep Inspiration Breath Hold 
method (DIBH). We used a dedicated spirometer SDX/DYN' R es- 
pecially developed to implement a voluntary breathing control 
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assisted by a video-feedback. Compliance, additional time, set-up 
error and dosimetric benefits were evaluated. We currently use an 
IGRT OBt/Varian equipment which must enable us to still improve 
the daily precision. 
Results: Lung : Many publications describe the use of a free breath- 
ing (FB) control concerning small tumours isolated in the paren- 
chyma. However, the PTV of lung tumours are often of important 
size. Their treatment requires to protect the healthy lung by the use 
of a deep inspiration method very well followed by 95% of the pa- 
tients.The mean lung dose is always decreased thus creating better 
treatment conditions. However, precision based on bony landmarks 
needs IGRT to be based on tumor localization. Liver:It is necessary 
to reach approximately 60Gy to deliver a curative treatment to an 
intra hepatic tumour.The external movements are not correctly cor- 
related with displacements of the liver, so we apply a DIBH method. 
However, the reproducibility remains with a 1 cm error which often 
brings closer to complications. IGRT will be essential to still get im- 
provements helping maybe to implement the FB method. Breast: 
The main goal of breathing control in the breast radiotherapy is to 
spare the heart from the tangential beams. It only relates to the left 
breast irradiation and only the DIBH method can bring an adapted 
solution. This irradiation improvement can be done jointly with a 
mono-isocentrique technique and a dosimetric compensation. IGRT 
would, under these sophisticated conditions, help to reach an ad- 
equate daily precision. 
Conclusions: Each anatomy site drives towards very different objec- 
tives which build all current decisions and all future IGRT protocols. 
Every one should consider, even if it seems to be emotional, that 
the breath hold is the best way to cover all the precisions needed. 
IGRT will help in new improvements but will be so, implemented 
on a good bases. The incorporation of the movements in the plan- 
ning and the gating of IMRT treatments appear unrealistic. Conclu- 
sions : IGRT is quickly coming so, it's time to definitively implement 
a breathing control. Our opinion from our experience is that Breath 
hold seems to be the best way to cover all situations. A desired dosi- 
metric benefit should drive the equipment choices and not the re- 
verse to, once again, optimize the PTV covering and the protection 
of surrounding tissues. 
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IMAGE-GUIDED RADIOTHERAPY WITH CONE-BEAM CT AFTER 
PROSTATECTOMY: EVALUATING THE IMPACT ON PTV MARGIN 
W. Chu~,T. Craig ~, K. Wiltshire ~, K. Brock ~, D. Moseley ~, E. Chan ~, L. Di- 
vanbeigi ~, E. White ~, F. Sie ~, J. Hensel ~, J. Stainsby 2, M. Sussman 3, R 
Ch ung 1, C. Catton ~ , P. Warde 1 , M. Gospodarowicz ~ , C. MA(c)nard ~ 
I - PRINCESS MARGARET HOSPITAL, UNIVERSITY HEALTH NETWORK AND UNIVERSITY OF 
TORONTO, Department of Radiation Oncology, Toronto, Canada 
2 - GE MEDICAL SYSTEMS, Toronto, Canada 
3 - TORONTO GENERAL HOSPITAL, UNIVERSITY HEALTH NETWORK AND UNIVERSITY OF 
TORONTO, Department of Radiology, Toronto, Canada 

Purpose/Objectif: Radiation-induced toxicity after radical prostate- 
ctomy correlates with the dose delivered to normal tissues. In order 
to reduce the planning target volume (PTV) margin, uncertainties 
such as daily positioning and setup errors, inter- and intrafraction 
organ motion, and organ deformation must be addressed. To im- 
plement image-guided radiotherapy (IGRT) with on-line cone-beam 
CT (CBCT), we conducted a study to quantify inter- and intrafraction 
motion of the clinical target volume (CTVprostate bed) , and to evaluate 
the quality and potential impact of daily CBCT image guidance on 
the PTV margin. 
Materials/Methods: CBCT images were acquired every other day 
for twelve patients undergoing radiotherapy after radical prosta- 
tectomy. Patients were immobilized supine with a custom-fitted 
VacLoc device, and planned with a standard 4-field box technique 
to receive a total dose of 66Gy in 33 fractions. Interfraction motion 

was analyzed for the superior right and left lateral, and the most in- 
ferior surgical clips visualized within the prostate bed CTV. Motion 
of these surgical clips was measured on the CBCTs relative to the 
planning CT. MRI (I .ST GE) was performed with VacLoc immobiliza- 
tion at the time of simulation in 17 patients. Intrafraction motion 
was analyzed using sagittal cinematic MRI (2D FIESTA, TR:6.6ms, 
TE:I .I ms, ST:6mm, FA:60, FOV:28x28cm, Matrix:256x192, 150 im- 
ages, scan time 2min) acquired at two separate time points over a 
mean interval of 26 rain (I 5-40 rain). Motion was quantified by plac- 
ing a 16x16 pixel template over the bladder/rectal interface at the 
level of the bladder neck. This template was automatically tracked 
across images using a cross-correlation algorithm developed in our 
institution. The PTV was derived by separating uncertainties for de- 
lineation, CT-MRI registration, inter- and intrafractional uncertainty 
into random and systematic components. These were used in a mar- 
gin calculation to determine the appropriate PTV margins. 
Results: CBCT image quality permitted good visualization of bones, 
soft tissues, and surgical clips. The mean (SD) interfraction motion 
for the right lateral, left lateral and inferior surgical clips was, in mil- 
limeters, [AP 5 (4), RL 4 (3), SI 4 (6)], [AP 4 (3), RL 3 (2), SI 3 (6)] and [AP 
4 (3), RL 3 (2), SI 3 (6)], respectively.The mean (SD) intrafraction mo- 
tion (AP and SI) was, in millimeters, 1.4 (3.4) and 0.4 (4.9) over a 15-40 
minute interval. Derived PTV margins (AP, RL, SI) for the superior and 
inferior aspects of the CTVprostate bed were (1Smm, 12mm, 14mm) and 
(1 lmm, 8mm, 1 lmm) without CBCT guidance, respectively. With 
daily CBCT guidance, derived PTV margins (AP, RL, SI) for the entire 
CTVprostate be d were 7mm, 5mm, and 8mm. 
Conclusions: Our results indicate that interfraction motion is more 
pronounced at the superior aspect of the CTVprostate be d. In the absence 
of image-guidance, a PTV margin of 15mm is appropriate. The addi- 
tion of daily on-line correction with CBCT may permit up to a 50% 
reduction in the PTV margin. This data supports further evaluation 
of IGRT in patients receiving radiotherapy after prostatectomy. 
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IMPACT OF DEFORMATION IN IMRTTREATMENT PLANNING BASED 
ON REPEATED MRI OBSERVATION OF THE PROSTATE: RATIONALE 
FORTHE MRI ACCELERATOR 
E. Kerkhof 1, B. Raaymakers ~, U. van der Heide 1, M. van Vulpen~, J. La- 
gendijk 1, 
1 - UNIVERSITY MEDICAL CENTER UTRECHT, Radiation Oncology, Utrecht, The 
Netherlands 

Purpose/Objectif: Interfractional movement and deformation of 
the prostate lead to uncertainties in the definition of the target vol- 
ume. These uncertainties are conventionally countered by applying 
margins. In this study we compared MRI based repeated planning, 
accounting for translation, rotation, and deformation, with the best 
fiducial marker based method, accounting for translation and rota- 
tion. 
Materials/Methods: Until now we acquired five 3T MRI scans of 
three healthy volunteers on different days. The repeated images 
were rigidly registered to the first image with respect to the pros- 
tate, accounting for translation and rotation. Seven-beam IMRT 
plans were created on all geometries with our treatment planning 
system (PLATO, Nucletron) for irradiating the prostate to 84 Gy. IMRT 
optimization was done using constraints on the 2cc dose of rectum 
and bladder. PTV was defined as CTV (prostate plus seminal vesicles) 
plus 4 mm. To investigate the marker based method we projected 
the dose distribution of the day with maximum rectum filling and 
the day with minimum rectum filling on the other four geometries. 
We compared the daily optimized treatment plans with the marker 
based method in terms of dose to the prostate (99% dose) and the 
rectum (2cc dose). 
Results:Taking the treatment plan with maximum rectum filling as 
reference, we found for the marker based method a dose decrease 
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to the prostate (1.0-4.0 Gy) and the rectum (0.5-2.2 Gy). In case of 
repeated planning we found a dose increase to the prostate of 0.4- 
1.3 Gy while not exceeding the rectum constraints. Taking the treat- 
ment plan with minimum rectum filling as reference, we found for 
the marker based method a dose decrease to the prostate (0.0-1.4 
Gy) and a dose increase to the rectum (0.1-5.2 Gy). In case of repeat- 
ed planning we found a dose decrease to the prostate of 0.0-2.4 Gy 
due to rectum constraints. 
Conclusions: Patients with variation in rectum filling can benefit 
from repeated planning in terms of tumor coverage and rectum 
sparing. When the entire treatment is based on a single observation, 
dose decrease to the prostate can occur due to variation in rectum 
filling during the treatment. In case of repeated planning this dose 
reduction can be compensated. In addition, repeated planning can 
exploit favorable geometries of rectum and prostate. Evaluation of 
more volunteers is required to improve statistics and to assess the 
impact on a treatment of 35 fractions. 
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IMPLEMENTING IMAGE-GUIDED RADIATION THERAPY USING HE- 
LICAL TOMOTHERAPY 
B. Clark ~ , M. MacPherson ~ , L. Gerig ~ , L. Montgomery 2 , G. Fox 2, K. Carty 2 , 
R. MacRae3, S. Malone3, L Grimard 3 
I -THE OTi-AWA HOSPITAL REGIONAL CANCER CENTRE, Medical Physics, Ottawa, 
Canada 
2 - THE O~AWA HOSPITAL REGIONAL CANCER CENTRE, Radiation Therapy, Ot- 
tawa, Canada 
3 - THE OTrAWA HOSPITAL REGIONAL CANCE~ CENTRE, Radiation Oncology, Ot- 
tawa, Canada 

Purpose/Objectif: The introduction of new technologies such as 
IGRT and IMRT into a busy clinical environment requires resource 
analysis and optimisation. In Ottawa, we installed a helical tomo- 
therapy unit (TomoTherapy Hi-Art, Madison, Wisconsin) in a pre-ex- 
isting bunker too small for a modern linac. The aim of this work was 
to measure operational impact of IGRT and tomotherapy. 
Materials/Methods: We report parameters from the first 8 months 
clinical operation where a three-dimensional image was obtained 
prior to each treatment. Throughput was measured by recording the 
time spent at each stage of the preparation and delivery processes. 
A record of machine interrupts was maintained. At least one patient 
treatment plan per day is delivered to a phantom to check all inte- 
grated tomotherapy subsystems (i.e. gantry rotation speed, couch 
speed, dose rate, MLC, jaw calibration and calculated dose). At our 
centre, three radiation therapists are responsible for all aspects of 
tomotherapy treatment planning and delivery. Patients were select- 
ed according to pre-arranged protocols designed to evaluate im- 
age-guidance for patient positioning. Sites treated to date include 
high-risk prostate, bladder, spine, hemithorax, brain, head and neck. 
All dose distributions were verified by measurement prior to treat- 
ment. 
Results: Tomotherapy implementation was faster than a single en- 
ergy linac photon beam (23 vs.31 days) but 5 days of operational 
training reduced the difference. Mean time for treatment prepara- 
tion per patient was 8.9 hours (median 6.6); mean overall time for 
patient setup, daily imaging, registration and treatment was 26.5 
minutes (median 25.0). Eliminating imaging and registration reduc- 
es the mean to 18 minutes. For an 8-hour shift, a 3-therapist team 
is able to maintain a patient load of at least 16 patients with daily 
imaging: 24 patients with weekly imaging. Over the first 130 treat- 
ment days the mean output was 0.S% above reference and varied 
about the mean with a SD of 0.32%. Approximately 1.5% (2 of 132) 
of output measurements exceeded 2% from reference and 5 days 
have been lost to machine failure. Single point doses were normally 
distributed (SD 2.4%), 92% and 97% of all points were within 3% and 
5% respectively of expected dose. All coronal plane film measure- 

ments had a distance to agreement of less than 3 mm. 
Conclusions: In summary, our experience using tomotherapy to 
introduce IMRT and IGRT has been successful and has generated 
excitement within all professional groups. 
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IMPROVED PATIENT POSITIONING USING A CONE BEAM CT IN 
COMBINATION WITH A ROBOTICTABLETOP 
J. Wilbert 1, K. Baler ~, M. Guckenberger ~, J. Meyer 1, A. Richter ~, M. 
Flentje ~, 
1 - UNIVERSITY OF WA1/4RZBUR(~, Department of Radiation Oncology, 
WA ¼rzburg, Germany 

Purpose/Objectif: In image guided radiotherapy (IGRT) the preci- 
sion and exact positioning of the patient is of fundamental impor- 
tance. Using a linac with on board cone beam CT (CB-CT) it is pos- 
sible to detect translational and rotational errors in positioning of 
the patient by using image registration methods. Both errors can 
be compensated by using the HexaPOD table top (medical intelli- 
gence). This paper describes the resulting accuracy of the combina- 
tion of a Synergy S linac (Elekta) with a robotic HexaPOD couch. 
Materials/Methods: For analyzing the reproducibility and accuracy 
an Alderson head phantom was fixed on the table top. First the 
spatial resolution of the CB-CT registration software was tested by 
using a series of dose plans and a CT-scan of the head phantom in 
the reference position. The displacements of the shifted plans were 
calculated and compared to the numerical values to evaluate the ac- 
curacy of the CB-CT. The stability of the X-ray volume imaging (XVl) 
system was tested in terms of reproducibility and with a focus on the 
moveable parts, i.e. the influence of kV panel and the source arm on 
the reproducibility and accuracy of both bone and grey value regis- 
tration. In consecutive measurements the positioning accuracy of 
various translational, rotational and a combination of translational 
and rotational corrections were investigated. 
Results: The spatial resolution of the system is in the range of tenth 
of a millimeter in all directions though the reference CT (Smm) and 
the CB-CT (1 mm) have minor resolution.The system performance of 
the XVI system alone was very stable with mean translational and 
rotational errors of below 0.2 mm and below 0.2 °, respectively. The 
mean positioning accuracy of the HexaPOD table in combination 
with the XVl system summarized over all measurements was below 
0.3 mm and below 0.3 ° for translational and rotational corrections, 
respectively. The grey value match was found to be slightly more 
accurate than the bone match. 
Conclusions: With the cone-beam system displacements in posi- 
tioning of tenth of a millimeter can be detected with high accuracy. 
The XVl image acquisition and registration procedure were very 
reproducible within only marginal bounds. Both translational and 
rotational positioning errors can be corrected very precisely with 
the HexaPOD. The HexaPOD table is therefore well suited to com- 
plement cone-beam CT to take full advantage of position correction 
in six degrees of freedom for IGRT. 
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INCLUDING MOTION IN IMRT PLANNING : SIMULTANEOUS OPTIMI- 
SATION ON A SET OF BREATHING PHASES 
A. Seeber ~ , S. Nill ~ , S. Joshi ~ , U. Oelfke ~, 
1 - DKFZ, Medical Physics in Radiation Oncology, Heidelberg, Germany 

Purpose/Objectif: Recently 4D CT data sets of patients with lung 
tumours have become readily available, showing the deforming 
patient anatomy in several different breathing phases. Instead of 
only using this information to delineate an enlarged target volume 
- covering the tumour position in all breathing phases - it would be 
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desirable to spare as much healthy tissue as possible by gating or 
tracking and therefore to include the knowledge about voxel move- 
ments in IMRT treatment plan optimisation. 
Materials/Methods:The required voxel tracking between the dif- 
ferent breathing phases was done by image registration with the 
method of fluid deformation. The existing treatment planning sys- 
tem (research version of KonRad) was extended by an option to 
include those deformation fields in the optimisation, allowing dif- 
ferent fluence matrices for the different phases. As first test cases 
simple phantoms with only two 'breathing phases' were used, with 
a 'tumour' motion of 4cm and a stationary 'organ at risk' (OAR).The 
resulting plans for different phantoms and beam geometries were 
compared to the plans obtained by just using a single phase (which 
corresponds to gating) with respect to their fluence matrices, dose 
distributions and dose volume histograms. 
Results: '4D optimisation' on phantom data showed plausible re- 
sults, where the option to vary the fluences from phase to phase 
could be used to achieve better target coverage with less dose to 
the OAR depending on the choice of beam directions. For beams 
irradiating the OAR in one phase but not the other, the 'bad' phase 
was suppressed, reproducing a gated treatment. For beams being 
equivalent in both phases the delivered dose was distributed equal- 
ly between them, which corresponds to tumour tracking. 
Conclusions: The presented method performed well in choosing 
'good' phases for the dose delivery, so as a first application it could 
be used to select a specific breathing phase for gating. Currently the 
optimisation is tested on 4D CT data of patients with lung tumours. 
As a next step a modification to steer the trade-off between dose 
delivery efficiency (tracking) and simplicity (gating) is to be imple- 
mented. 
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INFLUENCE OF DALLY SETUP MEASUREMENTS AND CORRECTIONS 
ON THE ACTUALLY DELIVERED DOSE FOR 222 IMRT TREATMENTS 
OF PROSTATES WITH IMPLANTED MARKERS 
A. Bel 1, P. van Haaren% D. Eriksson2,A. Kotte% U. van der Heide 3, 
1 - ACADEMIC MEDICAL CENTER, Radiotherapy, Amsterdam, Netherlands 
2 - NUCLETRON SCANDINAVIA AB, Uppsala, Sweden 
3 - UNIVERSITY MEDICAL CENTER UTRECHT, Radiotherapy, Utrecht, Nether- 
lands 

Purpose/Objectif: In this study the impact of marker-based position 
verification, using daily imaging and an off-line correction protocol, 
was evaluated by calculating the actually given dose to prostate, 
rectum and bladder. 
Materials/Methods: Patients were treated for prostate cancer in the 
period 2001-2006. All patients were planned with IMRT using Plato 
(Nucletron, Veenendaal, The Netherlands) and received 35 fractions. 
Plans with S bea ms were optimized taking target coverage (prostate) 
and organs at risk (rectum, bladder) into account. At least 99% of the 
CTV should receive 95% or more of the prescribed dose of 70 Gy 
(D99 ~ 66.5 Gy). A boost volume was defined with a prescribed dose 
of 76 Gy. Margins around the boost volume were 8 mm, excluding 
overlap with rectum and bladder. The volumes of rectum and blad- 
der receiving a high dose of 72 Gy (V72GY) should be smaller than 5% 
and 10%, respectively. The prostate position was verified daily using 
implanted fiducial gold markers. For these measurements the first 
segment of all five beam portals was imaged on an EPI (iView, Elekta 
Ltd., Crawley). Markers were detected with in-house developed soft- 
ware and their position was reconstructed in 3D. Decisions on setup 
corrections were taken off-line using an adapted shrinking action 
level protocol. Calculation of the actually delivered dose, including 
organ movements during each fraction, was done using a version 
of Plato's dose engine, enabling batch processing of large numbers 
of patients. The dose was calculated with and without inclusion of 
setup corrections, and evaluated with respect to the original static 

plan. Movements as measured with the markers were considered 
representative for all organs. 
Results: Table 1 (results are mean + SD (range)) shows that daily or- 
gan movements would result in a significant underdosage of both 
CTV and boost volume relative to the original plan. This underdos- 
age was prevented by the daily setup corrections. The dose to rec- 
tum and bladder was on average unchanged, but there was a large 
spread introduced by the organ movements, which was reduced by 
including setup corrections. 

Table 1 No corrections vs. Static Corrections vs. Static 

Boost: -2.2 + 3.2 Gy -0.3 + 0.4 Gy 
Dg~ (-15.7 - +1 .S Gy) (-2.5 - +0.4 Gy) 

CTV: -2.1 + 3.7 Gy -0.2 + 0.4 Gy 
Dg~ (-35.1 - +1.4 Gy) (-3.6 - +0.5 Gy) 

Rectum: -I -+5% -I +I % 

. . . v ~  ............................................... !:.!.s~-.t.28.~°! ............................... !.:~.~.t.2.~°! ................. 

Bladder: +I -+ 8 % -2 -+ 2 % 

• . v ~  .............................................. ! : , ! ? . : + 2 8  ~/o! .............................. f :! .! . . : :~6.°{°! ................ 

Conclusions: Calculation of the actually delivered dose shows that, 
in the absence of position verification and setup corrections, mar- 
gins of 8 mm are insufficient to account for position uncertainties in 
the treatment of prostate cancer. With our daily off-line correction 
protocol the remaining random variations are accommodated ad- 
equately by the margins. 
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INTRA- AND INTERFRACTIONAL MOVEMENTS OF THE BEAMCATH 
URETHRAL CATHETER FOR IMAGE-GUIDED RADIOTHERAPY OF 
PROSTATE CANCER 
H. HonorS% P.R. Poulsen% M. Hoyer% 
I - AARHUS UNIVERSITY HOSPITAL, Department of Medical Physics, Aarhus, 
Denmark 
2 - AARHUS UNWERSITY HOSPITAL, Department of Ontology, Aarhus, Den- 
mark 

Purpose/Objectif: Radiation treatment of prostate cancer is charac- 
terized by the necessity of a very high dose to the PTV region and 
a narrow margin to one of the risk organs, the rectum. A high geo- 
metrical precision is therefore needed. It can be achieved by daily 
patient positioning based on the location of the prostate itself. Im- 
age-guided prostate localization can be obtained by the BeamCath 
urethral catheter, which contains radiopaque fiducials for prostate 
visualization. The catheter is held in place by a balloon inflated with 
air in the bladder and a weight pulling in the caudal direction [1]. 
[1] R Bergstr6m, R-O. L6froth, and A. Widmark, I nt J Radiat Oncol Biol 
Phys 1998; 42, 305. 
Materials/Methods: The BeamCath technique was investigated 
for 52 prostate cancer patients with a catheter inserted at the plan- 
ning CT scan and at four treatment fractions in supine position. The 
planned isocenter coincided with a catheter fiducial lying in the 
prostate. At treatment, a left-lateral setup film was used for align- 
ment of the isocenter catheter fiducial with the central axis of the 
accelerator. After couch adjustments, portal films of the left-lateral 
and right-lateral treatment fields were acquired for setup verifica- 
tion. The planning DRRs, the initial setup films and the portal films 
were analyzed for intra- and interfractional catheter movements. 
Results:The intrafractional cranio-caudal (CC) catheter movement 
was asymmetric with a tendency of a gradual caudal motion (mean 
1.0 mm). The anterior-posterior (AP) motion showed no asymmetry. 
The interfractional catheter movement within the pelvis was charac- 
terized by a systematic displacement with standard deviations (SD) 
S of 2.4 mm (CC) and 2.6 mm (AP). SD of the random displacement s 
was 2.0 mm (CC) and 1.7 mm (AP). 
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In 5% of the setup films, large caudal catheter displacements of 7-30 
mm along the urethra were observed. This was most often associ- 
ated with a reduced volume of the air-filled balloon. Recatherisation 
often led to a catheter position close to that of the planning DRR. 
Conclusions: In the AP direction, which is most critical with regard 
to rectum sparing, the BeamCath technique allows a narrowing of 
the CTV to PTV margin. However, the technique seems to suffer from 
instabilities in the direction of the urethra. Further insight can be 
obtained from an analysis of repeated CT scans where prostate and 
catheter movement can be separated (to be published). 
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INTRA-PATIENT VARIABILITY OF TUMOR VOLUME AND TUMOR 
MOTION DURING RADIOTHERAPY FOR NON-SMALL CELL LUNG 
CANCER 
A. Dekked, G. Bosmans ~, A. van BaardwijM, M. OIlers ~ , L. Boersma ~, A. 
Minken ~, R Lam bin 1, D. De Ruyssched 
I - UNIVERSITY HOSPITAL MAASTRICHT, Department of Radiation Ontology 
(MAASTRO), GROW, Maastricht, The Netherlands 

Purpose/Objectif: To investigate the change in tumor volume, mo- 
tion and breathing frequency during a course of radiotherapy, for 
locally advanced non-small cell lung cancer. 
Materials/Methods: Twenty-three patients underwent CT-PET and 
Respiration Correlated CT scans prior to treatment, which was re- 
peated in the first and second week following the start of radiother- 
apy. Patients were treated with an accelerated fractionation sched- 
ule, 1.8 Gy BID, with a total tumor dose depending on pre-set dose 
constraints for the lungs and the spinal cord. 
Results: A striking heterogeneity of tumor volume changes was ob- 
served at all time points. In some patients the volume decreased > 
30% (3/23} in others the volume increased > 30% (4/24) but for the 
majority of patients (16/23) the tumor volume only changed slightly 
(< 30%). No significant changes in average tumor motion or breath- 
ing frequencies were seen during treatment. Although quite some 
changes in individual tumor motion were seen, only in one patient 
would this have led to an increase of the internal margin > 1 mm 
in one direction, one week after the start of treatment, and in 3 pa- 
tients, 2 weeks after the start of the treatment. 
Conclusions: A large variability of changes in tumor volume be- 
tween the patients was observed. This underscores the need for 
repeated imaging during the course of radiotherapy. However, the 
changes in tumor motion are small, which indicates that repeated 
respiration correlated CT does not appear to be necessary. 

. . . . . . . . . . . . . . . . . . .   iii  ' . . . . . . . . .  

150 ' 

~ 100 

0 10 20 30 40 50 

Dose (Gy) 

541 poster 

KVCT-MVCT MATCHING ON A HELICALTOMOTHERAPY UNIT (HT) : 
VALIDATION OF AN AUTOMATIC REGISTRATION TECHNIQUE AND 
ESTIMATION OFTHE CAPABILITYTO POINT OUT SET-UP ERRORS. 
D. Esposito ~, E. Maggiulli 2, S. Broggi ~, A. PierellP, G.M. Cattaneo 1, R. 
Calandrino 1, 
1 - H. SAN RAFFAELE, MedicalPhysics, Milano, Italy 
2 - H. SAN RAFFAELE & UNIVERSITA DEGLI STUDI DI LECCE, Medical Phyisics, Mi- 
lano, Italy, 3 - H. SAN RAFFAELE & UNIVERSITA DEGLI STUDI DI MILANO, Medical 
Physics, Scuola Specializzazione in Fisica Sanitaria, Milano, Italy 

Purpose/Objectif: To investigate the accuracy of an automatic reg- 
istration technique implemented in the HT unit to match KV- and 
MVCT images to correct any set-up errors and to define the mini- 
mum shift detected by the registration procedure. 
Materials/Methods: KVCT scans of the pelvic region of a Rando 
phantom with several internal markers (1 mm size) were performed 
with different slice thicknesses from 2 to 6ram (2 KVCT-6_KVCT), 3 
and Smm represent the slice thicknesses used in clinical practice, 
whereas 2, 4 and 6mm are those of the allowed MVCT acquisition 
modality (Fine-Normal-Coarse). Several MVCT were acquired for 
each KVCT scan: for 3 and 5_KVCT scans the corresponding MVCT 
images with all three modality acquisition were taken, whereas for 2, 
4 and 6 mm only the same slice thickness MVCT scan was acquired. 
All MVCT scans were repeated both for the whole and for a limited 
(N 6cm) pelvic region. For each scan KVCT and MVCT images were 
matched with the automatic bone registration technique and mis- 
alignment between correspondent markers was evaluated along 3 
main axes and in 3D space. To estimate the minimum recognizable 
shift, fixed translation movements were applied (10ram, 5-1mm) 
and after automatic matching the estimated couch shifts and the 
distance between the markers were evaluated. Independent lateral, 
longitudinal and vertical shifts and global translations were ap- 
plied. 
Results: Globally, 201 points were considered with only 11 markers 
not visible on MVCT. For the complete phantom scan (159 points) 
an average position difference equal to 0.1mm (1SD=l.8mm) and 
an average point distance equal to 1.7mm (1SD=2.6mm) were es- 
timated; the same parameters were equal, respectively, to 0.03mm 
(1SD=l.0mm) and 1.4mm (1SD=l.0mm) for the partial phantom 
scan (42 points). The automatic registration technique seems to be 
more accurate for similar slice thickness of KVCT and MVCT scans. 
Average markers distances were estimated equal to 2.7mm (1.6-2_ 
KVCT- 4.6-S_KVCT), 1.8mm (1.4-3_KVCT-2.3-5 KVCT) and to 1.3mm 
(1.1-6_KVCT-1.5-5_KVCT) respectively for Fine, Normal and Course 
MVCT scan. For fixed translations, the average estimated couch 
movements were always within 1 mm (0.07-1.21mm) with respect 
the applied shifts and the mean 3D distance £2mm. 
Conclusions: The automatic bone registration technique imple- 
mented in the HT unit shows very good accuracy both in the match- 
ing KVCT-MVCT images and in the capability to point out even small 
shift errors. 
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LINAC CONE-BEAM-CT OPTION FOR TREATMENT PLANNING: A 
POSSIBLE APPROACH FOR DART (DYNAMIC ADAPTIVE RADIOTHE- 
RAPY)? 
R Cossmann~,A. Stuessi~,C. von Briel 1, 
1 - INSTITUTE ;=OR RADIOTHERAPY, Hirslanden Klinik Aarau, Aarau, Switzer- 
land 

Purpose/Objectif: For image-guided radiotherapy (IGRT) the differ- 
ent vendors of linear accelerators offer new kV imaging tools. These 
systems include - besides a radiographic and fluoroscopic mode- CT 
functionality. The aim of this study was to evaluate the future poten- 
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tial of such a cone beam CT option for therapy planning purposes 
allowing dynamic adaptation for target volume changes. 
Materials/Methods:The Varian On-Board I mager ® (OBI) Cone Beam 
CT (CBCT) option consists of a kV-source and kV-Imager mounted 
on robotic arms perpendicular to the MV therapy beam. In a single 
360 ° rotation a volumetric CT data set can be acquired with 14 cm 
scan length and - depending on the geometrical setup - a 25 or 45 
cm field-of-view. In order to calibrate the system with regard to HU 
a special phantom has been designed to include the whole imager 
area. Removable inserts allow a 3D calibration as well as measure- 
ments of central axis doses. A planning study has been carried out 
to determine the usability of CBCT data and compare these to with 
diagnostic CT data. 
Results: Comparisons of data between a diagnostic CT scanner and 
the 3D-calibrated Cone Beam CT with regard to image quality and 
Hounsfield units representation for an humanoid phantom (RSD AI- 
derson) indicate good accordance. Central axis doses applied during 
the acquisition of one volumetric data set are between 1.5 and 4 cGy 
depending on the geometry. Results with real patient data show ex- 
cellent image quality. Low contrast resolution in CBCT slices turns 
out to be even better than for diagnostic CT scans, whereas the spa- 
tial resolution of CBCT data is inferior. Relative dose distributions in 
CBCT-based plans show minor differences to plans calculated using 
a diagnostic CT image dataset (p=0.002) and absolute dosage devia- 
tions are within 1% (p=0.001). 
Conclusions: This work illustrates that a properly calibrated Cone 
Beam CT option allows offline treatment planning. Furthermore the 
image quality is sufficient for contouring of target outlines. CBCT 
can serve as control CT in order to adapt the target volume and 
resize the treatment fields and/or optimize the treatment plan. For 
this purpose CBCT data were matched with the reference CT data 
using automatic matching followed by manual fine adjustments. As 
the acquisition time for the scan is around 1 minute, blurring due 
to organ movements is a limitation when scanning in the thoracic 
region. Future potential is online re-planning, but such an approach 
will have the need for automatic segmentation. 
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METHODOLOGY OF IMPLANTED FIDUCIAL MARKERS FOR IMAGE- 
GUIDED RADIOTHERAPY (IGRT) IN THE TREATMENT OF SPINAL 
LESIONS 
R.M. Canon% I. Azinovic% M. Lobato 1, G. Elosegui% R Romero% F. 
Latorre% 
I - USP HOSPITAL SAN JAIME, Radiation Oncology, Torrevieja (Alicante), 
Spain 
2 - USP HOSPITAL SAN JAIME, Radiology, Torrevieja (Aficante), Spain 

Purpose/Objectif" To examine the methodology of insertion of 
fiducial markers for precise set-up and real-time positioning in pa- 
tients with spinal/paraespinal lesions treated with intensity modu- 
lated radiotherapy (IMRT). 
Materials/Methods: Three gold markers (1 x 3 mm) were implanted 
into deep muscle, near the tumor, using a transcutaneous approach 
under CT guidance. 
CT planning was clone with the patient in supine position, with 
arm fxation and a vacuum system for the extremities. Routine CT 
scan with intravenous contrast and Magnetic Resonance Imaging 
were used to identify the target volume. Inverse planing was done 
using the Eclipse (Helios) planning system (the especific method 
of treatment delivery was the sliding window) The coordinates of 
the three markers were manually transferred from the RT planning 
system to the Clinac workstation. Before each session the patient 
was positioned on the treatment couch and 2 orthogonal portal 
images were adquiered using an amorphous silicon panel (aS 500, 
Varian). To Iocalizate of the 3 gold seeds and the target position a 
commercialized computer program (iSOLOC * software, MED-TEC) 

was used. This program provides the couch movements required to 
move the target to the CLINAC isocentre and the distance between 
each marker. Radiation was delivered by a Varian 2100CD 6 MV pho- 
ton beam using the 120 leaf dynamic multileaf collimator (DMLC) 
for IMRT. A weekly CT scan was done to verify the relative position 
between markers and isocenter. 
Results: Three gold markers were implanted in 3 patients (median 
age: 43 years, range 25-63) with paraspinal metastases in two cases: 
1 non small cell lung cancer and 1 endometrial carcinoma, and 1 
recurrence after surgery and radiotherapy in an adult patient with a 
Wilms' tumor. In this case salvage surgery was able to be performed. 
The treatment was deliverated with a 5-7 coplanar beam arrange- 
ment and hypofractionation : 2.SGy/d x 15 days in one, 3 Gy/d x 15 
days in other and 3,75 Gy/d x 10 in the last one. Doses to the GTV 
was: median 41.8 Gy (range 36.1-45.1 Gy). Doses to the spinal cord : 
median 17.9 Gy (range 6.2-23.5 Gy).No serious complications related 
to the gold markers insertion were noted. Acute tolerance to the 
treatment was remarkable with excellent palliation. The 3 patients 
are alive and free local disease at 7, 9 and 12 months after the treat- 
ment. 
Conclusions: The use of implanted fiducial markers is an optimal 
technique for precise set-up in paraspinal lesions. This technique is 
a suitable method for delivering high dose of radiation to the target 
while maintaining a low doses to adjacent normal structures. 
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ON-LINE CORRECTION IN PROSTATE RADIOTHERAPY USING THE 
ACCULOC TM FIDUCIAL LOCALIZATION SYSTEM-IS THIS THE GOLD 
STANDARD iN IMAGE GUIDANCE TECHNOLOGY? 
Y. Rimmer 1, R.J. Benson% D.S. Routsis ~, J. Fairfoul% A.C.F. Hoole 2, N.G. 
Burnet 3 
I - ADDENBROOKE S HOSPITAb Oncology Centre, Cambridge, United King- 
dom 
2 - ADDENBROOKE S HOSPITAL, Department of Medical Physics, Cambridge, 
United Kingdom 
3 - UNIVERSITY OF CAMBRIDGE, Department of Ontology, Cambridge, United 
Kingdom 

Purpose/Objectif: To assess the feasibility and accuracy of using the 
Acculoc'fiducial localization system to facilitate an on-line correc- 
tion protocol during conformal radiotherapy of prostate carcinoma. 
Materials/Methods: The image guided radiotherapy (IGRT) tech- 
nology available is vast, and much is limited by the expense of in- 
stallation, commissioning and quality assurance. We have assessed 
whether a simple IGRT system using implanted fiducial markers in 
combination with software to detect errors could be clinically imple- 
mented within a busy department. 
In this feasibility study, six patients with Iocalised prostate cancer 
had 3 small non-migratory gold seed markers implanted transrec- 
tally into the prostate gland.Two portal images separated by at least 
30 ° were taken immediately prior to each fraction of radiotherapy. 
The operator manually clicks on any part of the seed, and an au- 
tomated on-line analysis calculates the registration of the planned 
and treated volumes with 6 degrees of freedom (3 translational and 
3 rotational). Couch movements to correct the isocentre position 
are given. Standard deviations (SD) of systematic and random er- 
rors were calculated in 3 directions, left-right (LR), superior-inferior 
(SI) and anterior-posterior (AP). The duration of treatments were 
timed and compared to standard radiotherapy on the same unit 
with matched patient related parameters. Interuser variability and 
phantom transfer errors were calculated to determine the accuracy 
of the system. 
Results: Seed implantation was well tolerated and no complications 
reported. 120 interfractional displacements were analysed. 
Mean total treatment times using daily imaging with implanted 
markers was 12.1 minutes compared with 9.7 minutes for treatment 
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including standard imaging. Interuser variability was a small com- 
ponent of the total errors. Phantom study analysis shows a transla- 
tional shift accuracy of 0.4mm (1SD) and rotations of 0.4°(1SD). 
Conclusions: The Acculoc TM localization system is accurate and 
feasible to use within a busy department. This time efficient soft- 
ware requires a short training session and has minimal interuser 
variability. Clinical implementation of IGRT with this system has now 
commenced within the department. This study highlighted the ro- 
tational component of errors and a strategy for responding to this is 
currently being pursued. 

Translational (ram) Rotational (mm) 
Axes systematic SD ~nc~rn systematic SD Rar~om 

SD SD 

LR 3.4 2.6 9.3 6.1 

SI 3.6 2.9 6.1 5.5 

AP 4.3 3.5 4.5 3.8 
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ON-LINE CORRECTIONS USING A CONE-BEAM CT FOR EXTRACRA- 
NIAL STEREOTACTIC TREATMENTS 
F. Casamassima ~, L. Masi~, C. Polli ~, 
I - U.O.RADIOBIOLOGIA CLINICAr UniversitA diFirenze-Casa di Cura S.Chiara, 
Firenze, Italia 

Purpose/Objectif: The use of image guidance is strongly indicated 
in stereotactic radiotherapy, where the high doses, conformed to 
small targets, demand high geometric precision. From January 2006 
in our Institution for these treatments, beside the use of a Body- 
frame, we start to acquire a pretreatment KV cone beam CT (Elekta 
Synergy-XVl) to perform on-line positioning corrections. In this work 
we analyze the displacements along the 3 axes obtained by the XVl 
system, respect to the isocenter position generated by the Body 
Frame; we also focus on the problem of a correct imaging and posi- 
tioning of the target volume for the different treatment sites. 
Materials/Methods: 33 Patients (18 lung, 7 abdomen, 4 vertebral 
body, 4 other) have been treated with a stereotactic radiotherapy. 
Patients were immobilized using a body cast or a vacuum pillow; 
isocenter coordinates were generated by a Body frame and used for 
patient set-up at each fraction. Before the treatment delivery, a kV 
Cone beam CT was acquired (a total of 65 acquisitions), and on-line 
corrections for set-up and target position were performed. N.14 pa- 
tients were transported from the CT room after the acquisition.of 
the CT data set used for planning, directly to the linac room o6 a 
rigid table, remaining immobilized inside the body frame (A group). 
N.19 Patients (B group) were completely re-positioned at the Linac. 
Results: The 3D displacements predicted by the system on a QA 
phantom and the statistic of displacements along the 3 axes ob- 
tained by XVl acquisitions for each groups are reported in table 1. 
The distributions of displacements respect to the Body-frame iso- 
center position result narrower for group A than for group B along 
the lateral and longitudinal axes, due to an incorrect re-positioning 
of the patient inside the body frame for the B group. This effect is 
not observed for displacements along the vertical axis, that are al- 
most the same for both groups. For lung nodules treatments, it is 
generally possible to check visually the tumor match between cone 
beam and reference CT and a good agreement (within 3 mm for 10 
patients) is observed comparing automatic grey-value registration 
and tumor manual matching. Target positioning in the abdomen is 
more difficult and probably needs the use of internal markers (or 
post-surgical clips). 

Lateral Longitudinal Vertical 
X (cm) Y (cm) Z (cm) 

Phantom mean 0.10 -0.04 0.07 

standard 
deviation 0.06 0.05 0.04 

Patients 
Group A mean 0.07 -0.02 -0.3 

standard 
deviation 0.29 0.44 0.25 

Patients 
Group B mean -0.09 0.18 -0.26 

standard 
deviation 0.60 0.78 0.27 

Conclusions: In our clinical experience, the implementation of 
Cone-beam-CT image guidance for extracranial stereotactic radio- 
therapy is a safe and effective way for performing high precision 
Patients set-up and isocenter localization overcoming some errors 
that can occur using Body-Frame alone. 
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PATIENT SETUP VERIFICATION: ERRORS ESTIMATED BY CONE 
BEAM CT AND ELECTRONIC PORTAL IMAGING DEVICE 
W. Heemsbergen ~, J-J. Sonke 1, JV. Lebesque ~, D. Minkema ~, A. Bet- 
gen 1, M. van Herk 1, R Remeijer ~ 
I - THE NETHERLANDS CANCER INSTITUTE-ANTONI VAN LEEUWENHOEK HOSPITAL, De- 
partment of Radiation Ontology, Amsterdam, The Netherlands 

Purpose/Objectif: For many years we used 2-dimensional (2D) lo- 
calization images of the electronic portal imaging device (EPID) for 
setup verification. Recently 3D imaging became available with the 
introduction of Cone Beam CT (CBCT) integrated with the treatment 
machine. We compared setup errors of prostate cancer patients 
monitored with CBCT or EPID. 
Materials/Methods: We selected patients from 2004/2005 (N=103) 
treated at similar accelerators for whom setup was monitored within 
an off-line shrinking-action-level protocol. In case of 2D verification 
(n=50), 2 digitally reconstructed radiographs from the planning CT 
were registered with two EPID's taken just prior to treatment with 
an amorphous silicon detector (1 anterior-posterior (AP), 1 lateral). 
The AP image provided information about the left-right (LR) and 
cranial-caudal (CC) position, the lateral image about the CC and AP 
position (the CC position was averaged, rotations were ignored). For 
3D verification (n=S3), the planning CT was registered with a 3D 
CBCT scan acquired just prior to treatment (impact of rotations were 
minimized). Both methods used automated registration of the bony 
anatomy based on chamfer matching. 
Results: The systematic setup errors ~ for the LR, CC and AP direc- 
tion (corrections included) were similar for the 3D and 2D evalua- 
tion due to the corrections (Table). The mean 3D vector length of 
the setup error (Y_.) was 1.9 mm for both groups with a maximum of 
3.4 ram. Estimated random errors T were largest for the AP and LR 
direction for both groups. For 3D evaluation, the estimated ~ was 
significantly larger for the AP direction (p=0.04) and LR direction 
(p<0.001) compared to 2D evaluation. The group mean in the AP 
direction significantly deviated from zero for both 2D and 3D evalu- 
ation (p_<0.01). Seventy percent of the patients with 3D evaluation 
were shifted against 46% with 2D evaluation (p=0.01); for the three 
directions the number of shifts was 23% vs. 18% (CC, p=0.6), 49% vs. 
26% (LR, p=0.02), 49% vs. 26% (AP, p=0.02). Shifts in the AP and LR 
direction were correlated for both groups (p<0.02). 
Conclusions: With 3D setup evaluation larger deviations were de- 
tected, and therefore they were shifted significantly more often than 
patients with 2D evaluation. Given the high geometrical accuracy of 
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CBCT registration assessed with phantom studies, it is most likely 
that the true 3D setup variation is larger than estimated in the past 
by 2D verification, especially for the AP and LR direction. 

Errom I S D  (n'wn) inc lud ing  correcUons;  

Device Diredion I" o" mean 
2D EPID 
N=50  LR 1.2 1.9 -0 .1  

CC 1.1 1.1 0 .3  
.qP 1.0 1.5 0 .7  

3D CBCT 
N=53  LR 1.2 2.2 0 .0  

CC 1.3 1.3 -0.1 
1.0 2.2 0 . 4  
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PHANTOM DOSE MEASUREMENTS FOR THE EXACTRAC X-RAY 6D 
POSITIONING SYSTEM 
J. Christensson ~, S. Korreman ~, 
1 - DEPARTMENT OF RADIOTHERAPY, The Finsen Centre, Copenhagen, Den- 
mark 

Purpose/Objectif: ExacTrac x-ray 6D (BrainLAB, Heimstetten ) is a 
system used for positioning of patients before radiation treatment. 
The ExacTrac positioning system consists of a stereo IR-camera and 
two x-ray imaging devices. The initial set-up is guided by the IR cam- 
era and the final target localization is done with the x-ray device. The 
images are matched with DRRs obtained from the CT scan. Ideally 
two (one pair) x-ray images are taken before set-up and two after 
for verification per fraction. In total 100 x-ray images are acquired 
for a 5 fractions / week and 5 weeks treatment. The purpose of this 
study was to determine the skin dose and estimate the potential ad- 
ditional risks, both deterministic and stochastic. 
Materials/Methods: A PTW M31002 ionization chamber (no build- 
up) was attached to the BrainLAB pelvis phantom and in a solid wa- 
ter phantom at depths 3 and 5 mm, FSD = 150 cm. X-ray images 
were acquired with the BrainLAB ExacTrac x-ray 6D positioning 
system with different kV and mAs with beam filtration of 2 mm AI 
equivalent. The PTW 11051 electrometer was used and the meas- 
urements were correlated according to IAEA TRS-398. 
Results: The additional entrance dose, using 120 kV, 160 mA, and 
130 ms was determined to be 0.58 + 0.02 mGy per exposure (95% 
CI).To reach the threshold of 1 Gy, which is the limit for acute skin 
erythema, up to 1724 exposures or 4 minutes of fluoroscopy, with 
7 frames per second could be aquired. The dose at depths 3 and 5 
mm were determined to be 0.84 + 0.04 and 0.81 + 0.06 mGy per 
exposure, respectively. In a worst case scenario, an average of 5 im- 
age pairs per day are acquired during 5 weeks treatment and the 
skin dose will be 72.5 mGy, which is much lower than the threshold 
dose. With the weighting factor of 0.01, the effective dose HE is de- 
termined to be 1.45 mSv per treatment, which should be compared 
to the effective dose of 10 mSv obtained from a pelvis CT scan. 
Conclusions: Patients positioned using ExacTrac will not suffer from 
any acute skin erythema even though a large amount of images are 
acquired for the set-up. For future real-time tumor tracking solutions 
based on fluoroscopy, the skin-dose may become a limiting factor. 
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PHANTOM VERIFICATION OF A RESPIRATORY GATING SYSTEM FOR 
LUNG AND LIVER 
F. Gum ~ , D. Agaoglu ~ , R. Schil#, A. Fuerst 2, R. Wurm ~ , 
1 - UNIVERSITY HOSPITAL CHARITY, Radiotherapy, Berlin, Germany 
2 - BRAIN LAB AG, Radiotherapy, Munich, Germany 

Purpose/Objectif: A commercially available, infrared / x-ray based 
image guidance system (Novalis Body / ExacTrac X-Ray 6D, Brain- 
LAB) has been modified to allow respiration triggered treatments. 
Methods to verify the system performance have been developed 
and tested. 
Materials/Methods: The system features real-time tracking of the 
patients' external breathing signal via an infrared tracking device. 
Additionally, stereoscopic x-ray images are acquired at user-defined 
moments within the patient's breathing cycle to image the position 
of an implanted marker. A relation between the externally detected 
breathing curve and internal tumor motion is established to first set- 
up the moving target correctly and second define a gating window. 
To verify system performance and accuracy a special gating phan- 
tom, simulating a breathing pattern was developed.The computer- 
controlled phantom consists of a moving platform, a slab-phantom 
with film inserts and integrated radio-opaque markers as well as a 
5mm tungsten sphere. The markers are used for positioning and 
tracking. The phantom was used to assess: (a) the ability and accu- 
racy of positioning and treating a moving target to a specific point 
within the breathing cycle. The center of the 5mm tungsten sphere 
was set as treatment isocenter and positioned in gating mode. Po- 
sitioning and treatment verification was undertaken via a gated 
Winston-Lutz test on the positioned marker with a 10mm conical 
collimator and a small gating window. (b) the real-time capabilities 
of the system. System latency was measured by comparing two 
fields delivered with a 4mm conical collimator, one delivered during 
exhale and inhale and one delivered only during exhale. The differ- 
ence in the blurring of the delivered fields in the direction of motion 
is due to system latency and can be assessed. (c) the beam-on/off 
effect on the total dose. The dose delivered by an un-gated field was 
compared to a field with app. 50 beam-on/off cycles. (d) the verifica- 
tion of the prediction alg. used to predict the correct moment for 
x-ray imaging. A phantom motion simulating coughing was used 
and multiple verification x-ray images of the positioning markers 
were analyzed for correct marker position. (e) the effect of target 
motion and gating window size on dose distribution. Single static, 
gated and un-gated fields as well as complete treatment plans were 
compared. 
Results: Overall accuracy in positioning and treating a moving tar- 
get was within 1 mm. Imaging system latency, important for the real- 
time capability of the system was smaller 200 msec. Overall system 
latency resulted in a dose shift of app. 0.3 mm for the measurement 
set-up.The effect of gating on the amount of dose delivered showed 
to be insignificant. Target motion showed to have a large effect on 
the dose delivered by IMRT fields and entire treatment plans. By 
using a gated approach the desired dose distributions were well 
restored with the remaining deviations depending on the gating 
window size. 
Conclusions: The Phantom tests for breathing synchronized irra- 
diation showed promising results. Certainty in accurately delivering 
radiation to the target and therefore the ability to reduce safety mar- 
gins are the most important factors. 
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PLANNING ORGAN AT RISK VOLUME MARGINS FOR ORGAN MO- 
TION OF THE INTESTINE 
L. Bolstad Hysing~,Y. Kvinnsland ~, H. Lord 2, L.R Muren ~, 
I - Oncology and medical physics, Haukeland University Hospital, Ber- 
gen, Norway 
2 - Radiation Oncology, Directorate of Clinical Oncology, Edinburgh 
Cancer Centre, W, Edinburgh, United Kingdom 

Purpose/Objectif: To account for internal organ motion and set up 
uncertainties around organs at risk (OR) in radiotherapy (RT), the 
ICRU report no 62 introduced the Planning organ at Risk Volume 
(PRV). Although the ICRU have recommend the use of PRVs, it is 
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at present unclear how to deal with this concept, i.e. what kind of 
ORs PRVs should be applied for and what degree of the geometri- 
cal uncertainties should the margins around ORs account for. In the 
present study we have used an empirical approach to quantify PRV 
margins for the intestine, an important OR in pelvic RT. 
Materials/Methods: The present study was based on intestine con- 
tours outlined in a total of 149 CT scans of 20 male bladder cancer 
patients (20 planning scans, 129 during treatment). From these data, 
we created location probability maps of the intestine for each pa- 
tient. The maps contained voxels with values from zero to one, cor- 
responding to the probability of intestinal occupancy for the voxel. 
A commercial treatment planning system was used to add 3D iso- 
tropic intestine PRV margins (from 5-30 mm, in intervals of S mm) 
around the intestine outline as seen in the planning scan. We then 
derived the fraction of patients for which a given PRV encompassed 
various degrees of intestine motion (85, 90 and 95 % of volumes 
with different probabilities of intestinal occupancy). As a measure of 
the specificity of the PRV, we also calculated the fraction of the PRV 
containing volumes with zero probability of intestinal occupancy. 
Results: Isotropic margins of up to 30 mm are required to account 
for all intestine motion in 90 % of the patients, while isotropic mar- 
gins of 5-10 mm will encompass 85-95 % of the volumes having a 
probability of intestinal occupancy of >75 % in the same fraction 
of patients. Intestine PRVs are not specific and will also include vol- 
umes where the intestine will rarely or never be located. 
Conclusions: Large intestinal motion was found, but isotropic PRV 
margins of 5-10 mm will include most of the volumes with a large 
probability of intestinal occupancy in most patients. Currently, in- 
verse planning studies focusing on the effect of using intestine PRVs 
when planning intensity-modulated whole pelvic RT have been ini- 
tiated, and the first results from this study will also be presented at 
the meeting. 
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QUANTITATIVE ANALYSIS OF MEGAVOLTAGE CONE BEAM CT IMA- 
GES ON PROSTATE PATIENT DAILY TREATMENT SETUP BY BONY 
ANATOMY VS. GOLD SEED MARKERS 
H. Chen~,A. Raben ~, C. Koprowski 1 , L. Simpson~,J. Strasser ~ , 
I - CHRISTIANA CARE HEALTH SERVICES, Helen F. Graham Cancer Center, Ne- 
wark, USA 

Purpose/Objectif: MVCBCT is a new imaging modality that provides 
one potential route to practical IGRT. Recent advances in this tech- 
nology have made it increasingly attractive for accurate quantitative 
analysis for prostate localization based on either bony anatomy or 
implanted gold seed markers. This study analyzes MVCBCT data to 
ascertain (1) if bony land marks are sufficiently accurate for repro- 
ducible prostate alignment and (2) parameters to determine a valid 
prostate target with gold seed markers. 
Materials/Methods: Both planning CT and MVCBCT images were 
loaded into the MVision system (Siemens Medical Solution, Concord, 
CA ). The automatic image fusions were executed based on bony 
anatomy and then manual fine-tunes were applied. The MVision 
system calculated the patient shifts based on the fusion results. The 
gold seed marker coordinates from both planning CT and MVCBCT 
were obtained and calculated for prostate shifts. The prostate drifts 
after bony anatomy alignment were calculated by gold seed marker 
shifts and subtracting the bony anatomy shifts. To define a valid 
prostate target with gold seed markers, two quantitative param- 
eters were introduced : (1) the deformation coefficient calculated by 
distances (a, b, c) and (2) the inner angles (o, 13, y) between seeds. 
The overall coefficient was the root mean square (RMS) of all the dis- 
tance and angle discrepancies between the plan and the MVCBCT 
determinations. The second parameter was the x, y, z axis rotational 
differences between the plan and MVCBCT. The overall rotation an- 
gle differences were also calculated by RMS of the x, y and z angles. 

Results: For the accuracy of patient alignment based on bony anat- 
omy, the results are shown in table .The prostate drifts in the lateral 
direction were less significant; however, the drifts in the longitudinal 
and vertical directions can be as much as 8 to 9 mm. 

Table 1 : Prostate Drifts while Bony Anatomy Aligned (ram) 

Lat Long Vert 

Min 0.0 0.1 0.0 

Max 2.7 8.1 8.8 

Mean 0.6 2.4 2.6 

S.D. 0.5 2.2 2.2 

For the second study, the results are shown in table 2 and 3. The 
gold seed deformation on average was observed within acceptable 
clinical criteria; however, there were some extreme cases requiring 
special attention. The gold marker rotations generally exceeded the 
acceptable criteria in X-axis rotation while within criteria for Y and 
Z axes. 

Table 2 : Gold Seed Marker Deformation Coefficients 

Distance Angle RMS 

Criteria 2.6 3.5 4.3 

Min 0.7 0.1 1.3 

Max 4.0 5.0 5.6 

Mean 2.0 2.1 3.1 

S.D. 0.8 1.1 1.0 

Table 3: Gold Seed Marker Rotations 

X-rot ~ Y-rot Z-rot RMS 

Criteria 3.0 ~ 3.0 3.0 5.2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Min 0.4 i 0.2 0.3 1.5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Max 7.5 i 3.4 6.4 9.8 

Mean 4.0 : - 

Conclusions: For the first study, we found that the alignment of 
prostate patients using bony anatomy might miss the target by as 
much as 8 to 9 mm. For the second study, using the prostate labeled 
with gold seed markers to observe the deformation and rotation of 
the gland, we found that the pushing did not deform the prostate 
beyond acceptable criteria, but it did turFi the gland in X-axis more 
than expected. 
The MVCBCT provides an acceptable level of accuracy for !OiE~liza- 
tion of the prostate patients in the IGRT process. 
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QUANTITATIVE EVALUATION OFTHE REGULATED BREATH FOR MO- 
TION ADAPTIVE RADIOTHERAPY 
S. Lim 1 , S.H. Park 2, S.D. Ahn 2, S.I. Kwon3,T.S. Jeung 1 , 
1 - KOSIN UNIVERSITY GOSPEL HOSPITAL, Department of Radiation Oncology, 
Busan, Korea 
2 - ASAN MEDICAL CENTER, Department of Radiation Oncology, Seoul, Ko- 
rea 
3 - KYONGGI UNIVERSITY, Department of Medical Physics, Suwon, Korea 

Purpose/Objectif: Targets inside lung or liver usually move signifi- 
cantly due to respiratory motion. A generous margin must be al- 
lowed and large volume of normal tissue is irradiated with intensive 
radiation. Several techniques have been suggested to minimize the 
PTV relating to respiratory motion. One of methods developed in 
our institution, adapting radiation fields continuously to a moving 
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target needs information on the location of internal target by de- 
tecting it directly or indirectly. In our previous study, each volun- 
teer's representative respiration signal was generated iteratively for 
guiding signal, and the audio guiding and visual guiding was com- 
pared. The purpose of this study is to evaluate the guided breath 
quantitatively. 
Materials/Methods: A system regulates patient's respiration, con- 
sists of a ReMM (Respiratory monitoring mask), a thermocouple 
module, a screen, a inner earphones, and a laptop. ReMM with 
thermocouple was developed to measure the patient's respiration. 
A software was written in LabView 7.0 (National Instruments, USA), 
which acquires respiration signal and display its pattern.Two curves 
are displayed on the screen : one is a curve indicating patient's cur- 
rent breathing pattern, the other is guiding signal, which is iterated 
as a real respiration signal. A cycle of representative guiding curves 
are acquired by monitoring each volunteer's free respiration, then it 
generated iteratively. Five healthy volunteers are enrolled to regu- 
late their breaths by this system. The time domain of the guided 
respiratory curves was converted to frequency domain by fourier- 
transform. The full width half maximum (FWHM) of each respiratory 
curve in the frequency domain was measured and compared. The 
smaller FWHM is, the more regulated breath is. 
Results: The FWHM of breathing curves followed by audio and video 
guidance were estimated as less than 0.2/sec, and 0.3/sec for audio 
guidance. The discrepancies between guiding curves and breathing 
curves agreed with 26% and 24% of standard deviation for audio 
guidance only and for audio and visual guidance, respectively. 
Conclusions: It was easier for volunteers to follow the guided curves, 
since the system generates a representative cycle of their real respi- 
ration iteratively. As an external respiration signal can be assumed to 
correlate with an internal tumor motion, target can be supposed to 
move following guided curves, when breathing is regulated. 
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RE-PLANNING OF INTENSITY MODULATED RADIOTHERAPY (IMRT) 
FOR HEAD AND NECK CANCER PATIENTS 
N. Dogan ~, L. Cuttinol,j. Shumadine ~, S. Song ~, 
I - VIRGINIA COMMONWEALTH UNIVERSITY, Radiation Oncology Department, 
Richmond, VA, USA 

Purpose/Objectif: Majority of patients with H&N cancers develop 
experience significant anatomical changes during treatment which 
may cause significant changes in doses delivered to targets and crit- 
ical structures. The purpose of this study is to investigate the magni- 
tude of these changes in doses to the targets and critical structures 
via retrospective re-planning using repeat CT imaging acquired dur- 
ing the course of IMRT treatment. 
Materials/Methods: Six patients with locally advanced H&NSCC 
who were treated with IMRT and had repeat CT were selected. For 
each patient, the target volumes consisted of GTV including primary 
and involved lymph nodes with a Smm margin(PTVl), GTV with a 
1 cm margin(PTV z) and elective nodal regions (PTV,). The prescrip- 
tion doses were 68.1 - 70 to PTV~, 60 Gy to PTV z, and 54 Gy to PTV N, 
delivered simulataneously in 30-33 fractions. The critical structures 
included cord, brainstem, parotids, and mandible. The initial IMRT 
plans for each patient were created using the simulation CT images. 
A repeat CT scan for each patient was acquired after approximately 
20 fractions. The targets and the critical structures were re-deline- 
ated. The initial IMRT dose distributions were applied to the new 
anatomic structures on the repeat CT images. This dose distribution 
reflects the real dose to various structures at the time of repeat CT 
scan. In addition, a new IMRT plan was created using the repeat CT 
scan for the remaining treatment course to assess whether replan- 
ning could optimize dose distribution to the tumor and other critical 
structures. Initial IMRTplans that were applied to the repeat CT scans 
and new plans created using the repeat CT plans were assessed us- 

ing dose-volume statistics. 
Results: PTVl and PTV 2 volumes between the initial and repeat 
CT scan decreased by an average of 39%, with a range of 25-57% 
(p=O.01) and of 30%, with a range of 20-43% (p=O.O03). Without re- 
planning, both D98 and Dgs for PTV~ and PTV 2 decreased 3.6%, rang- 
ing from 1.7% to 10% (p=O.06 and p=0.228, respectively). Without 
re-planning, the average spinal cord and brainstem D 2 increased 
by 14% and 9%, respectively (p=O.02 and p=0.27). The average de- 
crease in contralateral parotid Ds0 and mean dose with re-planning 
was 24.4%(p=0.18) and 5.5% (p=0.84) respectively. The decrease in 
mandible D 2 with re-planning was <2% (p=0.4), although there was 
up to an 8% decrease for some patients. 
Conclusions: The doses delivered to both target structures and 
normal tissues can significantly change during IMRT treatment as 
a result of tumor shrinkage. These changes could adversely affect 
patient outcome. The dosimetric accuracy of H&N IMRT treatment 
plans would likely improve with repeat CT imaging and re-planning. 
Further investigations will involve more frequent imaging of H&N 
IMRT patients using in-room megavoltage cone beam CT and offline 
re-planning on repeat CT images. 
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REDUCTION OF IMAGING ARTIFACTS DURING REGISTRATION OF 
CT AND CBCT IMAGES 
J. Nord I, 
I - MARIAN MEDICAL SYSTEMS FINLAND, Helsinki, Finland 

PurposelObjectif: Accuracy of treatments in radiation therapy is 
limited by patient motion and large daily changes in patients. Ef- 
ficient imaging is needed to improve the treatment quality. Good 
quality volume images of patient must be available at treatment 
time and imaging must be performed in the treatment position.This 
is possible with Cone Beam CT.To find the differences between plan- 
ning and treatment conditions for plan adaptation, the treatment 
time and planning volume images must be matched together using 
deformable image registration. However, the differences between 
CT and CBCT images may cause misregistration. Because treatment 
slots are limited in time, performance of registration and reconstruc- 
tion algorithms is critical for the practical applicability of adaptive 
radiation therapy. Higher quality reconstruction allows better regis- 
tration results, but requires more computing time. More computing 
time spent on image reconstruction leaves less computing time for 
image registration, which decreases the quality of match. Purpose 
of this work is to enhance the quality of registration in presence of 
imaging artifacts with very small computational overhead. 
Materials/Methods: We used Thirion's deformable image registra- 
tion algorithm and a special artlfact reduction algorithm developed 
in this work. The implementation was tested with both clinical data 
and mathematically distorted images. 
Results: Increase in registration quality was observed for both clini- 
cal test case and mathematically distorted image. Very small com- 
putational overhead was introduced. 
Conclusions: We have developed a method to improve the quality 
of match between CT and CBCT images by performing fast artifact 
reduction during the registration process. The implementation was 
tested with both clinical data and mathematically distorted images. 
Significantly improved registration accuracy was achieved with very 
small computational overhead. 
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STABILITY OF INTRA-PULMONARYTUMOR POSITION AND TUMOR 
BREATHING MOTION EVALUATED IN REPETITIVE 4D-CT STUDIES 
A. Richter ~, K. Baier I, J. Wilbert I, J. Meyer ~, O. Sauer ~, M. Flentje ~, M. 
Guckenberger ~, 
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1 - UNIVERSITY HOSPITAL, Radiation Oncology, W,~¼rzburg, Germany, 

Purpose/Objectif: To evaluate the stability of tumor breathing mo- 
tion and the stability of the tumor position with repeated 4D-CTs for 
stereotactic treatment of intra-pulmonary tumors. 
Materials/Methods: Five patients treated with hypo-fractionated 
stereotactic radiotherapy for pulmonary metastases were included. 
For treatment planning one single spiral 4D-CT study (Siemens So- 
matom Sensation 20) was acquired. On the first day of treatment 
four repetitive 4D-CT studies in 10min intervals were acquired in 
treatment position. A pressure sensor pocketed in an abdominal 
belt was used for generation of the respiratory signal. With ampli- 
tude based gating 8 CT series were reconstructed equally distrib- 
uted over the total breathing cycle for each 4D-CT study. All 200 CT 
series were transferred into Pinnacle treatment planning system. 
Relative to the series reconstructed in maximum inspiration phase 
the position of the tumor was evaluated using automatic image reg- 
istration. For comparison of planning CTs and repetitive CTs, images 
were registered based on the bony anatomy to rule out bias due to 
set-up errors. 
Results: The maximum amplitude of tumor breathing motion was 
9mm on average in the planning 4D-CT studies for the five patients 
and was not different in the 4 repetitive 4D-CTs (p>0.05). One patient 
however showed decreased maximum motion on the repetitive 
4D-CTs (12mm vs. Smm+2mm). One patient with poor pulmonary 
function showed increasing tumor motion range during the 4D-CTs 
(plan: 14mm; 0min, 17mm; 30min: 28mm). During the repetitive 
4D-CTs the mean position of the tumor was within a +2mm range 
for 4/5 patients, for one patient a range of Smm was seen. The sta- 
bility of the B reconstructed series per 4D-CT during the repetitive 
CTs was similar; no series reconstructed in inspiration or expiration 
breathing phase showed significant increased or decreased stability 
during this period of 30min. Differences in tumor position between 
the planning CT and the first repetitive 4D-CT were similar for all 
reconstructed series. 
Conclusions: The breathing motion range and breathing pattern 
assessed in one single planning 4D-CT study was found to be rep- 
resentative and consequently reliable for treatment planning. How- 
ever, for selected patients especially with poor pulmonary function 
repeated 4D-CTs may be necessary. 4D tumor position was different 
between planning and treatment indicating the need for image- 
guidance for correction of this error. 
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TARGET COVERAGE IN IMAGE-GUIDED HYPOFRACTIONATED RA- 
DIOTHERAPY OF LIVER TUMOURS 
W. Wunderink 1, A. M~ndez Romero ~, E. Vasquez Osorio ~, J. de Boed, R. 
Brandwijk ~, R Levendag 1, B. Heijmen ~, 
I - ERASMUS MC - DANIEL DEN HOED CANCER CENTER, Radiation Oncology, 
Rotterdam, Netherlands 

Purpose/Objectif; In the Erasmus MC, stereotactic radiotherapy of 
liver patients is performed using a Stereotactic Body Frame (SBF) 
with abdominal compression to restrict the respiratory tumour mo- 
tion. Prior to each of the three or five treatment fractions, a contrast 
enhanced CT-scan is acquired for daily Iocalisation of the tumour in 
the SBE. The patient is then transported to the treatment unit, while 
remaining positioned in the SBF. Before delivery of the high fraction 
dose, electronic portal images are acquired to verify the set-up of 
the patient in the frame. The application of abdominal compression 
reduces tumour motion, but does not fully prevent it (residual mo- 
tion >Smm). This motion causes artefacts in the planning CT-scan, 
and in the scans used for daily image guidance, yielding increased 
uncertainty in the tumour size and position. We have analysed the 
turnout coverage in our patients with a focus on the CT artefacts 
related to residual respiratory motion, and patient mobility in the 

SBF in between CT-scan acquisition and dose delivery. 
Materials/Methods: Tumour coverage was evaluated for 57 cases, 
comparing the clinical image guidance protocol with alternative 
set-up protocols. The ITV ÷ concept was introduced as an extension 
of the Internal Target Volume (iTV) to explicitly include the uncer- 
tainties in tumour position and dimensions related to breathing 
artefacts in CT-scans. Patient stability in the SBF was evaluated by 
identifying changes in the position of the bony anatomy in CT-scans 
and electronic portal images. 
Results: Our clinical protocol resulted in 399% ITV + coverage in 77% 
of cases. A procedure based on a full 3D on-line geometrical analy- 
sis, achieved this high coverage in 96% of the cases. It was demon- 
strated that a PTV margin of 1.5 times the full breathing excursion 
compensates for all uncertainties related to (residual) respiratory 
tumour motion. Patient motion in the frame was generally small 
(£2mm, 1 SD). Twice, however, a treatment fraction was cancelled, 
because of observed large displacements. 
Conclusions: Despite residual respiratory tumour motion in the SBF, 
resulting in geometrical uncertainties due to CT-artefacts, excellent 
coverage can be obtained with daily CT-assisted tumour set-up and 
small PTV-margins. The ITV + construct is useful to evaluate tumour 
coverage in the presence of CT-artefacts due to respiratory tumour 
motion. EPIDs provide important information on the patient stabil- 
ity in the SBF after daily acquisition of the CT-scan. 
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THE USE OF 3D INTRA-MODALITY ULTRASOUND IMAGING FOR 
DAILY LOCALIZATION OF THE PROSTATE IN RADIOTHERAPY 
F. Verhaegen ~, C. Mark ~, D. Fraser 1, F. Cury 2, A. Chang ~, I=. DeBIois 3, M. 
Duclos 2, L. SouhamF, G. Shenouda2,T. Falco 4, 
I - MCGILL UNIVERSITY, Medical Physics, Montreal, Canada 
2 - MCGILL UNIVERSITY HEALTH CENTER, Radiation Oncology, Montreal, Can- 
ada 
3 - McGILL UNIVERSITY HEALTH CENTER, Medical Physics, Montreal, Canada 
4- RESONANT-MEDICAL, INC, Montreal, Canada 

Purpose/Objectif: With the trend towards the use of tight margins 
for prostate cancer external beam radiation therapy (EBRT), inter- 
fraction prostate motion became an important source of geomet- 
ric uncertainties. To ensure the delivery of the prescribed dose to 
the planned volume, many radiotherapy centers verify the prostate 
gland position and reposition the patient before each treatment 
fraction using two-dimensional ultrasound (2DUS) systems, which 
compare two orthogonal 2DUS images obtained at treatment time 
to the CT simulator scan images and are, therefore, cross-modality 
imaging verification systems. 
Materials/Methods: Recently, we started to use a novel 3D system 
that consists of two parts: one system (US Sim) resides in the CT-Sim 
room and serves to collect the 3D reference image. A second sys- 
tem (US Guide) is based in the treatment room and allows collecting 
daily 3D images of prostate, bladder and rectal wall. 3D volumes are 
created from 2D slices by measuring the absolute position in space 
of the probe.To this end, the probe is outfitted with infrared markers 
whose motion is measured with a ceiling-mounted infrared camera. 
By comparing US images at treatment time to the image at CT-Sim, 
the motion in space of the prostate and its volume change can be 
determined. The system is an intra-modality system. 
Results: To date, the 3D system was used in our clinic to measure 
daily prostate shifts in 13 patients in an ongoing study. Patients 
were treated with a S-field conformal EBRT technique, using 18 MV 
photon beams. The measured volumes were used to re-assess the 
daily dose received by the prostate. As four of the five beams enter 
through the femurs, the dose recalculation was performed with an 
in-house developed planning system, MMCTP (McGill Monte Carlo 
Treatment Planning), to fully take the bone heterogeneities into ac- 
count. 
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Measured prostate shifts ranged from -I .2 to 1.5 cm (R/L), -2.2 to 2.4 
cm (A/P) and -2.1 to 1.4 cm (Sll).The average shifts and their stand- 
ard deviations were 0.0+0.4 cm (R/L), -0.3_+0.8 cm (A/P) and -0.5_+0.7 
cm (S/I). 
The daily dose recalculations indicate that in the case of no correc- 
tions of the patient setup, prostates would be underdosed, as meas- 
ured by a decrease in Dgs to the PTV, by 10+I 1% (range -0.9 to 39%), 
resulting for some patients in very significant cold spots. When the 
Restitu system is used to reposition the patient, the difference of 
D95 compared to the prescribed dose reduces to 1.3+I .2% (range 
-0.6 - 3.4%). 
Conclusions: As shown by our results, doses to the PTV may be re- 
duced up to 39% if no system for daily organ localization and align- 
ment is used. It is imperative that the prostate position be verified 
prior to each treatment fraction, ensuring the reproducibility of 
treatment planning. 
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UNCERTAINTY OF MEGAVOLTAGE CONE BEAM CT (MVCBCT) AND 
CT ON RAILS (PRIMATOM) FOR SET-UP CONTROL. 
S. Zielinska-Dabrowska ~, RF. Kukolowicz ~, 
I - HOLLYCROSS CANCER CENTERr Medical Physics Department, Kielce, Po- 
land 

Purpose/Objectif: In 2005 in the Holycross Cancer Centre new ac- 
celerator ONCOR AVANTGARD equipped with the MVCBCT and CT 
on rails Primatom were installed.The 3D registration for set-up con- 
trol made automatically or manually is possible by means of tools of 
the Coherence Therapist Workspace (CohThWrk). Humanoid phan- 
tom was used for evaluation of uncertainty of 3D registration per- 
formed with MVCBCT and PRIMATOM. 
Materials/Methods: Alderson Rando phantom was scanned in the 
pelvis region with Sensation Open CT. Position of the phantom was 
acquired with 3 radioopaque markers. CT slices were reconstructed 
with 5 mm separation and 512x512 spatial resolution. Data were 
send to a virtual simulation station (Dosimetrists, Siemens) and typi- 
cal box technique was prepared.Treatment plan was send to ONCOR 
AVANTGARD accelerator. Next two experiments were made. In the 
first experiment the phantom was placed at the treatment table in 
the treatment position and 10 times MVCBCT and 10 times examina- 
tions with Primatom CT were performed. Low-dose 3D 6 MV MVCBCT 
image were acquired with total dose of 8 MU. For each MVCBCT im- 
age a set of 200 projection images incremented by 1 o were made. 
The CT treatment examination with PRIMATOM were made with the 
same parameters as for planning. After each scanning with each 
single modality the 3D image registration with the planning CT im- 
ages were performed either automatically (auto registration in the 
CohThWrk) by application of a maximization of mutual information 
algorithm or manually by aligning multiple coronal slices and sagital 
and transverse reconstructions. For manual registrations procedure 
pelvic bony structures and outline contour were used. The 3D dis- 
placement vector was obtained. In the second experiment the only 
difference was that before each scanning humanoid phantom was 
taken out of treatment table and set-up again. 
Results: The first experiment. For Primatom uncertainty of 3D im- 
age registration for all directions, left/right (LR), anterior/posterior 
(AP) and superior/inferior (SI) was less than 0.9 mm and 1.1 mm (1 
SD) for auto and manual registration respectively. For MVCBCT un- 
certainty was less than 0.7 mm and less than 1.1 mm for auto and 
manual registration respectively irrespective of direction. 
The second experiment. For Primatom the uncertainties of 3D im- 
age registration were 1.3 mm for the LR direction, 1,9 mm for the SI 
direction, and 0.8 mm for AP directions for both auto and manual 
registration. For MVCBCT the uncertainties were 1.2 mm for LR and 
SI directions and 0.7 mm for AP direction for both auto and manual 
registrations. 

Conclusions: Both methods are reliable and accurate for 3D set-up 
control however differences in set-up geometry smaller than 2 mm 
with 95% confidence limit can not be discovered. Manual and auto- 
matic procedure give similar results. 

558 poster 

USE OF IN-ROOM CONE-BEAM CT AND EPID TO ASSESS THE "DOSE 
OF THE DAY" 
M. van Zijtveldl, M.L.P. Dirkxl, B.J.M. Heijmen I, 
1 - ERASMUS MC- DANIEL DEN HOED CANCER CENTER, Radiation Oncology, Divi- 
sion of Medical Physics, Rotterdam, The Netherlands 

The increasing use of IMRTand narrow PTV-margins for tumour dose 
escalation puts still growing demands on the quality assurance pro- 
gram for dose delivery verification. In our clinic, all routine dosimet- 
rical QA measurements for IMRT are performed with an electronic 
portal imaging device (EPID), including daily linac QA and patient- 
specific measurements. For each IMRT patient, portal dose images 
(PDIs) are acquired with the EPID for all treatment fields prior to the 
first fraction. Comparison of measured and predicted PDIs may re- 
veal errors in the fluences produced by the linac before any dose is 
delivered to the patient. Also during treatments, fluences are veri- 
fied with the EPID, using the SIFT method (Vieira et al. 2004) for accu- 
rate fluence verification even in case of strong deviations between 
the patient anatomy in the planning CT-scan and during treatment. 
The measured pre-treatment PDIs are also used to reconstruct the 
3D patient dose based on the planning CT-scan, allowing a straight- 
forward clinical interpretation of observed fluence deviations. In the 
present work this portal dose back-projection procedure has been 
extended for use in conjunction with a kV cone-beam CT-scan ac- 
quired in the treatment room (Elekta, Synergy). The combined use 
of the anatomy of the day as visible in the cone beam CT-scan, and 
the delivered fluence profiles as derived from EPID measurements, 
allows assessment of the actually delivered dose distribution in the 
particular treatment fraction, i.e. the "dose of the day". Accurate 
dose calculation based on a cone beam CT-scan is hampered by er- 
roneous hounsfield units in these scans, related to scatter.To circum- 
vent this problem an algorithm has been developed for warping of 
hounsfield units in the planning CT-scan on the cone beam CT-scan. 
The corrected cone-beam CT-scan and the IMRT fluence profiles de- 
rived from the EPID measurements are imported into a treatment 
planning system for calculation of the 3D dose distribution that was 
delivered to the patient during treatment. Differences between this 
dose of the day and the original treatment plan are evaluated. For 
organs of interest the resulting dose distributions are also analysed 
using dose volume histograms based on contour information in the 
cone-beam CT-scan. Currently, evaluations are being performed for 
various turnout sites. The developed methodology will be explained 
and evaluated using clinical data. Protocols for broad clinical appli- 
cation will be discussed. 

559 poster 

USE OF LYMPHOSCINTIGRAPHY FOR LYMPHEDEMA RISK REDUC- 
TION DURING RADIATION FOR PRIMARY BREAST CANCER 
A. Cheville~, J. Das 2, R. Saffer3,A. Alavi3,J. Solin 2, M. Srinivas 3, 
I - HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA, PhysicaIMedicine and Reha- 
bilitation, Philaelphia, USA 
2 - HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA, Radiation Ontology, Phila- 
delphia, USA 
3 - HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA, Nuclear Medicine, Philadel- 
phia, USA 

Purpose/Objectif: Lymphedema is an incurable, progressive and 
debilitating complication of combined modality breast cancer treat- 
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ment that adversely affects quality of life. Despite surgical sparing 
of lymph nodes (LNs) with sentinel node biopsy, lymphedema re- 
mains prevalent and increases with radiation treatment. Modern 
treatment techniques may permit modulated dosimetry to LNs con- 
sidered free of micrometastases. A pilot study was undertaken to 
determine whether SPECT-CT could be used to localize LNs essential 
for arm drainage and whether the anatomic coordinates could be 
used to quantify LN dosimetry. 
Materials/Methods :Twenty-eight patients were recruited < 2 weeks 
prior to radiation treatment for primary breast cancer. To identify 
LNs draining the arm, lmCi Tc-99m labeled sulfur colloid was in- 
jected subdermally into the dorsal hand and medial cubit ipsilateral 
to primary breast cancer. A specially designed CT-SPECT scanner 
(eNTEGRA) was used for scintigraphic and CT imaging >5 hours af- 
ter sulfur colloid injection using positioning identical to CT-simula- 
tion. These images permitted spatial location of the LNs. The x, y, z 
coordinates of the lymph nodes were determined. The CT images 
from eNTEGRA were transferred to the radiation treatment planning 
system and fused with the CT -simulation images. The LN loci were 
drawn on the simulation images to quantify dosimetry. 
Results: There were 12 left and 16 right breast patients. The treat- 
ment planning process included either tangential field (46%) or 4- 
field treatment (tangents, supraclavicle, and posterior axillary boost) 
(54%). The node distribution was 1-10 with a mean of 3 LNs/patient 
distributed through out breast, axillary and supraclavicular LN beds. 
Subjects receiving 4-field treatment were more likely to have >4 LNs 
identified on CT-SPECT (p = 0.006, X2). Fig. 1 shows one of the cases. 
Dosimetry indicates that LNs draining receive the full prescribed 
dose (46 - SO Gy) irrespective of location. 
Conclusions: Lymphoscintigraphy SPECT data provide unique infor- 
mation allowing radiation fields to be contoured for preservation of 
lymphatic structures draining the arm. Radiation techniques could 
be modified to modulate LNs dosages based on scintigraphy. 
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VALUE OF RESPIRATORY GATING COMPARED TO INTER-OBSERVER 
VARIABILITY FOR TUMOURS OF THE LEFT BREAST 
J. Heuberged, S. Khan ~, M. Raphael ~, G. Lutters ~, S. Bodis ~, 
7 - RADIO-ONKOLOGIEr Aarau, Switzerland 

Purpose/Objectif: Technical capabilities of modern CT Linacs now 
allow irradiation with respiratory gating. While this has been shown 
to be beneficial in certain cases there still remains an uncertainty as 
to how much of an advantage gating is during irradiation compared 
to without and its overall value in comparison to other factors such 
as PTV variability between different radiation oncologists and setup 
uncertainty. 
Materials/Methods: 9 Patients diagnosed with cancer of the left 
breast were each given three planning computer tomograms dur- 

ing three different phases of breathing. Scans were done during 
normal breathing phase, maximum inspiration and maximum expi- 
ration. Planning computer tomograms were then transferred to the 
Focal/Xio Planning system from CMS where the target volumes and 
critical organs were drawn on all three CT's for each patient by the 
same radiation oncologist in order to avoid interobserver variability. 
3D conformal plans were done for each PTV with maximum indi- 
vidual optimisation and without any compromise to the target vol- 
umes. Dose volume histograms were done for each plan to analyse 
the difference in % volume of heart and lung tissue receiving 20 Gy 
or more.Another patient with left sided breast cancer had planning 
target volumes drawn by five radiation oncologists. The differences 
in irradiated lung and heart volume for each individually optimised 
treatment plan compared to that obtained between the different 
breathing phases was evaluated. 
Results: For nine patients, 27 dose volume histograms of the 27 
treatment plans were analysed for the differences in % volume of 
heart and lung tissue receiving 20 Gy or more. Results showed a 
favourable outcome for the inspiration phase, volume of heart re- 
cieving 20 Gy or more was 0 - 3 %, which was less than during the 
normal breathing phase with 0 - 7 % and also during expiration with 
volumes from 0 - 6 %. A similar trend was observed for the lung vol- 
ume at 20 Gy with 9 -16 % during inspiration compared to 11 - 22 
% during normal breathing and 11 - 23 % during expiration. Central 
lung distance was also more for plans done during normal breath- 
ing and expiration when compared to inspiration. All plans were 
optimised with 95% PTV recieving at least 95 % dose.There was no 
difference between plans calculated using Clarkson Algorithm and 
Convolution. 
For the patient with five treatment plans of PTV's drawn by S differ- 
ent radiation oncologists, lung volume at 20 Gy had a median value 
of 14% (range 3 - 17 %) and a central lung distance between 2 and 
3.Scm. % of heart volume at 20 Gy had a median of 9% (1 - 16 %). 
Overall there was a difference of up to 37% in volume of PTV. 
Conclusions: Studies have been done to show that respiratory gat- 
ing is beneficial when irradiating certain tumours such as breast 
and lung. In this study, there seems to be an advantage to treating 
the breast during maximum inspiration when compared to normal 
breathing and expiration. The maximum difference is 8% between 
inspiration and normal breathing phase for lung volume at 20Gy or 
more. The maximum difference in heart volume between the differ- 
ent phases was 5%. For the different PTV's drawn for the same pa- 
tient by five staff radiation oncologists, the maximum difference was 
15% for heart volume at 20Gy and 14% for lung volume at the same 
dose. PTV delineation of the breast varied by up to 37% in volume 
most significantly in location and shape. However if such data can 
be confirmed in a larger study, then PTV delineation would be more 
important than dynamic gating techniques. This would imply that 
increased efforts for teaching, imaging and quality control for PTV 
delineation by radiation oncologists is required. 
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VARIOUS PROCEDURES FOR THE REDUCTION OF CUPPING ARTI- 
FACTS IN MEGAVOLTAGE CONE-BEAM CT 
S. Petitl,W. van Elmpt~,S. Nijsten~,A. Dekkerl, P. Lambin ~, 
I - UNIVERSITY HOSPITAL MAASTRICHT, Department of Radiation Oncology 
(MAASTRO), GROW, Maastricht, The Netherlands 

Purpose/Objectif: MegaVoltage Cone-Beam CTs (MVCBCTs) offer a 
3-D anatomy model of a patient during or prior to treatment. To use 
MVCBCTs for dose calculations, electron densities must be extracted 
as accurate as possible. For MVCBCT, this extraction is hampered by 
phantom scattered photons reaching the detector, inhomogeneous 
response of the fiat panel and the poly-energetic spectrum of the 
linear accelerator. These phenomena result in a cupping artifact. A 
correction is necessary in order to use MVCBCT scans for dose calcu- 
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lation purposes. The goal of the present study is to develop a model 
for cupping artifact correction. 
Materials/Methods: MVCBCT scans were acquired using a Siemens 
Oncor linear accelerator equipped with an a-Si Siemens OptiVue 
1000 AG9 Electronic Portal Imaging Device (EPID). Projections were 
acquired and corrected for dead pixels, gain and offset by default. 
Three strategies are evaluated to correct for cupping artifacts. First, 
a correction was performed to eliminate the influence of scattered 
photons from a patient to the portal imager using pencil beam scat- 
ter kernels. Second, the beam profile was restored in the flood field 
corrected projection data. Third, a correction for changes in the en- 
ergy spectrum due to beam hardening and off-axis beam softening 
was applied. The various approaches were tested using cylindrical 
water equivalent phantoms with various diameters positioned in 
the isocenter plane. Results of the cupping artifact are expressed as 
a standard deviation (SD) calculated in the central sagittal and axial 
slices of the phantoms. 
Resul ts:  Preliminary results of a cylindrical phantom (16 cm diam- 
eter x 30 cm length) showed that reconstructed electron densities 
without correction showed a cupping artifact of 6.8% and 10.5% (1 
SD) for the sagittal and axial slices respectively. Using the scatter cor- 
rection these differences were reduced to 6.5% and 8.5% (1 SD) re- 
spectively. Correcting the image for the beam profile, values of 6.2% 
and 5.6% (1 SD) were observed respectively. 
Conclusions: Corrections to projection images prior to MegaVolt- 
age Cone-Beam reconstructions can reduce cupping artifacts sig- 
nificantly, allowing more accurate dose calculations. 
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VERIFICATION KILOVOLTAGE CONE BEAM CT (CBCT) IN MONITO- 
RING DELIVERED DOSES AND DOSE GUIDED RADIOTHERAPY IN 
OESOPHAGO-GASTRIC CANCERS 
R. Sripadam ~, A. Amer 2, T. Marchant 2, J. Stratford 3, C. McCarthy 3, C. 
Faivre-Finn 4, C. Moore 2, R Price 1 
1 - CHRISTIE HOSPITAL, Academic Department of Radiation Oncology, 
Manchester, UK 
2 - CHRIS'hE HOSPITAL, North Western Medical Physics, Manchester, UK 
3 -CHRISTtE HOSPtTAL, Wade Centre for Radiotherapy Research, Manches- 
ter, UK, 4 - CHRISTIE HOSPITAL, Clinical Ontology, Manchester, UK 

P u r p o s e / O b j e c t i f :  Organ motion and setup errors can have a pro- 
found effect on the delivered dose, leading to differences between 
the planned and delivered doses. We hypothesize that measure- 
ment of the cumulative dose delivered to the target and organs-at- 
risk (OAR) can be achieved using verification CBCTs. 
Materials/Methods: 12 patients were treated with radical chemo- 
radiotherapy for OG junction cancers(50Gy in 25 fractions).Off-line 
CBCTs(Elekta Synergy TM, Elekta Systems, Crawley, ) were used to 
correct for the systematic setup errors using bony anatomy(spine) 
according to departmental protocols. Patients had CBCTs on days 1 - 
5,8,15,22&29, immediately after radiotherapy, in the treatment posi- 
tion. Translational displacements in x,y,z coordinates obtained from 
bony co-registration of CBCTs with the planning scan were used to 
shift the beam and recalculate the dose in the planning scan. We 
assumed the target & OAR move collectively and rigidly.The cumula- 
tive equivalent uniform dose (EUD) delivered to the CTV & OAR was 
used to compare with the planned dose. The CTV was divided into 4 
equal longitudinal sections (CTVl-4) to provide spatial information 
on dose distribution. Temporal & hot/cold spot changes (V>~0s ~ and 
V<gs~ respectively) were recorded. 
Results: The cumulative delivered dose to the CTV was generally 
within +5% of the planned dose. The lowermost part of the CTV 
(CTV4), corresponding to the OG junction and proximal stomach 
showed considerable dose variation(mean=0.S4%;1.96SD=8.8%) 
and was most susceptible to cold spots(1.96SD=3Scm3).Individual 
variations were marked in the heart, lung & spinal cord doses and 

hot and cold spot volumes (note 1.96"SD in table). In one patient 
there was over dosage to the spinal cord (+8%) and an increase in 
the lung dose (+4%).There were no strong temporal patterns dur- 
ing the treatment period and no significant changes in shape of the 
target volumes to indicate treatment response. The mean and the 
standard deviation of differences when compared to the planned 
dose were: 

Organ Mean Difference between +1.96"SD 
cumulative delivered and (95% confidence 

planned dose intervals) 

CTV +0.46% 3.78% 

HEART V4sGy -11% 17.35% 
(as % of total heart vol) 

SPINAL CORD +1% 8.68% 
(as% of cord in field) 

LUNG V20Gy 
(as % of total lung +0.37% 8.27% 
-PTV vol) 

CT V<gs~ in cm 3 -0.52 cm 3 12.74 cm 3 
(cold spots) 

CTV<~0s ~ in cm 3 +2.77 cm 3 . 
(hot spots) 

* Verification CBCTs can provide accurate delivered dose informa- 
tion across the irradiated volume. This could be used to correct for 
significant dose variations from planned(eg :boost in case of under- 
dosage). Dose guidance may be a useful tool in the implementation 
of adaptive strategies to improve accuracy and to evaluate highly 
conformal treatments such as IMRT. 
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AN ANALYSIS OF FAILURES AFTER RADIATION THERAPY FOR 
SQUAMOUS CARCINOMA OF ANAL CANAL: IMPLICATIONS FOR 
RADIOTHERAPY TECHNIQUE 
J.Z. Skoczylas ~, D. Tyc-Szczepaniak ~, M. Bujko I, K. Bujko I, 
1 - MARIA SKLODOWSKA-CURIE MEMORIAl. CANCER CENTRE AND INSTITUTE OF ONCOL- 
OGY, Department of Radiotherapy, Warsaw, Poland 

Purpose/Objectif: The radiation doses and volume of electively 
treated area are a matter of controversy in the treatment of squa- 
mous carcinoma of anal canal. 
Materials/Methods: The stage distribution of our consecutive 
series of 82 patients was: I - 6%, II - 52%, Ilia - 16% and IIIB - 26%. 
Chemoradiation was given for 85% of patients. The remaining 15% 
of patients, due to the comorbidity, received irradiation alone. In 
majority of patients, the total dose for gross tumour was 50.6 - 54.6 
Gy and for electively treated lymph nodes 30.6 Gy delivered in 1.8 
- 2 Gy per fraction. For patients treated with irradiation alone the 
total doses were usually 10 Gy higher. The upper border of electively 
treated area was usually set at $2-$3 level. Chemotherapy consisted 
of 2 courses of 96 hours continuous infusion of S-fluorouracy11000 
mg/m 2 per day and bolus Mitomycin 10 mg/m 2 in first course. 
Results: The median follow-up was 57 months. Local-regional re- 
currences occurred in 24 patients (29%). There were 11 regional fail- 
ures: 4 in the boost volume; 3 in electively treated volume and 4 in 
common iliac lymph nodes outside irradiation volume. All 3 patients 
who failed in electively treated volume did not receive full elective 
radiation dose or chemotherapy. All 4 patients who failed outside 
irradiation volume had T3-4 disease. Failure in high dose volume 
occurred more often in patients with partial response at the end 
of irradiation as compared to those with complete response, 37% 
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(17/46) vs. 10% (3/30) respectively, p=0.O08. 
Conclusions: The elective dose of 30.6 Gy is sufficient, if chemo- 
therapy is delivered in full doses. For patients with T3-4 disease, the 
electively treated volume should encompass common iliac lymph 
nodes. For patients with partial response, the increase of total dose 
should be considered. 
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APPLICATION OF PET FOR TUMOUR RESPONSE ASSESSMENT IN 
PRE-OPERATIVE CHEMORADIATION IN RECTAL CANCER 
D. LiT Joon ~, V. Khoo 2, D. Mak 1, M. Wada ~, M. Feigen ~, M. LiT Joon 3, 
A. See 3, M. Chao 4, A. Rolfo 1, K. Rykers ~, N. Shelton ~, W. Fernando ~, C. 
Irvine 1 
1 - AUSTIN HEALTH, Radiation Ontology Centre, Melbourne, Australia 
2 - ROYAL MARSDEN HOSPITAL, Radiation Oncology, London, UK 
3 - AusnN HEALTH, BAROC, Ballarat, Australia 
4 - RADIATION ONCOLOGY VtCTORtA, Radiation Oncology, Melbourne, Aus- 
tralia 

Purpose/Objectif: To evaluate tumour response and pathological 
correlation of 18F-FDG-PET (PET) using pre-operative chemo-radia- 
tion therapy (CRT) for locally advanced (T3) rectal cancers. 
Materials/Methods: Twenty rectal cancer patients were analyzed 
with pre and post CRT PET scans. Pre-operative CRT (radiation 
therapy of 50.4-54 Gy in 1.8 Gy per fraction weeks with continuous 
infusion of S-Fluorouracil infusion) was delivered to all patients with 
histologically confirmed locally advanced adenocarcinoma of the 
rectum. All patients underwent surgical resection (5 abdominoperi- 
neal resections and 1S anterior resections) 4-8 weeks following the 
completion of the CRT. All patients were clinically staged prior to 
commencement of CRT with EUS+/or MRI, CTand PET. Initial staging 
revealed T3NOMO in 16 cases, T3N 1MO in 2 cases and T3NOM 1 in 2 
cases where each case had only 1 solitary liver metastasis. 
The PET and pathological response were scored from 0-2 i.e. 0=no 
response, 1=partial response and 2=complete response. The pre 
and post CRT PET scans were compared by a nuclear medicine phy- 
sician specialized in PET to determine the PET response. The PET 
response was classified as a complete response if the tumor was 
FDG avid on the pre-CRT scans and this returned to normal as as- 
sessed qualitatively and with respect to background and rectal SUV 
values on post-CRT scans. No response was scored when there was 
no change or progression on the post-CRT scans compared to pre- 
CRT scans from a qualitative and quantitative (SUV) perspective. All 
other responses were scored as a partial PET response. Similarly the 
pathological response was scored as a complete response when no 
viable tumor was seen on the histological examination, no response 
was concluded if no therapeutic response was viewed and all others 
were scored as incomplete. The PET response was compared to the 
surgical pathological response to assess correlation. 
Results: There were 14 males and 6 females. The average and me- 
dian age was 58 years (range 37-79 years). Following CRT there was 
no PET response in 3 patients, incomplete in 10 and complete in 7. 
The pathological outcome following surgery was no response in 9 
patients, incomplete response in 3 and complete response in 7. 
All 3 PET non responders correlated with no pathological response. 
3 of the 10 PET incomplete responders correlated with the patho- 
logical incomplete response. Of the remaining 7 PET incomplete 
responders, the PET overestimated the response in S and underesti- 
mated the response in 2. 
6 of the 7 PET complete responders were shown to be pathological 
complete responders. The remaining PET complete response was 
shown to have no response pathologically and thus PET overesti- 
mated the response. 
Conclusions: In this study a complete PET response and no PET re- 
sponse was shown to correlate well with the pathological outcomes. 
However in the partial PET response group there was a tendency 
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for PET to overestimate the pathological response. A larger study is 
warranted to further evaluate these findings 

565 poster 

AUDIT OF MANAGEMENT OF PATIENTS (PTS) PRESENTING WITH 
NON-METASTATIC RECTAL CANCER (NMRC) TO A SINGLE CENTRE 
OVER A 6-YEAR PERIOD. 
A. Bagatzounis ~, A. Koukouma 2, I. Stylianou 2, C. Demosthenous 2, D. 
Papamichael ~, 
1 - B.O.C. ONCOLOGY CENTRE, Site Specialist Unit in GI Cancer, Nicosia, Cy- 
prus 
2 - B.O.C. ONCOLOGY CENTRE, Research Departement, Nicosia, Cyprus 

Purpose/Objectif: From its establishment in 1998, the BOCOC, a 
not-for-profit organization, has provided non-surgical oncology 
services for up to 80% of the island's newly diagnosed cancer pts in 
the context of site specialization. 
Materials/Methods: A retrospective review of the management of 
pts with NMRC, referred from September 1998 to December 2004 
was performed. 
Results: Fourty surgeons referred 117 pts (73 M, 44 F) to the BOCOC; 
97% were referred postoperatively; their median age was 66 years 
(range 34-81). The median follow-up was 30 months (range 11-79). 
Preoperative pelvic imaging with CT/MRI and CEA estimation was 
available in 23/117 and 22/117 pts, respectively. Surgical treatment 
included: an anterior resection in 62 (53%), an abdominoperineal 
resection in 46 (39%) and a Hartman's procedure in 9 (8%) cases. 
Distribution of surgical stage was: UICC-0 in 2 (2%), UICC-I in 23 
(20%), UICC-II in 51 (44%) and UICC-III in 41 (34%) pts. Involved re- 
section margins were reported in one case, and intra-operative in- 
advertent perforation in another. The median number of reported 
lymph nodes was 9 (range 1-31 ). Adjuvant radio-chemotherapy was 
offered to 64/117 pts; 14/117 received adjuvant radiotherapy and 
4/117 chemotherapy alone. The median interval between surgery 
and the start of chemotherapy was 52 days (range 4-165) and the 
median interval between surgery and the start of radiotherapy was 
110 days (range 32-241). In 51/68 pts, who received chemotherapy, 
a total of 219 courses of bolus 5-fluorouracil plus leucovorin ("MAYO 
regimen") were administered. There were 21/82 treatment interrup- 
tions due to Gr. Ill-IV toxicity or patient refusal; 33 pts received no 
adjuvant treatment (early stage disease or co-morbidities/refusal). 
Three-year disease-free survival (DFS) was 65%: UICC-I 100%, UICC-II 
65%, UICC-II143 % (UICC II vs UICC III p<0.09). Overall 3-year survival 
was 84%: for UICC-I 100%, UICC-I193%, UICC-II158 % (UICC II vs UICC 
III p<0.03). In 30/117 (26%) pts recurrence was recorded during fol- 
low-up. Sites of first recurrence were: pelvis in 7 pts (6%), lung in 
13, liver in 8, para-aortic nodes in 3 and bones in 1 case. In 3/30 pts 
salvage surgery was performed. 
Conclusions: Our survival- and local-control data are consistent 
with those reported in other series from the pre-TME era using adju- 
vant radio-chemotherapy for "high-risk" rectal cancer. In the future, 
efforts will be directed towards individualised management in pts 
with NMRC, in the context of a multidisciplinary approach. 
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CONCURRENT ADMINISTRATION OF URASIL-TEGAFUR AND FO- 
LINIC ACID WITH RADIATION FOR LOCALLY ADVANCED RECTUM 
CANCER:TOLERABILITY AND QUALITY OF LIFE ASSESSMENTS 
B.M. Atasoy I, U. Abacioglu ~, Z. Ozgen 2, F. Dane 3, F.P. Yumuk 3, Z. Akgun I, 
S. Ozden 2, A. Mayadagli 2, N.S. TurhaF, M. Sengoz 4 
1 - MARMARA UNIVERSITY, Radiation Oncology, Istanbul, Turkiye 
2 - KARTAL STATE HOSPITAL, Radiation Oncology, Istanbul, Turkiye 
3 - MARMARA UNIVERSITY, Medical Oncology, Istanbul, Turkiye 
4 - AClBADEM HOSPITAL, Radiation Oncology, Istanbul, Turkiye 
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Purpose/Objectif: The objective of present phase II prospective 
study was to evaluate the feasibility of urasil-tegafur (UFT)/folinic 
acid (FA) as a concomittant chemoradiotherapy (CRT) administra- 
tion for rectal cancer in adjuvant setting. 
Materials/Methods: Between October 2003 and December 2005 
thirty-one (10 female; 21 male) patients were treated. All the pa- 
tients were locally advanced (T2N1-2M0 (2), T3NOMO (12), T3-4N 1 M0 
(9), T3-4N2M0 (7)) and median age was 62 (range, 21-85). Inclusion 
criteria were WHO 0-1, age _> 18, complete tumor resection as low 
anterior resection (LAR) or abdomino-perineal resection (APR), stage 
T3/4 or N+, adequate CBC, liver function tests and signed informed 
consent form. RT was performed in 8 weeks following the surgery 
and the total dose was 50.4 Gy in conventional course (1.8Gy x 28). 
Chemotherapy was consisted of UFT (300 mg/m2/day) and FA (30 
mg/day) during week-days of radiotherapy and continued 4 cycles 
with same dose (D1-28/35days) after CRT. Acute toxicity was as- 
sessed according to CTC 2.0 criteria. QLQ-C30 and QLQ-CR38 were 
done at begining and at the end of CRT. 
Results: Median follow-up for all patients was 12 months (between 
3-27 months). No toxic death occurred. CRT related side effects were 
diarrhea Gr 2 (25 %) and Gr 3 (25 %); emesis Gr 2 (29 %) and Gr 3 
(10 %), dysuria Gr 2 (10 %) and Gr 3 (10 %). All patients completed 
radiotherapy but 21 out of 31 (67 %) continued with U FT/LV until the 
end of concurrent treatment. The full compliance to the adjuvant CT 
part was 63 %. During the adjuvant CT period there were diarrhea 
Gr 3-4 (10 %), emesis Gr 3 (10%) and no Gr 3-4 hematological toxic- 
ity observed during the whole treatment. During the study period 
none of the patients failed locally, 3 patients developed distant 
metastases (2 liver, 1 bone), and 3 patients died (1 with disease, 2 
without). Two-year disease-free and overall survival rates were 84% 
and 91%, respectively. 
Conclusions: The acute and subacute toxicity of CRT with UFT/FA 
is acceptable and seems comparable to infusional 5-FU based com- 
bined modality treatments. The QLQ-C30 and QLQ-CR38 results also 
will be represented during presentation. 
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CONCURRENT CHEMOTHERAPY AND RADIATION THERAPY FOL- 
LOWED BY SURGERY FOR RECTAL CANCER: A MODERATELY HIGH 
PELVIC RADIATION DOSE AND GOOD LOCAL CONTROL 
S.H. Lee% K-C. Lee% J.H. Choi% J.H. Oh2,J.H. Baek% S.H. Park3, D.B. Shin 3 
I - GIL MEDICAL CENTER, GACHON MEDICAL SCHOOL., Department of Radiation 
Oncology, Incheon, Korea 
2 - GIL MEDICAL CENTERr GACHON MEDICAL SCHOOL, Department of Surgery, 
Incheon, Korea 
3 -GIL MEDICAL CENTER, GACHON MEDICAL SCHOOL, Department of Hematol- 
ogy-Oncology, Incheon, Korea 

Purpose/Objectif: To determine the incidence of toxicities, com- 
plete resection rate, sphincter preservation rate, and survival in pa- 
tients treated with concurrent chemotherapy and radiation therapy 
(CCRT) followed by surgery for rectal cancer. 
Materials/Methods: Fifty-seven patients with histologically proven 
adenocarcinoma of the mid to lower rectum were treated with pr- 
eoperative CCRT and curative resection. Median radiation dose to 
pelvis was 5400 cGy (5040~5580 cGy). The concurrent chemother- 
apy was done at the first and fifth week of radiation with bolus in- 
travenous 5-fluorouracil 400 mg/m 2 and Leucovorin 20mg/m 2 for 5 
days each. The surgery was attempted 6~8 weeks after completion 
of preoperative CCRT. Post-operative adjuvant chemotherapy was 
added for 4 cycles. 
Results: The toxicities during CCRT were generally mild and man- 
ageable: grade 1/2 anemia, 3.5%; grade 1/2 leucopenia, 45.6%, 
grade 3 leucopenia, 3.5%; grade 1/2 diarrhea, 22.8%; grade 1/2 
abdominal discomfort, 7%, and perianal skin reaction, 5.3%. There 

were no late complications requiring surgical intervention. Com- 
plete surgical resection rate with negative resection margin was 
98.2% of the patients, and the down-staging rate was 59.7% (34/57). 
The complete pathologic response was found in 3.5% (2/57), and 
in other 2 patients, only some nests of tumor cells were noted in 
the surgical specimen. The sphincter preservation rate for the total 
patients was 77.2% (44/57). Among 30 patients with tumors located 
within 5 cm from anal verge, sphincter preservation was possible in 
60.0% (18/57). With a median follow-up duration of 40 months, the 
overall and disease free survival rates for 3 years were 91.8% and 
79.7%, respectively. Local and distant failure rates were 5.3% and 
21.1 %, respectively. 
Conclusions: Preoperative CCRT demonstrates encouraging rates 
of tumor down staging and facilitates complete resection and 
sphincter saving in distal rectal cancer with acceptable toxicity. Fur- 
ther studies involving this moderately high radiation dose to pelvis 
should be warranted to improve local control. 
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DOES PREOPERATIVE HYPERFRACTIONED RADIOTHERAPY IN- 
CREASE THE RISK OF ANASTOMOTIC LEAKAGE FOLLOWING TOTAL 
MESORECTAL EXCISION FOR RECTAL CANCER? 
R. Matkowski 1, B. Szynglarewicz% I. Wlodarska-Polinska% I. Gisterek% 
M. Rusieckal, J. Szelachowska% J. Forgacz% M. Pudelko% J. KornafeP 
I - WROCLAW MEDICAL UNIVERSITY, Department ofOncology, Wroclaw, Po- 
land 
2 - LOWER SILESIAN ONCOLOGY CENTER, 2 nd Department of Surgical Ontology, 
Wroclaw, Poland 

Purpose/Objectif: Preoperative radiotherapy results in lower local 
recurrence rate and improved survival of patients with stage II and III 
rectal cancer, but its impact on anastomotic leakage risk after ante- 
rior resection with total mesorectal excision remains unclear. 
Materials/Methods: From January 2000 to December 2003 ninety- 
four consecutive patients (age: range 37-88, mean 60.2 ) with stage 
II and Ill rectal cancer were operated on with sphincter-preserving 
total mesorectal excision and studied prospectively. Double-stapled 
end to end anastomoses were done in all cases. Forty-nine patients 
underwent neoadjuvant short-course 25 Gy radiation in 5 x 5 Gy 
schedule followed by surgery within one week and postoperative 
chemotherapy with 5-fluorouracil 325 mg/m 2 and folinic acid 20 
mg/m 2 (six cycles, bolus i.v.). Forty-five patients received adjuvant 
radiochemotherapy: 25 x 1.8 Gy + 5.4 Gy boost irradiation com- 
bined with chemotherapy (as above). The study end point was the 
rate of symptomatic anastomotic leak. Associations between leak- 
age incidence and radiation schedule, clinical parameters (gender, 
age, stage, tumor site), surgical protective procedures (pelvic drain- 
age, defunctioning stoma, omental wrapping) were evaluated in 
uni- and multivariate analysis. 
Results: Anastomotic leakage was noticed more frequently after pr- 
eoperative radiation (12 vs 9%) but without statistical significance. 
The leakage rate was higher in females (11 vs 10%), patients older 
than 60 years (12 vs 9%) and cancers in stage III (11 vs 10%) but also 
with the lack of significance. Among clinical features only tumor site 
below 7 cm from the anal verge influenced an enhanced leak inci- 
dence with statistical importance (18 vs 5%). Defunctioning stoma 
significantly protected patients from symptomatic dehiscence of 
anastomosis (3 vs 25%). Neither pelvic drainage (10 vs 11%) nor 
omentoplasty (10 vs 12%) was effective for reduction of leakage 
rate. In multivariate analysis the only important factor enhancing 
the risk of leakage was the lack of proximal diversion. 
Conclusions: Preoperative hyperfractioned radiotherapy does not 
significantly increase the risk of symptomatic anastomotic leakage 
following total mesorectal excision.The most important clinical fac- 
tor influencing the leakage rate is the level of primary tumor. Proxi- 
mal diversion with temporary stoma remains the most effective sur- 
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gical method for anastomosis protection. 
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DOWNSTAGING, SPHINCTER PRESERVATION AND TUMOUR RE- 
GRESSION GRADING IN PATIENTS WITH RECTAL CANCER TREATED 
WITH PREOPERATIVE RADIOCHEMOTHERAPY-FIRST RESULTS OF 
INTERDISCIPLINARY TREATMENT IN WlESBADENY 
G. Lochhas ~, A. Fisseler-Eckhofff, M. Hour ~, D. Lorenz 4, K.H. Link s, F.J. 
Prott 1 
1 - RNS, DepartmentofRadiotherapy, Wiesbaden, Germany 
2 - HSK, Institute of Pathology and Cytology, Wiesbaden, Germany 
3 - ST.-JOSEFS-HOsPrrAL, Department of Coloproctology, Wiesbaden, Ger- 
many 
4 - HSK, Department of Surgery, Wiesbaden, Germany 
5 - ASKLEPIOS PAULINEN KLIHIK, Department of Surgery, Wiesbaden, Ger- 
many 

Purpose/Objectif: Retrospective analysis of tumour downstaging, 
sphincter preservation and tumour regression grading (TRG) after 
preoperative simultaneous radiochemotherapy in patients with rec- 
tal cancer. 
Materials/Methods: From 2000 to March 2005 preoperative ra- 
diochemotherapy was performed on 50 patients with UICC-stage II 
(n=l 3), III (n=32) and IV (n=5) rectal carcinoma. Pretreatment stages 
were determined as T3 in 39 and T4 in 10 patients using endorec- 
tal ultrasound and magnetic resonance imaging. One patient with 
a regional lymphonodal recurrence was treated. The pelvis was ir- 
radiated with daily fractions of 1.8 Gy, 5 times a week to a total dose 
of 50.4 Gy. Chemotherapy was performed on day 1-5 and 29-33 of 
radiotherapy with continuous infusion of 5-fluorouracil (5-FU) (1000 
mg/m2/d). TRG following radiochemotherapy was determined by 
the amount of viable tumour versus the amount of fibrosis, ranging 
from no evidence of any treatment effect (grade 0) to a complete 
response with no viable tumour identified (grade 4).The five point 
TRG was categorized as poor regression (TRG 0+1 ), intermediate re- 
gression (TRG 2+3), and complete regression (TRG 4). 
Results: All 50 patients with a median age of 61.5 years (range 32- 
84) completed therapy, assessment of TRG was available in 46 pa- 
tients. Downstaging of at least one T-category was found in 23/49 
patients (46.9%) (p=0.O001, Wilcoxon-test). A complete pathological 
regression was found in 5 patients (10.9%), intermediate regression 
in 36 Patients (78.2%), and poor regression in 5 patients (10.9%). A 
R0-resection was achieved in 45 patients (90%). Sphincter preserva- 
tion was achieved in 41.6% of patients with tumours located at or 
below 6 cm from the anal verge. 
Conclusions: Downstaging, sphincter preservation rate in tumours 
of the distal rectum and distribution of TRG are comparable to re- 
sults of other studys. This schedule is feasible and highly effective in 
the treatment of patients with rectal cancer. 
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EFFECTIVENES ANDTOXlCITY OF PERIOPERATIVE RADIATION THE- 
RAPY IN RECTAL CANCER: REPORT ON 123 CONSECUTIVE CASES 
OF A SINGLE INSTITUTION EXPERIENCE. 
L. De Cicco ~ , A: Argenone ~ , N. Ciscognetti ~, R. Solla ~, A. Farella ~ , M. Ga- 
etano~,G. Punzo 2, L. Cella2,G.Totaro~,F. Di Stazio~,R. Liuzzi2, R. Pacelli 2, 
M. Salvatore ~ 
I - UNIVERSITY OF NEAPLES '"FEDERICO II", Dipartment of Diagnostic Imaging 
and Radiation Ontology, Neaples, Italy 
2 - INSTITUTE OE BIOSTRUCTURE AND BIOIMAGING - C.N.R., Dipartment of Diag- 
nostic Imaging and Radiation Ontology, Neaples, Italy 

Purpose/Objectif- Radiotherapy increases local control of surgical 
treatment for stage I1-111 rectal cancer. In this retrospective study we 

evaluated local control (LC), disease free survival (DFS), and toxicity 
in patients having stage I1-111 rectal cancer treated by either preop- 
erative (NRT) or postoperative (ART) regimens. 
Materials/Methods: One hundred and twenty-three consecutive 
patients with histologically established rectal cancer were treated 
at the Radiation Oncology Department of the University "Federico 
I1" of Naples between April 1999 and January 2006 (53 patients were 
treated with NRT and 70 with ART). One hundred and fifteen pa- 
tients (93%) were also treated with antiblastic chemotherapy. Me- 
dian age at diagnosis was 64 years (range 36-86). Fourty-five (36.6%) 
patients were female and 78 (63.4%) male. Radiotherapy was admin- 
istered by a three field technique with 25 daily fraction of 1.8 Gy over 
5 weeks for a total dose of 45 Gy. 
Results: At a median follow up of 18 (range 2-76) months 7 patients 
relapsed locally, 2 locally and at distance, and 13 relapsed distantly. 
LC and DFS resulted respectively 93% (90% for ART and 96% for N RT) 
and 82% (83% for ART and 81% for NRT). According to RTOG toxicity 
score, in the course of treatment; 40 patients (32.5%) experienced 
G1,44 (35.8%) G2, 2 (1.6%) G3 and 1 (0.8%) G4 gastrointestinal (GI) 
toxicity. Late GI toxicity of grade 3 was registered in two patients 
(1.6%), while 3 (2.4%) and 28 (22.8%) were affected by respectively 
G2 and G1 toxicity. 
Conclusions: The data of our retrospective study, although the fol- 
low up is still short, suggest that a multidisciplinary approach can 
cure most part of patients affected by stage I1-111 rectal cancer with- 
out unacceptable risk of toxicity. 
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EXPRESSION OF TUMOR INFILTRATING T LYMPHOCYTES, EGFR, 
VEGF AND P53 IN RECTAL CARCINOMA TREATED BY ADJUVANT 
POSTOPERATIVE RADIOCHEMOTHERAPY 
J. Dvorak I , P. Vesely I , M. Tomsova 2, B. Melichar ~ , J. Petera ~ , V. Tycova 2, 
M. Nova 2, 
1 - CHARLES UNIVERSITY MEDICAL SCHOOL AND FACULTY HOSPITAL, Oncologyand 
Radiotherapy, Hradec Kralove, Czech Republic 
2 - CHARLES UNIVERSITY MEDICAL SCHOOL AND FACULTY HOSPITAL, Pathology, 
Hradec Kralove, Czech Republic 

Purpose/Objectif: 
To evaluate retrospectively the expression of tumor infiltrating T 
lymphocytes (TIL), EGFR, VEGF and oncoprotein p53 in rectal carci- 
noma treated by adjuvant postoperative radiochemotherapy (RCT). 
Materials/Methods: 
Between March 2000 to May 2004, 40 patients (pts), 28 males and 12 
females, median age 64 (36-78) years, with rectal adenocarcinoma 
were treated. All pts had histology of adenocarcinoma : 2 pts grade 
1, 23 pts grade 2 and 15 grade 3. Pathologic TNM stage was as fol- 
lows: 27 (67.5%) pts stage II and 13 (32.5%) pts stage III. Anatomic 
sublocalization were as follows: 10 (25%) pts low rectum (0-5 cm), 
15 (37.5%) pts middle rectum (5-10 cm) and 15 (37.5%) pts upper 
rectum (upper than 10 cm). Adjuvant postoperative RCT follows af- 
ter R0 resection in 32 pts, R1 resection in 3 pts and R2 resection in 5 
pts. RCT consisted of external beam radiotherapy 45 - 50.4 Gy in 25 

- 28 fractions, 1.8 Gy daily, with concomitant 5-fluorouracil 200 mg/ 
m 2/day in continuous infusion. In all pts were immunohistochemi- 
cally investigasted TIL, EGFR, VEGF and p53. The number of CD3 
positive TIL in tumor tissue was evaluated quantitatively (number of 
lymphocytes in 1 mm 2 of tumor) and the expression of EGFR, VEGF 
and p53 semiquantitatively. 
Results: Median of pretreatment level of hemoglobin was 131 (43- 
167) g/I, leucocytes 9.2 (3.88-24.3) 109/I, thrombocytes 242 (151-405) 
109/I and CEA 4.22 (0.17-916.19) mg/I. Median of nadir during RCT 
was as follows: hemoglobin level 126 (87-159) g/I, leucocytes 4.6 
(1.6-14.19) 109/I and thrombocytes 185 (136-278) 109/I. At the date 
of evaluation (April 15th, 2006) 29 pts were alive. Twelve pts had re- 
currence: 5 local recurrence, 6 distant metastases and 1 pt synchro- 
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nous local recurrence and distant metastases. Median number of TIL 
in 1 mm 2 was 722, mean 842, range (188-2000). Median percentage 
of tumor cells membraneous and cytoplasmic EGFR positive was 
22.5%, mean 37%, range (0-97%), median grade of membraneous 
positivity of EGFR was 2.5, mean 2, range (0-3), median percentage 
of tumour cells membraneous EGFR positive was 5%, mean 17%, 
(range 0-80%), median percentage of tumor cells cytoplasmic EGFR 
positive was 27.5%, mean 32%, (range 0-90%), median percentage 
of VEGF expression was 95%, mean 72%, range (0-100%), median 
percentage ofpS3 was 75%, mean 53%, range (0-100%). 
Conclusions: The results of this pilot study demonstrates the ex- 
pression ofTIL, EGFR, VEGF and pS3 in rectal carcinoma treated by 
adjuvant postoperative radiochemotherapy. 
Acknowledgement: Supported by the research project MZO 
00179906 and the Terry Fox Foundation. 
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Purpose/Objectif: To estimate the alpha/beta ratio for rectal cancer 
based on the outcome of three fractionation schedules of preopera- 
tive radiotherapy. 
Materials/Methods: Between 1998 and 2002 166 patients with lo- 
cally advanced operable, rectal cancer were treated in Gliwice with 
preoperative radiotherapy. Three fractionation schemes were used : 
51 patients were treated with 25 Gy in S Gy per fraction (group A), 
45 received 30 Gy in 3.0 Gy per fraction, and 70 were treated with 
accelerated hyperfractionation 42 Gy, 1,5 Gy per fraction, twice a 
day with an inter-fraction interval of 8 hours. The groups were com- 
parable with respect to tumor stage, surgical treatment, follow-up, 
age and sex. Surgery was performed shortly after radiotherapy with 
a median interval of 6, 10 and 4 days in groups A,B,C respectively. 
The actuarial data on Ioco-regional tumor control were analyzed us- 
ing Cox model in which the total radiation dose and the quotient of 
total dose and dose per fraction were considered as independent 
variables. Crude data were analyzed using linear-quadratic model. 
Results: The actuarial S-year tumor control rates in groups A,B,C 
were 83%, 70%, and 97% respectively. Cox model provided alpha 
estimate of 0,276 (std. error 0.103), and beta estimate of 0,059 (std. 
error 0.026), which resulted in alpha/beta ratio of 4.7 Gy with 95% 
confidence limits -0,7 and 10,1 Gy. The alpha and beta estimates 
were statistically sig nificant (p=0,007 and p=0,024 respectively). The 
crude rate of recurrences were: A- 7/51 (13.7%), B- 11/45 (24,4%), C 
- 3/70 (4,3%), which provides similar alpha/beta estimates to those 
obtained using Cox model. In all three schemes the overall treat- 
ment time was short (medians of 6, 14 and 20 days respectively) 
which limits rationales for incorporating time effect into the model. 
If, however, time was incorporated (assuming no lag period for tu- 
mor repopulation) the alpha/beta ratio was 8,2 Gy, while the dose 
increment required to compensate for repopulation was 0,11 Gy/ 
day. In such case the estimate of beta was, however, not significant 
due to strong correlation between the dose per fraction and the 
overall treatment time. 
Conclusions: While due to the retrospective character of the study, 
non-randomized selection of fractionation and uncontrolled quality 
of surgery the present results can be regarded as hypothesis gen- 
erating only, the control rates obtained in the pelvis are consistent 
with moderately low alpha/beta ratio for rectal cancer. 
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Purpose/Objectif: Resectability, down-staging and acute adverse 
events (AEs) were evaluated in locally/regionally advanced rectal 
cancer patients receiving neoadjuvant RCT. 
Materials/Methods: Forty-two consecutive pts with a median age 
of 66 years (range: 50-83) were treated for T3-4/N 1-2 M0 (stage II: 20 
pts, stage II1:22 pts) rectal adenocc, with neoadjuvant RCT between 
January and December 2005. The clinical stage was determined by 
CT (42), transrectal US (16) and MRI (4). For 3D radiotherapy plan- 
ning, spiral CT-scans were taken with the belly board in the prone 
position, with 10-mm increments between the top of the L3 verte- 
bral body and the upper-middle third plane of the femur. The plan- 
ning target volume (PTV) encompassed the macroscopic tumor 
with 3-S-cm margins in the cranio-caudal and a 3-cm margin in 
the lateral directions; perirectal, presacral and internal ilacal lymph 
nodes, and a portion of the sacrum were included.The 3 or4, 18 MV 
field plans were carried out with a 1.8-Gy daily dose, using a linear 
accelerator. During RCT, a 500 mg/m 25-fluorouracil continuous infu- 
sion and a 30 mg/m 2 folinic acid bolus on days I-5 of weeks I and S 
of radiotherapy were applied. Four weeks after RCT completion, the 
pts were restaged by CT according to the RECIST criteria. Curative 
resection was performed 6-9 weeks following RCT. The pathologic 
down-staging was evaluated by the pT or pN definition and the S- 
score tumor regression grade (TRG) of Mandard. AEs were recorded 
with CTCAE v3.0. 
Results: The mean 1516 cm 3 (range: 1118-2187 cm 3) PTV was irradi- 
ated with a mean total dose of 45.2 Gy (range: 36-48.5 Gy). Forty pts 
received 2 cycles and 2 pts I cycle of chemotherapy. Acute grade 4 
AE was not observed during RCT, whereas one patient experienced 
a grade 4 small bowel injury, detected during surgery. Grade 3 gas- 
trointestinal and hematological toxicity were found in S (I 2%) and 4 
(9.5 %) pts, respectively. Following RCT, clinical restaging revealed I 
(2.5 %) complete remission (CR), 24 (57%) partial remission, 11 (26%) 
stable disease and 4 (9.5%) progressive disease (2 pts were not eval- 
uated). Curative resection was performed in 32 (76%) cases. Surgery 
was not initiated in the remaining cases due to disease progression 
(2), a decline in performance state (3), pt refusal (3) or a loss to fol- 
low-up (2). The surgical intervention was low anterior (24 pts, 57%) 
or abdomino-perineal (8 pts, 19%) resection, with an R0 rate of 88% 
(28 pts). Pathology revealed CR in 2 pts (4.7%, including the patient 
with clinical CR), and down-staging in 14 cases (33%) for T and 11 
cases (26%) for N categories. The numbers of TRG I, 2, 3, 4 and 5 
cases were 3 (7%), 12 (28%), I 0 (23%), 7 (I 6%) and 0, respectively. 
Conclusions: Neoadjuvant RCT in locally/regionally advanced rectal 
cancer is a standard treatment option that results in a high curative 
and R0 resection rate, and a low incidence of acute AEs. 
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PREOPERATIVE CHEMORADIATION USING ORAL CAPECITABINE IN 
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Purpose/Objectif: Capecitabine is an oral 5-FU pro-drug (fluoropy- 
rimidine carbamate), which was rationally designed to affect as a 
tumor activated and tumor selective chemotherapy. We attempted 
to evaluate the efficacy and toxicity of preoperative chemoradiation 
(CRT) using capecitabine in locally advanced rectal cancer. 
Materials/Methods 
Between September 2004 and January 2006, 22 patients (12 male, 10 
female) with locally advanced rectal cancer (cT2-T4 NO-N2) received 
neoadjuvant CRT with a total irradiation dose of 50.4 Gy with 1.8 Gy 
daily dose in approximately 5.5 weeks (45 Gy delivered to the pelvis 
followed by a 5.4 Gy boost to the primary tumor). Capecitabine was 
administered concurrently with radiotherapy, 825mg/m2/day, and 7 
days/week. Surgery was performed 5-6 weeks after chemoradiation. 
Pretreatment stage was determined both with Computed Tomogra- 
phy (CT) and Endorectal Ultrasound (ERUS) according to the RECIST 
criteria. 
Results:Two patients were excluded from the study. Primary tumor 
downstaging and node downstaging occurred in 12/20 (60%) and 
10/14 (71%) respectively. Pathological complete response occurred 
in 3/20 (15%). All of the patients, except for the two who were ex- 
cluded from the study, treated with surgery after CRT, 16/20 (80%) 
achieved sphincter preservation. No Grade 3 or 4 toxicity developed. 
Most significant toxicities were as follows: nausea 13 (65%), anemia 
5 (25%), diarrhea 5 (25%), leukopenia 4 (20%). 
Conclusions: The concurrent preoperative combination of radio- 
therapy and capecitabine is a well-tolerated treatment with a con- 
siderable downstaging effect on the tumor. This fact can increase 
the possibility of sphincter preservation for LARC. 
These findings encouraged us to proceed to clinical trials in collabo- 
ration with the University of Athens Medical School, Greece. Further 
research will include factors that affect the therapeutic response of 
the treatment. These enzyme factors are Thymidine Phosphorylase 
(TP),Thymidylate synthase (TS), Dihydropyrimidine Dehydrogenase 
(DPD) and Tumor Necrosis Factor-a (TNF-a) which, consist of the 
"enzymatic profile" of each patient. This profile is probably critical 
for the therapeutic response, tumor resistance and toxicity o[ the 
therapy. Our clinical trial is on going. 
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Purpose/Objectif: To report the outcome of preoperative radiother- 
apy (RT) combined with oral tegafur-uracil (UFUR) plus leucovorin 
(LV) and surgery for rectal cancer. 
Materials/Methods: Sixty-eight patients with rectal adenocarci- 
noma (MRI staged T2-4NO-2) without distant metastases received 

pelvic RT of4S Gy in 20 fractions over 28 days. Concurrent chemo- 
therapy consisted of UFUR (200 mg/m2/day) and LV (45 mg/day) on 
days I to 28. UFUR (250 mg/m2/day) and LV were continued on days 
36 to 63. Surgery was performed on day 70. Patients were followed 
up regularly to evaluate tumor control. 
Results: After concurrent chemoradiotherapy (CCRT), 47 patients 
received LAR, 18 received APR and 3 transanal excision.T-downstag- 
ing occurred in 38 (56 %), pathological complete response in 19 (26 
%), and sphincter preservation was achieved in 28 of 41 (68 %) with 
lower-seated tumors. With a median follow-up time of 32 months, 
locoregional failure developed in 6 (9 %), and distant metastases oc- 
curred in 11 (16 %).The 5-year overall survival was 81% and disease- 
free survival 68 %. Lower pathological T (p=O.02) or N stage (p=O.01), 
higher T-downstage score (pathology minus MRI stages, p=O.03) are 
associated with fewer recurrences. 
Conclusions: Oral UFUR + LV administered with pre-operative RT 
are effective in tumor downstaging, pathological complete re- 
sponse and sphincter preservation. Good response to CCRT predicts 
durable tumor control. 

576 poster 

PREOPERATIVE MULTIMODALITYTHERAPY FOR LOCALLY ADVAN- 
CED RECTAL CANCER IN PAKISTAN 
A. Jamshed1,AA. Shah%A. YousaP, A. Saeed%A. Rafay%Y. KhanS, N. ud 
Din s , 
1 - SHAUKAT KHANUM MEMORIAL CANCER HOSPITAL AND RESEARCH CENTRE, Radia- 
tion Oncology, Lahore, Pakistan 
2 - SHAUKAT KHANUM MEMORIAL CANCER HOSPITAL AND RESEARCH CENTRE, Sur- 
gery, Lahore, Pakistan 
3 - SNAUKAT KHANUM MEMORIAL CANCER HOSPITAL AND RESEARCH CENTRE, Gastro- 
enterology, Lahore, Pakistan 
4 - SHAUKAT KNANUM MEMORIAL CANCER HOSPITAL AND RESEARCH CENTRE, Pathol- 
ogy, Lahore, Pakistan 
5 - SHAUKAT KHANUM MEMORIAL CANCER HOSPITAL AND RESEARCH CENTRE, Radiol- 
ogy, Lahore, Pakistan 

Purpose/Objectif: In contrast to West the incidence of colorectal 
cancer in Asia is low. The efficacy of preoperative chemoradiation 
(CRT) in reducing local recurrence in rectal cancer has been dem- 
onstrated in randomized trials. The data on preoperative CRT in 
Asian population is limited. The present retrospective analysis was 
performed to document the effect of preoperative CRT and recur- 
rence among patients with locally advanced rectal cancer treated in 
Shaukat Khanum Memorial Cancer Hospital Lahore 
Materials/Methods: 53 medical records of rectal cancer patients 
treated between January 2001 and December 2005 at our institu- 
tion were retrospectively analyzed. Mean age was 40 years (range 
20 - 71 ). Male: Female ratio was 1.9:1 They were all in good clinical 
condition (ECOG 0 -1). Pre treatment stage as assessed on MRI pel- 
vis: cT2N+ 4%, cT3 83%, cT4 13%. The site of tumor within rectum 
was upper 15%, middle 21% and lower 64%.Tumor size was < 5 cm 
in 32% and > 5 cm in 68%. Pelvic radiation therapy was adminis- 
tered with multiple fields on megavoltage equipment as 1.8 Gy/day, 
5 days/week, up to a dose of 50.4Gy. 5FU based chemotherapy was 
given as bolus IV injection during week 1 and 5 of radiation treat- 
ment. Total mesorectal excision was planned 6 - 8 weeks after com- 
pletion of CRT. Pathological complete response (pCR) was defined 
as either no evidence of viable malignant cells in specimen or scat- 
tered isolated malignant cells without gross residual disease. 
Results: 79% patients underwent abdominoperineal and 27% had 
low anterior mesorectal resection. Circumferential margins were 
negative in 55% (RO), positive 19% (R1) and unknown in 26% of the 
patients. Post treatment tumor stages were ypT1-2NO in 24%, T3NO 
in 22%, T1-2 N+ in 6%, T3N+ in 42% and unknown in 6% of cases. A 
pCR was evident in 18% (complete response 6%, microscopic foci 
12%), pathological tumor regression > 50% regression occurred in 
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51% and < 50 regression or no response in 38%.To date 28% have 
recurred; isolated pelvic recurrence 8% and distant metastases 20%. 
The median overall survival was 3.17 years (95% CI: 2.74 - 3.60) with 
a 50% 5 year survival. The median disease free survival was 3.43 
years (95% CI (1.67 - 5.18) with a 40% 5 year survival. 
Conclusions: Pathological response to preoperative 5FU based CRT 
and survival following total mesorectal excision in our population is 
similar to other reported series. 
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Purpose/Objectif: A prospective study was undertaken to evaluate 
the improvement in rectal cancer radiation treatment achieved with 
the implementation of target delineation for conformal radiother- 
apy replacing conventional technique using standard radiological 
anatomy for target volume definition. 
Materials/Methods: In 10 patients receiving preoperative pelvic 
irradiation because of rectal cancer a three field technique was 
designed by a 3-D planning system (XIO, CMS). Two plans were 
simulated for each patient, one with the fields designed in con- 
ventional way based on radiological anatomy (Martenson JA et al. 
in Treatment planning in Radiation Oncology. Baltimore, Williams 
and Wilkins, 1998), and the other with the fields designed on the 
basis of a delineated PTV (1 cm + CTV according to Gunderson et 
al., Clinical Target volumes in conformal and intensity modulated 
radiation therapy. Springer -Verlag, 2004). A total dose of 45 Gy in 
25 daily fractions of 1.8 Gy in five weeks was planned. Dose-volume 
histograms (DVH) of PTV, small bowel and urinary bladder were ana- 
lyzed to compare plans. The normal tissue complication probability 
(NTCP) was determined by the radiobiological model of Lyman and 
Kutcher using the tolerance data of Emami. 
Results: NTCP for small bowel (conventional 0.4% vs. conformal 
0.6%) and urinary bladder (conventional 0.0% vs. conformal 0.0%) 
resulted not statistically different while the PTV coverage resulted 
significantly lower with conventional treatment relatively to confor- 
mal (95% isodose covering respectively 91% vs. 100% of the volume, 
p < 0.0S). 
Conclusions: 3D-conformal treatment plan for preoperative radio- 
therapy for rectal cancer allows a better target coverage without sig- 
nificantly affect small bowel and urinary bladder NTCR In our study 
the conventional treatment planning technique resulted in a not 
adequate coverage of PTV in rectal cancer treatment. 
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Purpose/Objectif: Neoadjuvant radiochemotherapy produce 
downstaging increasing resectability and the number of an sphinc- 
ter sparing procedure, improving local control. To assess downstag- 

ing, types of surgery, complications, acute and late toxicity, local 
control and survival of preoperative radiotherapy + chemotherapy 
in patients with rectal cancer. 
Materials/Methods: From January -00 to December-05, 154 pa- 
tients, (100 men and 54 women), with a mean age of 66,2 +9,5 
years, and diagnosed of rectal adenocarcinoma received preopera- 
tive radiotherapy + chemotherapy. Histologic diagnoses was made 
according to a endoscopy and biopsy, and showed in all cases Ad- 
enocarcinoma. Mean distance from the anal verge was: 6,8 +3,3 
cm. Staging confirmation was made according to a CT scan or an 
endorectal ultrasound. Tumours were classificated according to the 
TNM classification : 59 T3 NO, 4 T4 NO, 6 T2 N1, 78 T3 N1, and 7 T4 
N1. Radiotherapy was delivered using high energy photons from a 
linear accelerator of 6 MV in 114 cases, and with 18 MV in 40 pa- 
tients. Mostly, patients were treated in a prone position with a three 
field technique in 126 cases, and a four field technique in 28. Only 7 
patients did not receive concomitant chemotherapy. After 1,3 _+ 1,1 
month, surgery was performed. 
Results • Acute toxicity was mild in most patients.There were only 13 
local relapses and 26 metastases .Types of surgical procedure were 
anterior resection in 106 patients (68,8%), and an abdominoperineal 
resection in 48 patients (31,2%). In 138 the specimen found no re- 
sidual disease, 4 microscopic residual and 12 macroscopic residual 
disease. From the 28 patients with tumours localized < 5 cm from 
anal verge; five of them (17,9%) had an anterior resection. Histo- 
logic specimen showed: 23 complete remission, (15%) 78 partial 
response, 41 estabilizations and 12 progressions. 
Most of the patients did not present any kind of toxicity post sur- 
gery. There were 43 patients with wound dehiscence or infection. 
There were 17 reinterventions. The median of the hospitalization 
days were 10 (9-15). Overall and specific survival at 3 years were: 
70,2 + 9,3 %, and 77,5 + 8,9 % respectively. The local and distance 
disease free survival at 3 years was 89,2+ 5,7% and 75,6 + 8,7 96 and 
the disease free survival at 3 years was 73,7 +8,9%. 
Conclusions, Preoperative radiotherapy + chemotherapy, increases 
local control, produce mild toxicity, important downstaging, increas- 
ing the safety of an sphincter saving procedure. 
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PurposelObjectif: Definitive radiotherapy is uncommonly used in 
the management of rectal cancer. The purpose of this retrospective 
study was to assess preliminary results of this treatment in patients 
with rectal cancer who refused or were unfit for surgery or had un- 
resectable lesions. 
Materials/Methods: Between 2000 and 2005, 25 patients (9 with 
primary tumour and 16 with pelvic recurrence after surgery) under- 
went radical external beam radiotherapy (22 had 3D treatment plan- 
ning).The maximal tumour dimension ranged from 2 to/0 cm, me- 
dian 5 cm; in 8 patients on rectal examination the tumour was fixed. 
The total dose varied from 55 to 68 Gy, median 64 Gy; 1.8-2.5 Gy per 
fraction. In 9 patients irradiation was combined with 5-fluorouracyl 
and Leucovorin. The follow-up for living patients ranged from 2 to 
67 months, median 19 months. One patient was lost to follow-up. 
Results: Local control, defined as lack of tumour progression, was 
observed in 13 (52%) patients. Distant metastases were detected in 
5 patients. Nine patients were alive and free of cancer from 2 to 47 
months after treatment, median 14 months. In these patients the 
maximal tumour dimension ranged from 2 to/0 cm, median 4.7 cm; 
in 3 patients the tumour was fixed on rectal examination. Two-year 
disease-free survival was 46% (95% C124% - 68% ). Severe late toxic- 



- $240 - 

Posters 

ity occurred in 1 patient. 
Conclusions: Our preliminary results suggest that radical radiother- 
apy for primary or recurrent rectal cancer provides an opportunity 
for cure. 
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Purpose/Objectif: Females with non-resectable rectal carcinoma 
have a dismal prognosis. In tumors infiltrating adjacent organs re- 
sectability, sphincter preservation and adequate local control are 
difficult to achieve but multimodal management may result in im- 
proved long-term patients survival. 
Materials/Methods: From January 1997 to December 2003 thirty- 
two female patients with histologically confirmed rectal cancer 
with involvement of internal reproductive organs were treated by 
combined radiation, chemotherapy and extended sphincter-sav- 
ing surgery. Eleven women underwent palliative resection, twenty- 
one multivisceral excision with curative intent. In curatively treated 
group in eighteen females anterior resection of the rectum with 
hysterectomy and bilateral salpingo-oophorectomy was performed. 
In three women additional excision of posterior vaginal wall had to 
be made. Surgical resection was combined with 50.4 Gy irradiation 
(25 x 1.8 Gy + 5.4 Gy boost) and six five-days cycles of chemotherapy 
(bolus i.v.) with 5-fluorouracil (325 mg/m 2) and folinic acid (20 mg/ 
m2). 

Results: The RO resectability rate was 65%. Following curative re- 
section two-year recurrence-free survival rate was 53%. Neither pa- 
tient's age, intraoperative blood loss nor tumor differentiation was 
significantly related to prognosis. Factors significantly influencing 
poor survival were: radial margin < 2 mm (P=0.011), distal margin 
< 1 cm (P=0.014) and lymph nodes metastases (P=0.026). Eight of 
ten females with distal margin 3 1 cm, ten of fourteen women with 
radial margin 3 2 mm and six of seven lymph node-negative patients 
survived two years without any evidence of recurrent disease. 
Conclusions: Multimodal treatment results in prolonged survival 
for females in whom curative resection can be achieved despi.te the 
malignant infiltration of adjacent internal genitalia. The ability to 
obtain adequate radial and distal resection margins is the strong- 
est predictor of enhanced recurrence-free survival. The presence 
of lymph node metastases remains a significant indicator of poor 
prognosis. 
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OF TREATMENT AND PATTERN OF FAILURE 
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Purpose/Objectif: Radiotherapy (RT) has been the standard treat- 
ment of anal canal cancer for many years. But, there are still many 
open questions such as optimal radiation technique, boost dose 
and how to boost or best chemotherapy concomitant regimen. The 
aim of our study was to evaluate the efficacy and toxicity of radical 
RT in the treatment of anal canal cancer. 

Materials/Method: In the Institute for Oncology and Radiology of 
Serbia from February 1995 to September 2005, 52 pts with squamos 
cell cancer of the anal canal were included in prospective non-rand- 
omized clinical study. Mean age of pts was 57, 7 years (range 28- 82 
years) with male: female ratio 8: 44. According toTNM classification, 
stage distribution was as follows:T2- 16 pts (30, 8%),T3- 25 pts (48, 
1%) and T4- 11 pts (21, 1%). Inguinal positive lymph nodes were re- 
vealed in 14 pts (26, 9%). All patients received initially external beam 
RT on Linear electronic accelerators (10- 18MeV) by two widened 
pelvico-ingvinal parallel opposed fields and dose ranged from 40- 
50 Gy, followed usually after a 2- weeks gap in some pts or in conti- 
nuity, by local external beam or brachytherapy boost (intraluminal 
or interstitial). The total tumor dose ranged from 55-75 Gy. 
Results: Acute complications were noticed in 37pts (71, 1%). The 
most frequent complications were moist skin perineal desquama- 
tion in 26pts (50%). On the first follow up (2 months after the RT) 32 
pts or 61,5% were in complete remission (CR), 19 pts in partial remis- 
sion (36, 5%), while in one pts (1, 9%) Iocoregional progression (PD) 
was registered. On the second follow up (4 months after RT) 12 pts 
moved from PR in CR group i.e. CR was registered in 44 pts (84, 6%). 
With a mean follow up time of 41, 7 months (range 6- 112 months) 
43 pts (82, 7%) were disease free, while local or distant progression 
was diagnosed in 9 pts (17, 3%). Local disease control was achieved 
in 45 pts (85, 1%). The 5- year overall survival was 69, 3% and disease 
free survival was 81,8%. Late sequelaes, which were of low grade (1 
and 2), were registered in 25 pts (48, 1%). 
Conclusions: A good local control of the disease can be achieved by 
a radical RT with an acceptable rate of acute and late sequelaes. For 
more precise quantification we need more investigations in order to 
optimize different irradiation techniques and boost dose, possible 
benefits and complications with or without chemotherapy. 
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RALTITREXED AND RADIOTHERAPY AS ADJUVANT TREATMENT 
FOR STAGE I1-111 RECTAL CANCER: A PHASE II STUDY. 
L. Draghini ~, M. Lupattelli ~, R. Bellavita ~, E. Maranzano 2, S. BeneventP, 
MS. D'Ambrosio ~ , F. Trippa 2, C. Aristei ~ , 
1 - UNIVERSITY HOSPITAL MONTELUCE, Radiation Oncology, Perugia, Italy 
2 - OSPEDALE SANTA MARIA, Radiation Oncology, Temi, Italy 
3 - UNIVERSITY HOSPITAL MONTELUCE, Medical Physics, Perugia, Italy 

Purpose/Objectif: Adjuvant 5-FU plus radiotherapy (RT) represents 
the standard treatment for radically resected rectal cancer at high 
risk for relapse according to the NIH Consensus Conference. This 
regimen was associated to severe treatment-related toxicity and a 
suboptimal patient compliance with this regimen. Raltitrexed is a 
specific thymidylate synthase inhibitor with a convenient adminis- 
tration schedule, acceptable toxicity and radiosensitizing proper- 
ties. The aim of this study was to evaluate the overall and disease- 
free survival in rectal cancer patients (pts) treated with raltitrexed 
and RT. 
Materials/Methods: From September 2000 to June 2004, 50 pa- 
tients with radically resected stage I1-111 rectal adenocarcinoma were 
treated. Forty-seven pts were evaluable for survival. Patient charac- 
teristics. Gender: M/F 26/21; median age 63 (range 38-75); site of 
disease: upper 23, middle 14, lower rectum 10 pts; type of surgery: 
anterior resection 43, abdominoperineal resection (APR) 4 pts; stage 
II 27, stage III 20 pts. Within 60 days from surgery, each patient un- 
derwent adjuvant treatment. RT was ad ministered to the pelvis (plus 
perineum after APR) with photon beam energy 3 5 MV, 3-4 fields 
technique, 45 Gy/25 fractions/5 weeks plus a boost delivered to the 
site of resected disease with 3-4 fields, 9 Gy/5 fractions/1 week to a 
total dose of 54 Gy.The boost dose was administered after complete 
exclusion of the small bowel from the treatment volumes; if this was 
not possible a total dose of 50.4 Gy was given. Raltitrexed was ad- 
ministered intravenously at a dose of 3 mg/m 2 as a bolus injection 
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on days I and 22 of RT one hour before treatment, for a total of two 
cycles. Each patient underwent weekly clinical evaluation and labo- 
ratory tests. Toxicity was assessed by the WHO scale. 
Results: After a median follow-up of 42 months (range, 13-70), local 
relapse was reported in 3/47 (6%) and distant metastases in 11/47 
pts (23%). The principal sites of distant metastases were liver and 
lung, while for local relapse were anastomosis and presacral space, 
with a median time to relapse of 15 months (range, 8-56 months). 
Five-year overall (OS) and disease-free survival (DFS) were 88% and 
66%, respectively. The stage of disease (II vs. III) does not represent a 
statistically significant difference nor for OS (96% vs 77%, p = 0,07), 
neither for DFS (78% vs 52%, p = 0,47). 
Conclusions: We demonstrated the feasibility, the low toxicity 
and the optimal patient compliance of raltitrexed-RT combination 
(M.Lupattelli et al Tumori 2005,91:498-504). As regard OS and DFS 
our data were similar to those obtained by standard treatment 
(M.Lupattelli et al Tumori 2001,87:240-248). 
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RESULTS OF CONCOMITANT CHEMO-RADIOTHERAPY OF THE 
SQUAMOUS CELL ANAL CANCER 
A. Mucha - Malecka ~, K. Malecki ~, B. Glinski;,T. Szpytma 1, 
I - INST~rTUT ONKOLOGI I ,  Radiation Oncology, Kralo~-'w, Poland 

Purpose/Objectif: Assessment of the effectiveness of concomitant 
chemo-radiotherapy in patients with squamous cell anal cancer 
treated in the Oncology Center in Cracow between 1995 and 2004. 
Materials/Methods: Clinical material consists of 48 patients with sq- 
uamous cell anal cancer in stage: T1 - 2%, 1-2 - 50%, T3 - 40%, T4 - 8%. 
Regional lymph nodes involvement was revealed in 6% of patients 
only. Median age was 62 years. All patients received chemotherapy 
with fluorouracil and mitomycin concomitantly with radiotherapy. 
In 71% two cycles was given, 29% received only one cycle because 
of toxicity. In 67% patients split course radiotherapy was given with 
break after 40Gy, treatment was continued after 4 weeks to the total 
dose of 60 - 70 Gy. The rest of patients received continuous conven- 
tional radiotherapy do the dose 60 - 70 Gy. 
Results: The median follow-up time was 60 months. The 5-year, 
Ioco-regional control (LRC), disease free survival (DFS) and overall 
survival (OS) rates were 71%, 66% and 68% respectively. LRC rates 
were higher in patients with T1 - T2 than in 1"3 - T4: 74% and 68% 
respectively. Patients who received two cycles of chemotherapy had 
significantly higher 5-year LRC, DES and OS comparing to those who 
received only one cycle: 86% vs 70%, 80% vs 65% and 76% vs 67% 
respectively, improvement in LRC, DES and OS was also observed 
in patients who received continuous radiotherapy instead of split 
course radiotherapy: 88% vs 63%, 81% vs 58% and 73% vs 66% re- 
spectively. Salvage surgery was performed in 7 patients. 
Conclusions: Concomitant chemo-radiotherapy is effective treat- 
ment method in patients with anal cancer. Application of two cycles 
of chemotherapy concomitantly with continuous high dose radio- 
therapy improves treatment results. 
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RETROSPECTIVE AUDIT OF SHORT COURSE PREOPERATIVE RADIO- 
THERAPY IN THETREATMENT OF LOW RECTAL ADENOCARCINOMA 
REQUIRING ABDOMINOPERINEAL RESECTION ATTHE EDINBURGH 
CANCER CENTRE MARCH 1996-MARCH 2004 
A. Stillie~, C. Mclean ~, H. Phillips ~, 
I - WESTERN GENERAL HOSPITAL, Department of Clinical Oncology, Edin- 
burgh, UK 

Purpose/Objectif: There is conflicting evidence regarding the role 
of short course preoperative radiotherapy in the management of 
operable low rectal adenocarcinoma requiring abdominoperineal 

resection, with many advocating long course combined chemora- 
diotherapy for these patients. 
Materials/Methods: Eighty three patients with operable rectal 
adenocarcinoma received short course preoperative radiotherapy 
(2SGy/5#) followed by abdominoperineal resection at the Edin- 
burgh Cancer Centre from March 1996 - March 2004. A retrospective 
audit of outcome was performed. 
Results: The median age of the patients was 67 (range 32-87) of 
whom 17 were female and 66 were male. 14 patients had a positive 
or close (<1 mm) circumferential margin. The remaining 69 patients 
had clear margins, median 4mm (range 1-20). The pathological 
staging of the patients was - 9 Duke A, 30 Duke B, 41 Duke C. 3 had 
metastatic liver disease diagnosed at the time of abdominoperineal 
resection. The median follow up is 22 months (range 0-74).The me- 
dian disease free and overall survival has not yet been reached. 
3 patients developed local regional recurrence (LRR); of these two 
had positive circumferential margins. 19 patients developed meta- 
static disease of whom 3 had positive margins. 26 patients received 
adjuvant single agent 5FU based chemotherapy - 5 Dukes B, 21 
Dukes C. 1 patient died of LRR, 18 of metastatic disease (10-liver, S- 
lung, 1 -peritoneal, 1 -brain, 1 -caecal). There were 5 deaths not attrib- 
utable to rectal adenocarinoma or its treatment. 
Conclusions:The above audit demonstrates an acceptable rate of 
local recurrence in patients treated with short course preoperative 
radiotherapy. For the patients in this cohort their risk of metastatic 
disease is higher than that of local failure. Therefore for patients with 
low rectal cancer in whom clear surgical margins are predicted on 
preoperative staging short course preoperative radiotherapy re- 
mains an appropriate strategy. 
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SALVAGE TREATMENT FOR LOCALLY RECURRENT RECTAL CANCER 
J.M. Noh~,W. Park~,Y.C. Ahn1,S.J. Huh ~, D.H. Lira I, H.C. Park I, H.R. Nam ~, 
D.R. Oh ~, H.Y. Kim ~, H.K. Chun 2, W.Y. Lee 2, S.H. Yun 2, W.K. Kang 3, Y.S. 
Park3,J.O. Park 3 
I - SUNGKYUNKWAN UNIVERSITY SCHOOL OF MEDICINE, SAMSUNG MEDICAL CENTEI~ 
Department of Radiation Oncology, Seoul, Korea 
2 - SUNGKYUNKWAN UNIVERSITY SCHOOL OF MEDICINE, SAMSUNG MEDICAL CENTER, 
Department of Surgery, Seoul, Korea 
3 - SUNGKYUNKWAN UNIVERSITY SCHOOL OF MEDICINE, SAMSUNG MEDICAL CENTER, 
Department of Internal Medicine, Seoul, Korea 

Purpose/Objectif: To evaluate the treatment outcome according to 
the salvage treatment modalities and identify the prognostic factors 
influencing survival. 
Materials/Methods: Fifty patients with locally recurrent rectal can- 
cer treated with salvage aim between October 1994 to December 
2004 at Department of Radiation Oncology, Samsung Medical Cent- 
er were reviewed retrospectively. There were 31 (62%) men and 19 
(38%) women whose ages ranged from 29 to 72 years old (median : 
60). Median time to diagnosis of local recurrence, estimated from 
initial surgery, was 16 months (range: 3-73 months). Of these pa- 
tients, 27 (54%) showed recurrence at presacral and/or perirectal 
space, 16 (32%) at anastomosis site, 4 (8%) at perineum and 3 (6%0) at 
pelvic wall. Fifteen out of 20 patients who received salvage surgery 
were treated with postoperative chemo-radiotherapy and remain- 
ing five were treated with postoperative radiotherapy. There were 
30 patients who were treated other than surgery. Nineteen of them 
were treated with chemo-radiotherapy and 11 were treated with ra- 
diotherapy alone. Total dose of radiotherapy was ranged from 37.5 
to 65.0 Gy (Median 51 Gy) with daily dose of 1.8-3 Gy. There were 16 
patients with history of previous pelvic irradiation. Patients with and 
without history of previous irradiation were treated with total radia- 
tion dose of median 47.5 Gy (range: 37.5-60 Gy) and 51 Gy (range: 
40-65.0 Gy), respectively. 
Results: Median follow up period was 32 months (Range: 2-104 
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months). S-year overall survival rate (OSR) and locoregional progres- 
sion free survival rate (LRPFS) of all patients were 28.7% and 40.2%. 
Patients who received salvage surgery showed OSR and LRPFS of 
45.1% and 77.4%, which was significantly better than 22.4 % and 
20.0 %, 0% and 0% of patients with chemo-radiotherapy, radio- 
therapy alone, respectively (p= 0.0015 and 0.0002). OSR and LRPFS 
were significantly affected by initial stage. When the patients were 
divided into two groups, A-B3 and CI -C3 according to Modified As- 
tler-Coller stage, OSR and LRPFS were 43.4% and 61.2% vs 0% and 
0%, respectively (p=0.0246 and 0.0365). OSR and LRPFS were also 
significantly different according to group of patients with disease 
free interval less than 24 months or more. Patients who diagnosed to 
have recurrence earlier than 24 months from initial surgery showed 
OSR and LRPFS of 13.3% and 31.4% and that of whom diagnosed to 
recurrence later than 24 months was 62.6% and 55.9%, respectively 
(p=0.0105 and 0.0879). There was no significant difference in OSR 
and LRPFS by re-irradiation in 30 patients treated with other than 
surgery (p=0.6885 and 0.6800). 
Conclusions:Surgical resection should be considered most prefer- 
ably for patients with locally recurrent rectal cancer. In case of pa- 
tients with unresectable recurrent lesion, combined chemo-radio- 
therapy may achieve higher locoregional progression free survival 
and overall survival than radiotherapy alone. 
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SPIRAL COMPUTEDTOMOGRAPHY IN ASSESSING RECTAL CANCER 
DOWN- STAGING WITH PREOPERATIVE RADIOTHERAPY 
S. Stojanovic% Lj. Radosevic-Jelic% S. Nikolic% 
I - INSTITUTE FOR ONCOLOGY AND RADIOLOGY OF SERBIA, Radiotherapy, Belgrade, 
Serbia and Montenegro 
2 - INSTITUTE FOR ONTOLOGY AND RADIOLOGY OF SERBIA, Diagnostic radiology, 
Belgrade, Serbia and Montenegro 

Purpose/Objectif: Accurate disease staging in patients(pts) with 
rectal cancer is very important, because the optimal therapy de- 
pends on it. Spiral computed tomography (CT) plays significant role 
in rectal cancer staging and it is widely used. The primary limitations 
of CT are the difficulties in detecting minimal invasions of perirectal 
fat tissue and great prevalence of metastases in lymph nodes which 
are of normal size. The aims of our study were to present treatments 
results after preoperative radiotherapy (preopRT), assess the accu- 
racy of CT in downstaging of rectal cancer after therapy and also 
in comparison of CT verified clinical with pathohistological stage of 
disease. 
Materials/Methods: In the Institute for Oncology and Radiology of 
Serbia between January 2003 and October 2005 clinical prospec- 
tive nonrandomized study was performed in 55 pts with locally 
advanced rectal cancer (stage T3- 37 pts, stage T4-18 pts). All pts 
were treated with preopRT with total tumor dose of 45- 50 Gy on 
Linear accelerators (10- 18 MeV). In the aim of accurate initially stag- 
ing and adequate preopRT treatment planning CT was performed 
in all pts. Four to six weeks after preopRT (before the operation) CT 
examination was done again in order to assess tumor regression on 
performed treatment. CT results after preopRT were compared with 
pathohistological results according to TNM classification. Optimal 
surgery was performed in 50/55 patients. 
Results: Out of 55pts, complete regression (CR) after preopRT was 
detected in 5 pts (9, 3%), partial regression (PR) in 29 pts (54 %) and 
stabile disease (SD) in 21 pts (38, 9%). Disease progression didn't ap- 
pear in any of the pts. The response rate (RR) was noted in 33 pts 
(61, 2%). Most irradiated lesions were overstaged by radiological 
assessment. Pathohistological analyses showed that 17 pts were 
overstaged by CT,11 pts were downstaged and 22 pts had complete 
agreement between clinical and pathohistological stage of the dis- 
ease. CT showed sensitivity of 44% in comparison with pathological 
stage of the disease or 22 precisely staged patients. 

Conclusions: In our study, we confirmed good treatment results 
which are obtained after preopRT in pts with locally advanced rectal 
cancer. CT has a significant role in initial diagnosis and rectal cancer 
staging, planning preopRT, but moderate assessment of tumor re- 
sponse (downstaging). 
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ANTI-INFLAMATORY RADIOTHERAPY FOR REFRACTORY DEGENE- 
RATIVE JOINTS (OSTEOARTHRITIS) 

J. Baquedano 1, C. Lainez% A. Pedro% D. Carabante 2, M. Mira 3, A. Vila% J. 
Fernandez 2, A. Sanchez-Reyes% F. Sanchiz 2 
I - HOSPITAL ARNAU DE VILANOVA, Oncologia RadioterAipica, Lleida, Spain, 
2 - CENTRO DE RADIOTERAPIA Y ONCOLOGIA DE CATALUA_+A. CLANIcA PLATA 3, On- 
cologia radioterAipica, Barcelona, Spain, 3 - HOSPITAL ARNAU DE VILANOVA, 
Oncologia radioterAipica, Lleida, Spain 

Purpose/Objectif: To evaluate the effectiveness of radiotherapy for 
pain relief in patients with long term osteoarthritis of the extremities 
in a one year follow-up 
Materials/Methods: From 1999 to 2004, 170 treatments of anti-in- 
f/amatory radiotherapy were given to patients suffering from oste- 
oarthritis. 89 cases were evaluated : 69 females, 20 males; mean age 
70 (52-86). 68 cases corresponded to treatment of lower extremities 
and 21 upper extremities. In the majority of the cases 6 Mv photons 
were used and the total dose administered 6 Gy with the exception 
of three cases where Rx of 180 KV was used and a total dose of 10 
Gy. The dose per fraction was 1 Gy. Response was assessed using the 
visual analog scale (VAS) in the 89 cases, at the end of treatment, at 
2 months and at 1 year. 
Results: At the end of treatment 30 cases (33.7 %) showed improve- 
ment, 59 showed no change. At two months 64 cases (71.9%), of 
which 8 were asymptomatic, showed improvement. In the case of 
upper extremities, the improvement was 76.2%. 
At 1 year 52 cases (58.4%), of which 16 were asymptomatic, showed 
improvement. In upper extremities it was 85.7%. 
Conclusions: Antiinflammatory radiotherapy in osteoarthritis of the 
extremities can be a valid tool in older patients and/or patients with 
long term processes where other treatments are not effective. It is 
a well-tolerated treatment with improvement in 65 % of the cases 
beginning at the 2 month follow-up. 
More complete studies should be carried out in order to determine 
the results in the reduction of rigidity, of incapacity as well as assess- 
ing pain relief. 
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EFFECTIVENESS OF LOW DOSE RADIOTHERAPY IN THE TREAT- 
MENT OF DIABETIC AND ARTERIOSCLEROTIC INFLAMMATORY 
FEET DISEASE 
R. Richter% A. Friedrich 1 
1 - KLINIKUM ST. GEORG, Radiation Oncology, Leipzig, Germany 

Purpose/Objectif: Following long time clinical experiences in our 
department we evaluated the effect of low dose X- ray radiotherapy 
on the healing of feet soft tissue lesions caused by diabetes and ar- 
teriosclerosis. 
Materials/Methods: A total of 253 patients treated between 1997 
and 2001 were analysed retrospectively and studied prospectively 
(n=87 patients in 107 radiotherapy series) since 2001 as case obser- 
vations.Treatment was performed with low dose X- ray radiotherapy 
(150 kV) with daily single doses of 30 cGy respectively 50 cGy up 
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to total doses of 750 cGy five times weekly. We divided the lower 
limb lesions into their causes (diabetic feet, arteriosclerosis or mixed 
disease) and specifyed for each cause separatly the response of the 
ulcer and the surrounding inflammation using a newly offered score 
system. We evaluated clinical aspects (pain, drugs, blood circulation, 
bone resorption), neurological symptoms and frequency of amputa- 
tion 3 weeks and 2 months after radiotherapy. 
Results: Complete remission was achieved in 9.3% (n=10} and par- 
tial remission in 58,9% (n=63). Besides a slight benefit for diabetic 
feet lesions there were no differences between the etiologys of feet 
lesions. The ulcers showed partial remission in 29% (n=31). There 
was no influence of the single dose used. The risk for minor and 
major amputation was 14% respectively 21,5% mainly in the mixed 
disease group. 
Conclusions: In lack of randomised clinical trials we see also pres- 
ently in the antibiotic era the advantage of low dose radiotherapy 
underestimated. Using low dose radiotherapy for this kind of benign 
diseases is well tolerated, without side effects and with a well mod- 
erate risk. The clinical effect should be investigated in more detail. 
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FINAL RESULTS OF A RANDOMIZEDTRIAL OF 30 GY/3 FRACTIONS 
VERSUS 40 GY/4 FRACTIONS IN POSTOPERATIVE STRONTIUM-90 
RADIATION THERAPY (RT) FOR PTERYGIA 
K. Nakamatsu% Y. Nishimura%T. Shibata% R. Koike% S. Kanamori% Y. 
Yagyu 2, 

1 - KINKI UNIVERSITY, Radiation Oncology, Osaka-Sayama, Japan 
2- KINKI UNIVERSITY, Radiology, Osaka-Sayama, Japan 

Purpose/Objectif: Postoperative adjuvant treatment by strontium- 
90 RT is a proven technique for reducing the recurrence of ptery- 
glum. This randomized trial was conducted to evaluate whether a 
total dose of 40 Gy provides a better local control rate than a total 
dose of 30 Gy for surgically resected pterygia. 
Materials/Methods: A single institutional randomized trial was 
conducted in 70 patients with 74 pterygia between July 1999 and 
July 2003. Only fresh pterygia resected by a bare sclera method 
within 3 days of RT were included. Postoperative RT was given by 
a strontium-90 eye applicator of 1 cm in diameter. Treatment was 
performed once a week. The reference point was the surface of the 
eye, and a dose of 10 Gy per fraction was delivered. Pterygia were 
randomly treated either by 30 Gy/3 fractions/15 days (group A) or 
by 40 Gy/4 fractions/22 days (group B). Pterygia treated with mito- 
mycin C at the time of resection were excluded. Written informed 
consent was obtained from all patients. During the same period, 40 
Gy/4 fractions/22 days was given for patients who refused to enter 
the trial (group C). Local control rate was calculated from the date of 
operation, and statistical analysis between local control curves was 
assessed by the log rank test. 
Results: Of the 70 enrolled patients, one patient with a pterygium 
was excluded from the analysis, because he refused to come to our 
hospital after one fraction of RT. The remaining 69 patients with 73 
pterygia were analyzed. There were 36 men and 32 women. The me- 
dian age was 60 years old. Of the 73 pterygia, 41 pterygia were al- 
located into group A, and the remaining 32 into group B.There were 
no statistical difference in sex, age, and the interval time between 
operation and RT between group A and group B. The two-year local 
control rates of group A and group B were 85% and 75%, respec- 
tively, without significant difference. In addition, 22 patients with 25 
pterygia who met the inclusion criteria of the trial but refused to 
enter the trial were also analyzed (group C).There were no statistical 
difference in sex, age, and the interval between operation and RT 
between group B and group C. The two-year local control rate for 
group C was 80%, which was not significantly different from that of 
group A or group B. No serious late complications that may be asso- 
ciated with strontium-90 RT were noted for groups A, B and C. 

Conclusions: As a similar local control rate of postoperative ptery- 
gin was obtained by either 40 Gy/4 fractions or 30 Gy/3 fractions, 
our new standard fractionation for postoperative pterygia is 30 Gy/3 
fractions. A randomized trial comparing 30 Gy/3 fractions and a sin- 
gle fraction of 25 Gy is now ongoing. 
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LINAC-STEREOTACTIC RADIOSURGERY (LSRS) IN THE MANAGE- 
MENT OF TRIGEMINAL NEURALGIA 
S. Gurley% R. Mark% R Anderson%T. Neumann% M. Nair ~ 
1 - JOE ARRINGTON CANCER CENTER, Radiation Oncology, Lubbock, USA 

Purpose/Objectif: Stereotactic Radiosurgery (SRS) with the Gamma 
Knife (GK) has been used successfully in the treatment of Trigemi- 
nal Neuralgia (TN). Results have been comparable to open surgery. 
There have been few reports with the use LSRS in the management 
of TN. We report our updated results with LSRS in the treatment of 
TN. 
Materials/Methods: Between 2000 and 2006, 43 patients with med- 
ically refractoryTN were treated with LSRS. Prior neurosurgical inter- 
vention had been performed in 34 patients. Nineteen patients had 
one procedure, 12 patients two, and 3 patients three interventions. 
All patients had typical TN. LSRS was given to the cranial nerve V 
entry root zone into the brainstem. Targeting was defined by CT and 
MRI Scans, and CT Cisternogram, utilizing axial and coronal images. 
Treatment planning was accomplished thru Radionics Treatment 
Planning System. The dose was 87 Gy to Dm, in one fraction using 
the 5 mm collimator and 6 arcs with the 20% Isodose line just touch- 
ing the brainstem. This dosimetry is similar to Gamma Knife. The 
dose rate was 400 MU/min. Average Arc length was 130 degrees. 
Response to treatment was defined as excellent (no pain, off anal- 
gesics), good (no pain, with analgesics), and poor (continued pain 
despite analgesics). 
Results: With a median follow-up of 43 months (range 6-78 months), 
74.4% (32/43) of patients have reported an excellent or good result 
after LSRS. One patient has sustained permanent ipsilateral facial 
numbness. 
Conclusions: LSRS offers comparable results to Gamma Knife SRS in 
the management of TN. 

591 poster 

NOVEL RADIOTHERAPEUTIC MANAGEMENT OF PAINFUL FLARE 
UPS IN CHRONIC PANCREATITIS 
B. Navalpotro% L. Guarner 2, M. Beltran 1, X. Molero 2, M. Arguis% J-R. 
Malagelada 2, J. Giralt ~ 
I - HOSPITAL VALE D'HEBRON, Radiation Oncology, Barcelona, Spain 
2 - HOSPITAL VALE D'HEBRON, Digestive System Research Unit., Barcelona, 
Spain 

Purpose/Objectif- Patients with chronic pancreatitis may present 
repeated painful flare-ups of pancreatitis and even unrelenting 
pain. Current management options are limited to analgesics and 
surgery, in selected cases. We reasoned that radiotherapy, which ap- 
pears to be effective in other inflammation based painful disorders 
of the body, might prove valuable to severely symptomatic patients 
with chronic pancreatitis. 
Materials/Methods: We studied prospectively over a 4-year period 
till Nov. 05, the efficacy of single dose radiotherapy in 12 consecutive 
patients with chronic pancreatitis (ethanol related in 7, idiopathic 
in 4 and cystic fibrosis in one) who fulfilled the following criteria: 
either 2 flare ups of pancreatitis in the previous 6 months (all 12 
patients) and/or continuous pain for more than 3 months (2 of the 
12). Median age was 41 years (range 32-80), there were 9 males and 
3 females; diagnosis of chronic pancreatitis (6 months to 16 years, 
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median 5 years) and number of prior attacks (2 to >15, median 6). 
Treatment consisted in a single dose of radiation of 8 Gy, with ac- 
celerator lineal of 6Mv and 3-dimensional conformal radiation plan. 
Before and after radiation we assessed: exocrine function by fecal 
elastase, endocrine function by c peptide, quality of life (EuroQol) 
and clinical outcomes. Response was defined as no further pain or 
flare-ups of pancreatitis. 
Results: During follow up (median 26 months, range 4 to 53 
months) 9/12 patients had no further pain or flare-ups. One patient 
required a second radiation dose after 1 year and has been well 
since (31months), and other patient required a second radiation 
dose after 6 month. One patient did not respond and had a pan- 
creaticojejunostomy at 1 month. Before radiation 4 patients had 
exocrine (fecal elastase<lO0 rag/g) and 2 endocrine (c peptide<0.50 
ng/ml) dysfunction. Post treatment 1 additional patient developed 
exocrine (at 25 months) and endocrine (at 13 months) insufficiency. 
The responder group (11/12) gained 4 to 20 Kg in weight during fol- 
low up (median 6 Kg) and EuroQol improved significantly from 0.572 
before till 0.817 after treatment (p<0.01). 
Conclusions: Radiation treatment of severely symptomatic chronic 
pancreatitis is effective and could potentially substitute or delay 
surgery. 
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RADIOTHERAPY FOR PEYRONIE'S DISEASE - RESULTS OF A NATIO- 
NAL PATTERNS OF CARE STUDY 
H. Seegenschmiedt ~ , M. Niewald 2, C. GA1Assbacher 2, J. Fleckenstein 2, 
Ch. RLibe 2 
1 -ALFRIED KRUPP HOSPITAL. Dept. for Radiooncology, Essen, Germany 
2 - SAARLAND UNIVERSITY HOSPITAL, Dept. for Radiooncology, Homburg/ 
Saar, Germany 

Purpose/Objectif: After a general Patterns of Care Study (PCS) the 
German Cooperative Group on Radiotherapy for Benign Diseases 
initiated a multicenter cohort study in order to analyse the radiation 
practice for Peyronie's disease. 
Materials/Methods: In 2005 and 2006 a PCS was conducted in all 
German radiotherapy (RT) institutions by mailing a standardized 
structured questionnaire in order to assess patients' accrural, pre- 
treatment, treatment indications, dose and target volume concepts 
for irradiation. In addition, the treatment outcome of individual pa- 
tients was evaluated. The PCS was structured and analysed accord- 
ing to the model for quality assessment by Donabedian in three ma- 
jor components: structure, process and outcome evaluation. 
Results: Data sets from 204 institutions (95% of the German radio- 
therapy institutions, 3440 patients) could be obtained. 61 (30%) of 
the institutions have reported experience with the treatment of 
Peyronie's disease, 60/61 institutions sent sufficient data for further 
analysis. 22% of the institutions used orthovoltage machines (50- 
330kV), 2% performed brachytherapy, the remaining 76% used elec- 
trons and photons of a linear accelerator. Total doses ranged from 8 
to 40Gy (majority: 20Gy) applied in single doses of 1 - 4Gy (majority 
2Gy) two to five times a week. 20 institutions gave an estimation 
of their therapy results. According to the majority, deviation, pain 
and the size of the foci improved in 50% of the patients. Ten further 
institutions evaluated their results meticulously. The number of pa- 
tients of these institutes ranges from 1 to 101 (in total 167)patients. 
The detailed results were as follows: Deviation : complete relief 2%, 
partial relief 31%, no change 37%, progression 29% of the patients. 
Size of the foci : complete remission 2%, partial remission 23%, no 
change 48%, progression 27%. Relief of pain in 32% of the patients. 
In one institution an analysis of prognostic factors was attempted. 
There was no statistical correlation of the primary stage with the 
outcome. Acute side effects were very rare, long-term side effects 
almost missing. Secondary malignancies have never been reported. 
Conclusions: Nearly 30% of the German radiotherapy institutions 

perform radiotherapy for Peyronie's disease regularly. The results 
are well within the range of those reported in the literature. Radio- 
therapy for Peyronie's disease appears to be a reasonable treatment 
alternative with very mild and rare side effects. 
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A BIOLOGICAL COMPARISON OF EPITHERMAL NEUTRON BEAMS 
FOR BNCT 
A. Mason ~, D. Beynon ~, S. Green 2, R Monk af Rosenschold3,V. Giusti 4, 
J. Hopewell 5, C. Culbertson ~ 
I - UNIVERSITY OF BIRMINGHAMz School of Physics and Astronomy, Birming- 
ham, United Kingdom 
2 - UNIVERSITY HOSPITAL BIRMINGHAM, Department of Medical Physics, Bir- 
mingham, United Kingdom 
3 - LUND UNIVERSITY HOSPITAL, Department of Radiation Physics, Lund, Swe- 
den 
4 - STUDSVIK MEDICAL, Nykoping, Sweden 
5 - OXFORD RADCLIFFE HOSPITALS NHS TRUST, Department of Clinical Ontol- 
ogy, Oxford, United Kingdom 

Purpose/Objectif: The biological effects of epithermal neutron 
beams, used for Boron Neutron Capture Therapy, are expected to 
vary between centres due to the differing mix of high and low LET 
dose components. A transportable system has been developed, in- 
volving the clonogenic assay of V79 cells, allowing a direct compari- 
son between epithermal neutron beams. Irradiations at an existing 
and a proposed clinical facility were compared at various depths in 
a phantom. 
Materials/Methods: Irradiations were carried out at the Swedish 
BNCT Facility based on the 1 MW R2-0 reactor Studsvik and the pro- 
posed accelerator-based BNCT facility at the University of Birming- 
ham, UK.The reactor facility used an aluminium and PTFE [(C2F4)n] 
filter to extract the appropriate energy epithermal neutrons. At the 
accelerator facility, neutrons were generated via the 7Li(n, p)TBe re- 
action and filtered by a composite material, made of a mix ofAI, AIF 
and LiF. V79 cells were irradiated in suspension in vials at depths of 
20, 35, S0 and 65 mm in a water-filled phantom. In order to prevent 
the repair of sublethal damage during irradiation and eliminate the 
effects of marked differences in dose-rate from the incident and in- 
duced g-ray dose component, which varied from 5-71 minutes at 
Studsvik and 80-470 minutes at Birmingham, the water temperature 
was kept at 4°C. The elimination of the dose-rate effect at this tem- 
perature was demonstrated by irradiating cells with 250kVp X-rays. 
Results: X-irradiation at 0.7 and 0.027 Gy/min at 4°C produced 
identical cell survival data. The corresponding dose-rate of the y- 
ray component was between 0.23 and 0.13 Gy/min for the of the 
Studsvik beam, and between 0.015 and 0.0092 Gy/min for the Bir- 
mingham beam, depending on the depth in the phantom. The y- 
ray component contributes between 85.2 - 93.9% and 88.7 - 95.4% 
of the total physical dose in the Studsvik and Birmingham beams 
respectively, the remaining dose arising from incident fast neutron 
contamination and thermal neutron capture in nitrogen, the later 
yielding 580keV protons. The cell survival data at 50 and 65 ram, 
in the two epithermal neutron beams, were comparable and were 
combined. At all depths and all cell surviving fractions, the Studsvik 
beam was more biologically effective than the Birmingham epithet- 
real neutron beam. The ratio of the total dose, on the two beams, re- 
quired to give a surviving fraction of 1% was independent of depth 
in the phantom, being 1.30, 1.30 and 1.33 at 20, 35, and 50/65 mm 
respectively. However, the ratio of doses did depend on the level of 
cell survival. 
Conclusions: The expected dose-rate effect, due to the marked dif- 
ference in the y-ray component of the two beams, was avoided by ir- 
radiating at 4°C. The greater biological effectiveness of the Studsvik 
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beam is only partially explained by the greater high LET dose com- 
ponent, suggesting the differing energy spectra of the fast neutron 
components of the two beams has biologically significance. 
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COMPARISON OF DOSE DISTRIBUTIONS FROM TOMOTHERAPY 
AND IMRT TREATMENT PLANS USING THE BIOLOGICALLY EFFEC- 
TIVE UNIFORM DOSE 
R Mavroidis ~, F. Costa Ferreira2, S. Shi 3, R Penagaricano 4, L. K Lind :, R 
Papanikolaou 3, 

- LARISSA UNIVERSITY HOSPITAl+ MedicalPhysics, Larissa, Greece 
2 - KAROLINSKA INSTITUTEr AND STOCKHOLM UNIVERSITY, MedicalRadiation Phys- 
ics, Stockholm, Sweden 
3 - UmvERsrrY OF TEXAS HEALTH SCIENCE CENTEI~ Medical Physics, San Antonio, 
Texas, USA 
4 - UNIVERSITY OF ARKANSAS, Radiation Ontology, Little Rock, Arkansas, 
USA 
5 - KAROLINSKA INSTITUTEr AND STOCKHOLM UNIVERSITY, MedicalRadiation Phys- 
ics, Stockholm, USA 

Purpose/Objectif: The radiobiological parameters of the differ- 
ent tumors and normal tissues are not taken into account by any 
of the current dose prescription criteria such as the dose-volume 
histogram (DVH), maximum, minimum, mean and standard devia- 
tion of the dose distribution. Given this lack of a proper dose pre- 
scription concept, the use of biologically effective uniform dose 
(/9) is proposed together with the complication-free tumor control 
probability (P+) as an alternative and more complete treatment plan 
evaluation tool. 
Materials/Methods: By using D as the common prescription point 
of the treatment plans and plotting the tissue response probabilities 
vs. D for a range of prescription doses, a number of plan trials can be 
compared based on radiobiological measures. In this study, three 
different cancer types at different anatomical sites were investigat- 
ed: Head 8+ Neck, Lung and Prostate cancers. For each cancer type, 
a conventional 3D plan, a linac based IMRT plan and a TomoTherapy 
plan were developed. The 3D an IMRT treatment plans were devel- 
oped on the Philips treatment planning station, using the Pinnacle 
7.6 software release. For theTomotherapy HiArt plans, the dedicated 
Tomotherapy treatment planning station was used, version 2.x. 
Results: The proposed plan evaluations shows that in the Head & 
Neck cancer case the TomoTherapy treatment gives better results 
than IMRT in terms of expected clinical outcome (P+ of 42.0% and 
29.7%, BEUD of 58.0Gy and 57.6Gy, respectively). In the Lung cancer 
and Prostate cancer cases, IMRT plans are better over the clinically 
useful dose prescription range. More specifically, for the Lung can- 
cer case, TomoTherapy and IMRT plans give a P+ of 25.0% and 28.4%, 
BEUD of 61.7Gy and 61.8Gy, respectively. Similarly, for the Prostate 
cancer case, TomoTherapy and IMRT plans give a P+ of 30.3% and 
33.6%, BEUD of 74.8Gy and 74.9Gy, respectively. If a higher risk for 
complications (>than 5%) could be allowed then the complication- 
free tumor control could increase to over 40%, 70% and 60% for the 
three cancer cases, respectively. 
Conclusions: Radiobiological evaluation of treatment plans should 
provide a closer association of the delivered treatment with the 
clinical outcome by taking into account the dose-response charac- 
teristics of the irradiated targets and normal tissues. There may exist 
clinical cases, which may look dosimetrically similar but in radio- 
biological terms to be quite different. In such situations, traditional 
dose based evaluation tools can be complemented by the use of 
BEUD to effectively evaluate and compare treatment plans. 
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HYPOFRACTIONATED RADIOTHERAPY (HF-RT) OF LUNG AND LI- 
VER METASTASES USING HELICAL TOMOTHERAPY (HT): ANALYSIS 
OF DOSE-ESCALATION PROTOCOLS BY MEANS OF RADIOBIOLOGI- 
CAL MODELS (RBMS) 
R. Calandrino 1, G.M. Catta neo% C. Clemente% S. Broggi% R PassonF, N. 
Di Muzio% I. Dell\'Oca% F. Fazio 2 
1 - SAN RAFFAELE HOSPITAL, Medical Physics, Milan, Italy 
2 - SAN RAFFAELE HOSPITAL, Radiotherapy, Milan, Italy 

Purpose/Objectif:  In patients (PTs) affected by lung and liver METs, 
the use of HF-RT offers opportunities of improving clinical outcomes 
by means of higher radiation doses and significant\\notable reduc- 
tion in overall treatment time. HT provides a better dose painting 
(target coverage and sparing of healthy tissues) compared with CRT 
and Linac-based IMRT; the daily acquisition of a MV_CT reduces ran- 
dom and systematic set-up errors. Any HF dose-escalation protocol 
has to evaluate dose and volume limitations in order to maintain the 
risk of complications at an acceptable level. The use of RBM offers a 
robust way to NTCP in defining the appropriate RT schedule. 
Materials/Methods: 10 PTs with lung or liver METs were scheduled 
to receive a HF treatment in S (liver) or 6 (lung) fractions over a two- 
week period. In this analysis the dose per fraction was varied from 
7 to 15 Gy (BED10:70-200 Gy). All PTs were immobilised by means 
of a vacuum pillow, CT/PET scans were acquired during free breath- 
ing, and a 4D procedure based on a Varian RPM system was used 
to define target volumes and to estimate the respiratory cycle re- 
lated margins. Small margins (3-5 mm) were added for set-up errors. 
The treatment planning was obtained by HT inverse planning with 
highest priority PTV coverage. The LKB model of NTCP was applied; 
each DVH bin was corrected for fractionation using the Withers for- 
mula. The original Emami data for the model parameters were used 

except for lung (radiation pneumonitis, De Jaeger 2003) and liver 
(RILD, Dawson 2002). 
Results • The PTV volumes were 40"b33 cc and 227"bl 58 cc for lung 
and liver diseases respectively. In these S liver PTs, the NTCP values 
for spinal cord and kidney remained < 5% up to BED10=200 Gy.The 
normalized mean liver dose (mean liver-CTV dose divided by the 
prescribed dose) was 26"b6 %. The mean liver NTCP was 5.1"b7% 
and 26"b30% for BED10 equal to 132 and 168 Gy respectively. In PTs 
with small tumour volume or normalized mean liver dose < 20%, 
the risk of RILD remained < 10% up to BED=I S0 Gy. The liver NTCP 
showed a steep increase when BED10 > 130 Gy in PTs with normal- 
ized mean liver dose > 25%. For all S lung PTs the PTV had a very 
small volume and was far from "serial" OARs. The normalized mean 
lung dose was 13"b6%; the risk of radiation pneumonitis remained 
< 15 % up to BED10=200 Gy 
Conclusions: As they are able to deal with both fractionation effects 
and healthy organ behaviour ("serial/parallel"), RBMs are considered 
to be quite a useful tool in the design of HF treatments. 
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IRRADIATION ADAPTATION TO THE TUMORAL ACTIVITY WITH THE 
HELP OF IMRT FOR HEAD AND NECK CANCERS 
E Kubs 1, P. Aletti% D. Wolff, S. Millasseau% V. Marchesi% D. Gensanne 4 
I - CENTRE ALEXIS VAUTRIN, Medical Physics, Vandoeuvre-les-Nancy, France 
2 - CENTRE DE RECHERCHE EN AUTOMATIQUE DE NANCY, UMR 7039 CRAN CNRS- 
UHP-INPL, Nancy, France 
3 -MARIAN MEDICAL SYSTEMS, BUC, France 
4 - LABORATOIRE DE CHIMIE BIOINORGANIQUE MI~DICALE, iMAGERIE TH£RAPEUTIQUE El 
DIAGNOS, CNRS FR2599-UPE, Toulouse, France 

Purpose/Objectif:  The purpose of this study was to index depos- 
ited doses of irradiation to the tumoral activity and not only to the 
tumoral geometry. This tumoral activity (biological heterogeneities) 
is given by PET imaging or Magnetic Resonance Spectroscopy Imag- 
ing.The idea is to administer a higher dose to a tiny volume (around 
1 cm of diameter), included in a larger Planning Target Volume (PTV). 
The long-term objective is to offer to the radiation oncologist the 
possibility to irradiate a hyperfixation with a higher dose within a 
PTV, while improving the tumoral control. 
Materials/Methods: Dose calculations were performed on Eclipse/ 
Helios, Varian Medical Systems treatment planning system. Two 
IMRT head and neck phantoms developed in the Centre Alexis Vau- 
trin, were used with various detectors to either perform 1D dosim- 
etry (ionisation chamber), 2D dosimetry (radiographic film) or 3D 
dosimetry (dosimetric gel, Glucogel). Software characterization 
was realized studying the influence of different parameters (factor 
of priority, smoothing, number of beams, prescribed dose...) and 
according to different treatment plans. Two models were used: - a 
"simplistic" model, with a non realistic geometry: spherical fields for 
PTV and Organs At Risk (OAR) with or without conditions on OAR, 
- an anatomically realistic model containing target volumes, hyper- 
fixation and OAR such as spinal cord, parotids... 
Results: For volumes of hyperfixation superior to 2cm ~, the confor- 
mation number was superior to 0.7; the target volume conformation 
by the reference isodose was thus satisfactory. One or several hot 
spots outside PTV, unfavourable to the treatment, appeared when 
the OAR was too close to the hyperfixation (distance inferior to 
0.8cm). The Conformal Index was lower than 0.53. No influence was 
noticed when the 2 structures were separated by 2.6cm or more.The 
detector choice was as important as its location in the phantom, for 
this reason we used several types of detectors. In absolute dosime- 
try, the difference between measured and calculated values were in 
the order of 4% at the isocentre (area of low gradient), and reached 
15% at areas of high gradients. In relative dosimetry with films, 89% 
of pixels had a gamma index inferior to 1, for isodoses superior to 
20% and with 3ram and 4% of tolerances. Also with the gel, 90.5% of 
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voxels had a gamma index inferior to 1 at isocentre. 
Conclusions: Highly precise radiotherapy in limited zones is possi- 
ble with IMRT depending on various conditions: such as localiza- 
tion, number of OAR, distance between PTV and OAR, presence of 
hyperfixation, volume of this hyperfixation, its localization within 
the tumour, localization of the tumour as well as its volume within 
the zone to be treated and the number of fields. According to our 
results, a precise geometry will thus be recommended to use this 
method of irradiation adapted to the biological heterogeneities. 
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OPTIMIZATION IN IMRT: EUD CONCEPT REVISITED FOR VOXEL 
BASED EVALUATION 
Y. Perrot ~ , J-L. Dumas ~, L. Makovicka 2, J-F. Bosset ~, 
I - BESAN(~ON UNIVERSITY HOSPITAL, Department of Radiotherapy, Besan~on, 
France 
2 - IRMA/CREST/FEMTO-sT UMR-CNRS 6174, Montb~liard, France 

Purpose/Objectif: Treatment optimization comes to find the treat- 
ment parameters, such as map fluence for IMRT, which minimize a 
score function.The score function is a mathematical tool checking 
the relevance of a treatment plan according to the dose constraints 
for the target volume and normal tissues involved in the irradiation. 
Dose constraints are currently introduced inside commercial TPS by 
DVHs points. DVHs are 2D representation of 3D physical dose distri- 
bution and do not take into account the spatial information or the 
non-linear dose response of the volumes of interest.To overcome 
this lack of information, we are developing a biology based score 
function which takes into account the spatial information at the 
voxel level. 
Materials/Methods: The Equivalent Uniform Dose (EUD} concept is 
based on radiobiological principles and is a measurement of dose 
weighted for biological effects. Nevertheless, EUD is defined at the 
structure level and the spatial information is loss.We have developed 
a dedicated application to IMRT treatment plan evaluation and op- 
timization within the MathLab framework.Spatial information and 
fractionation effect are taken into account by applying on dose ma- 
trices a filter based on local linear quadratic EUD (LQ EUD) values for 
each voxel. Compensation for hot and cold spots is a weakness for 
EUD models and it was compared by calculating the resultant LQ 
EUD.This limitation is overcome using this methodology. 
Results: The filter was applied on a dose distribution correspond- 
ing to a target volume of 93.2cm ~, prescription dose 44Gy.Hot spots 
and cold spots were defined according to ICRU report S0.The tar- 
get includes 7 isolated cold spots (12-41 Gy): 6 smaller than lcm 3 
(2.3% of the whole volume) and another one representing 3.7% of 
the volume. 69% of the volume is overdosed (47-60 Gy) leading to 
EUD and LQ EUD values of 48Gy.Filtered LQ EUD is less sensitive to 
the compensation for hot and cold spots. We found LQ EUD value of 
45 Gy when the volume element analysis is 2cm 3. 
Conclusions: The calculation of local EUD is a way to summarize the 
strength of heterogeneous spots. Our analysis at the voxel level is a 
way to keep LQ EUD concept and to overcome DVHs restrictions.The 
introduction of a biological model could lead to better plans and the 
development of such treatment plan evaluation is the beginning of 
a biological based treatment optimization project. 
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QUANTIFYING TUMOUR HYPOXIA FROM PET FOR THE BIOLOGI- 
CAL OPTIMISED TREATMENT PLANNING 
I. Dasu~, A. Dasu2,A. Brahme 3 
I - STOCKHOLM UNIVERSITY AND KAROLINSKA INSTITUTE'r, Department of Medical 
Radiation Physics, Stockholm, Sweden 
2- NOR~LAND UNIVERSrrv HOSPITAL, DepartmentofRadiation Physics, Umea, 

Sweden 
3 - KAROUNSKA INSTITUTET, Department of Medical Radiation Physics, 
Stockholm, Sweden 

Purpose/Objectif: Hypoxia has been shown to be a strong micro- 
environmental factor which modulates the response to treatment 
through the radioresistance it confers to the affected cells and their 
malignant selection. Several markers are now available and could 
therefore be used in clinical PET investigations to image tumour 
hypoxia. This study will present a theoretical assessment of the hy- 
poxia information provided by various markers and the impact of 
various calculation models for tumour hypoxia. 
Materials/Methods: Biologically relevant tissue oxygenations were 
calculated for ranges of physiological tumour parameters. They 
were then used to simulate PET images in combination with experi- 
mental binding curves for different hypoxia markers. The resulting 
marker concentration maps were quantified with various methods 
in order to calculate the corresponding optimal dose distributions 
needed to counteract the effect of the hypoxic regions. The results 
were compared in terms of their impact on the predictions of treat- 
ment outcome. 
Results: A tumour model has been constructed having heteroge- 
neous oxygenations obtained from simulations of oxygen diffusion 
from blood capillaries and consumption in tissue. Distributions of 
PET markers throughout the tumour were calculated from the indi- 
vidual oxygen tensions with various assumptions regarding the up- 
take of the marker. It was found that different markers yield different 
images both in terms of the apparent oxygenation distribution and 
in terms of the magnitude of activity relative to the oxic tissues. This 
could lead to some potential problems in interpreting the images 
obtained with various markers as well as in including the informa- 
tion they contain into treatment planning. These aspects have to be 
taken into consideration when physiological information is used to 
customize radiation delivery by adapting it to the individual features 
of each patient in the attempt to improve radiation therapy. 
Conclusions: The results of this study contribute to the understand- 
ing of the most influential factors for the inclusion of imaging infor- 
mation into the simulation of radiation response. Thus, the accuracy 
of the predictions was found to be related to the uptake of the hy- 
poxic tracer as well as to the tumour vascularisation that modulates 
the amount of tracer available for uptake. 
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UNCERTAINTY LEVELS EVALUATION IN THE NTCP DETERMINA- 
TION 
A. Perez-Rozos I, I. Jerez-Sainz~,J.L. Carrasco I, 
I - HOSPITAL VIRGEN DE LA VICTORIA~ Radiofisica y Radioproteccion, Malaga, 
Spain 

Purpose/Objectif: Nowadays the calculation of NTCP and TCP values 
are useful to scoring alternative treatment plans, and it is common 
that treatment planning systems incorporate different radiobiologi- 
cal models. In this work, we evaluate the uncertainty level of NTCP 
parameter as function of the uncertainties of the variables associ- 
ated. A quality assurance of the values calculated by our treatment 
planning system is performed. 
Materials/Methods: We have assumed a sigmoidal dose response 
model for NTCP, depending of equivalent uniform close (EUD), m 
and Ds0 parameters. The Kutcher-Burman reduction method is 
used to calculate the EUD. We suggest that m and Ds0 follow a Pois- 
son probability distribution, and we apply Monte Carlo method of 
propagation of uncertainties to derive the distribution probability 
of NTCP. A number of sets of parameters values for different organs 
have been gathered in databases. We have developed a Visual Basic 
application to carry out an independent calculation of NTCP based 
on dose-volume histograms automatically exported from the treat- 
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ment planning system and these values are compared with those 
calculated by the Philips Pinnacle 3 (v. 7.4f) planning system. 
Result: The uncertainty analysis of the NTCP shows three different 
regions: a. NTCP near to zero, b. Slope zone, and c. NTCP near to one. 
In a. and c. the parameters uncertainties does not affect to the NTCP 
uncertainty because the value of NTCP reaches a saturation region. 
The more important uncertainty is obtained in region b, because is 
mostly sensitive to the uncertainties of both m and Dso. 
Conclusions: We conclude that, though parameters of the NTCP 
model could be affected by relevant uncertainties, clinical accept- 
able uncertainties are achieved if the NTCP value is kept in the satu- 
ration region. The comparison between our model and the planning 
system shows an agreement in all the cases studied when using the 
same dataset of parameters. 
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was linked to non treatment related as well as technical factors: pro- 
static volume (p = 0.02), number of needles (p = 0.005) and number 
of seeds (p = 0.01). Neither clinical factors, nor treatment related or 
dosimetric factors predicted pollakiuria, nocturia or incontinence. 
Compared to the initial clinical status, dysuria at 2 months increased 
in almost half of the patients, decreasing to 30% after 1 year. The 
dosimetric parameters VlO0 and Dg0 at day 1 and day 30 predicted 
(p < 0.04) dysuria grade 2 or 3, 2 months after treatment. Nocturia 
worsened in 25 % of the cases after 2 months and decreased to 16 
% after 1 year. Pollakiuria and incontinence were negligible (<5%). 
No rectal toxicity was demonstrated. Impotence was increasing with 
time of follow-up. 
Conclusions: Our data suggest that post brachytherapy toxicity 
profile is acceptable. Retention, dysuria and nocturia are the most 
common symptoms and decrease with increasing time of follow-up. 
Prostatic volume, number of needles and seeds predict the risk of 
retention. 

P o s t e r s  B r a c h y t h e r a p y  
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12Sl PROSTATE BRACHYTHERAPYTOXlCITY IN 80 CONSECUTIVE PA- 
TIENTS 
D. Defever~,V. ChevaP, F. Bonodeau 2, E. Lartigau 1, 
I -CENTRE OSCAR LAMBR~, Department of Radiotherapy, Lille, France 
2 - CENTRE OSCAR LAMBRET, Department of Radiology, Lille, France 

Purpose/Objectif: To present pre- and post-implant dosimetric 
results. To collect acute and chronic toxicity trends and to identify 
clinical and dosimetric predictive factors for urinary morbidity. 
Materials/Methods: Eighty consecutive patients with biopsy-prov- 
en T1-T2 prostate adenocarcinoma whom underwent brachytherapy 
between 08/2002 and 11/2005 were evaluated. An ultrasound-guid- 
ed transperineal permanent seed implantation (pre-implant tech- 
nique) with stranded ~2Sl sources (RAPIDstrand©) was performed. 
The prescription dose was 145 Gy to the planning target volume. 
Post-implant dosimetry was performed 1 day and 1 month later on 
the basis of CT imaging.The pre-implant, day 1 and day 30 prostatic 
(V200, VlS0, V100, Dg0), urethral (V150, D30, DS) and rectal (V110) 
parameters were calculated. The median time of follow-up was 19 
months (range 2-38). Urinary, rectal and sexual toxicity was classi- 
fied by the RTOG toxicity scale at 2, 6, 12, 18 and 24 months. Clinical, 
treatment and dosimetric parameters were evaluated in univariate 
and multivariate analyses to identify independent predictors for uri- 
nary morbidity. 
Results: The mean pre-implant prostate volume was 32.8 cm ~. Day 
1 and 30 mean CT prostate volume were 49.3 cm 3 and 37.5 cm 3. The 
mean (SD) prostatic dosimetric values at day 1 post-implant were: 
V100:85 % (8), Dg0:90 % (17) and at day 30: Vl00:90 % (6), Dg0: 
102 % (16). The mean (SD) urethral dosimetric values at day 1 post- 
implant were: V150: 6 % (10), D5: 136 % (26), D30: 122 % (18) and at 
day 30: V150: 21% (21 ), D5 : 163 % (39), D30: 143 % (31). 
Because of urinary retention, 8 (10 %) patients required a pubic 
catheter and two of them needed surgical transurethral resection. 
Median time of onset and duration were 10 days (range 12 hours 
- 6 months) and 6 months (range 2 - 12 months). Urinary retention 
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A CASE OF STRAND MIGRATION AFTER PROSTATE SEED IMPLANT 
R Chubal, R.Taylor~, M. Salkeni2, K. Duke~, A. HerskovW,A. Areg, 
I - WEBBER CANCER CENTER, Radiation Ontology, Warren, MI, USA 
2 - VAN ELSLANDER CANCER CENTER, Radiation Ontology, Warren, MI, USA 

Purpose/Objectif: I-125 seeds are available for use as within strands 
(i.e. spaced at a fixed distance within an absorbable suture). Strand 
technique is often employed for prostate seed implants in order to 
improve seed spacing and inhibit and seed migration 
Materials/Methods: An 1-125 seed implant was executed with a 
total of 87 seeds implanted using 28 needles. All the seeds were ac- 
counted for by fluoroscopic images obtained at the end of the case. 
Cystoscopy showed no seeds or strands in the bladder. The activity 
per seed was 0.42 Units, the total activity was 37.41 units or 29.46 
mCi. The prescribed dose was 145 Gy and the prostate volume was 
34.4 cc. 
Results: Post-plan evaluation performed four weeks after the im- 
plant demonstrated that one strand was found to have migrated to 
the anterosupero-lateral margin of the ischiorectal fossa (adjacent 
to the ischium; see figure). Dosimetric parameters were found to be 
adequate as follows: The Dg0 was 135.0 Gy or 93%, the V150 was 
10.3 cc or 30% of the implanted volume, the Vl00 was 82% or 28.2 
cc. The vg0 was 92% or 31.6 cc and the V80 was 98% or 33.7 cc. Aver- 
age dose to the urethra was 147.4 Gy, maximum dose to the urethra 
was 159.2 Gy. Average dose to the rectum was 109 Gy and maximum 
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dose was 134 Gy. The patient did not report any symptoms related 
to the strand migration. 
Conclusions: Strand migration may occur after seed implan t using 
this technique.The mechanism of strand migration to this particular 
location in this case remains unclear. Dosimetric parameters were 
not dramatically affected and the patient had no related symp- 
toms. 
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A COMPARISON BETWEEN POST-PLANNING PROCEDURES AFTER 
SEED IMPLANTATION 
F. Bialas ~, U. Maurer 2, G. Maurer 2, K. Lang 3, J. Zumbe 3 
I - RADIOLOGISCHES NETZWERK RHEINLAND, Medizinische Physik, Leverkusen, 
2 - RADIOLOGISCHES NETZWERK RHEINLAND~ Strahlentherapie, Leverkusen, 
3 - KLINIKUM LEVERKUSEN, Klinik f~r Urologie, Leverkusen, country 

Purpose/Objectif: Comparison of post-plannning procedures done 
independent with Variseed and Pinnacle. 
Materials/Methods: For 17 patients we have done post-planning 
procedures after seed implantation with the Variseed and the Pinna- 
cle treatment planning system. All patients were treated according 
to the recommendation of ESTRO and EAU.The treatment was done 
with the intraoperative dynamic treatment realtime treatment plan- 
ning module oftheVariseed 7.1 planning system. The median activ- 
ity of the seeds were at 0,634mCi/seed. The post-planning CT was 
done with a slice thickness of 3mm and 3mm increments as well. 
We have done automatic seed-finding with Variseed and manually 
with Pinnacle. The region of interests were defined independently 
by the same radiation oncologist on both systems. Then we com- 
pared the volume, the Dg0 and Vl00 of the prostate and the Dmax 
of the urethra. 
Results: The deviations between the two treatment planning pro- 
cedures have the following average values.Volume of the prostate: 
6.6% standard dev 4.7% D90 prostate: 7.9% standard dev 4.3% V100 
prostate: 2.9% standard dev 1.2% Dmax urethra: 16% standard dev 
13.7% 
Conclusions: It is possible to make post-planning procedures with 
both planning systems. The large differences for Dmax of the ure- 
thra is caused by the small distances to the seeds and the enormous 
influence of the deft nition of the urethra. 
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A DOSIMETRY STUDY OF VAGINAL ~921R BRACHYTHERAPY APPLI- 
CATIONS WITH A SHIELDED CYLINDRICAL APPLICATOR SET 
Ch. Gromoll~,A. Kiesel 2 
I - MARIENHOSPITAL STU1TGART, Medical Physics, Stuttgart, Germany 
2 - UNIVERSITY OF STLn-rGART, Biomedical Engineering, Stuttgart, Germany 

Purpose/Objectif: Shielded vaginal cylinders are used in the brach- 
),therapy with Ir-192 for special treatments. The dose distribution 
can be modified by the use of shielded segments from tungsten 
(90 ° segments). An example is the protection of the rectum during 
vaginal treatments. In this work the precision of the calculated dose 
distribution of the treatment planning system is examined. From the 
result conclusions are derived for the clinical use. 
Materials/Methods: The treatment planning system (Plato BPS, 
Nucletron B.V., Veenendal, The Netherlands) calculates the dose at 
point P corresponding to the AAPM TG 43 formalism. If point P is 
located behind a shielding segment the weakening of the radiation 
is taken into account by a factor. In the concrete case the factor is 
0.17. Changes of the dose distribution on the open side due to ab- 
sorption and backscattering are disregarded. The dose distribution 
of the source is measured in an automated scanning water phantom 
(Blue Phantom, Scanditronix-Wellh6fer). The used ionization cham- 

ber was the CC01 (Scabditronix-Wellh6fer) with a measurement vol- 
ume of only 0.01 cm 3. The rate of charge collection by the ionization 
chamber is measured using an electrometer (Farmer-DosemeterTyp 
2570) set in the dose rate mode. The effective centre of the source is 
determined empirically by scanning the detector in the x-, y- and z- 
directions past the source.The effective centre is located at the dose 
rate maxima of the three orthogonal scans. The following measure- 
ments are carried out at two different distances (35 and S0mm) from 
the source axis in the level of the effective centre. The dose rate is 
measured in steps ofS ° from 0 to 360 ° around the radioactive source. 
We examined our results with the Monte-Carlo method (EGSray). 
Results: The results are investigated in three separate categories: 
(Open side, protected side and transition zone). A relatively good 
agreement appears on the open side between calculated and meas- 
ured values. The measured results deliver generally higher dose 
rates. However, the deviation is clinically acceptable with max. 5%. 
The measured results on the protected side reveal up to 10% lower 
dose rates than the calculated ones. Arising deviations in the area of 
transition are up to 20%. The monte carlo simulation confirms our 
result. We observed a good agreement with our results. 
Conclusions: Changes of the dose distribution in the near area of 
the source due to the use of tungsten segments are not negligible. 
The backscattering-effect should particularly taken into account on 
the open side. The appearance of backscattering causes an intensi- 
fication of the radiation on the open side. It could be shown, that 
this complex system can be adequately described with a very simple 
computational model. The transition zone must receive special at- 
tention. No critical structures should occur. 
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A NEWTECHNIQUE OF STEREOTACTIC PERMANENT BREAST SEED 
IMPLANTATION 
N. Jansen ~, R Nickers ~ 
I - LIEGE UNIVERSITY HOSPITAL (CHU), Radiation-oncology, Liege, Belgium 

Purpose/Objectif: To evaluate the feasibility of a new technique to 
use permanent seed implants in the breast. This first experience was 
based on 15 patients treated in the context of a boost after external 
beam radiotherapy. 
Materials/Methods: Patients were selected based on risk factors for 
local recurrence (mainly age <SOy, or insufficient resection margins). 
The patient was immobilized and the breast fixed with a thermo- 
plastic sheet at a simulation procedure during external classical 
whole breast radiotherapy. A template bridge was applied, mildly 
compressing the breast and consisting of 2 identical thick needle 
guiding templates with holes every cm. It was placed in such a way 
that the tumor bed was covered by the template under fluoroscopic 
and clinical control. Reference points were placed on the sheet and 
patient, to reposition the sheet during the next steps. A thoracic 
CT/MRI scan was obtained and the image set rotated to get images 
perpendicular to the implant axis. A 4 to 5 mm thick skin layer, the 
whole heart in case of left sided treatments, the ipsilateral lung and 
the CTV were delineated. The CTV was defined as the tumor bed 
plus a margin of at least 2 cm, amounting in practice to the volume 
of a breast quadrant which is considered appropriate in this boost 
series. A preplan was made prescribing a 50 Gy boost to the CTV, 
and limiting if possible skin doses to below 30 Gy. In the operating 
theatre the breast was immobilized in the same position using the 
marked reference points. Under general anaesthesia 8-20 needles 
were placed and 29-80 0.3 mCi Iodine125 seeds in strands were im- 
planted through the template, similar to prostate implants. A short 
fluoroscopy at the end of the implant was done to check implant 
consistency. The implant results were verified with a postplan 2 
weeks later on which the CTV was not contoured because of a dif- 
ferent breast orientation and the absence of visible markers in most 
patients. 
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Results: The simulation, scanning and implant procedure were fea- 
sible and well tolerated: no short term toxicity over grade I after a 
mean follow up of 10 months (range 1-15) except for one case of 
transient grade III arm neuropathy. Fluoroscopic control showed a 
good strand insertion, with the exception of a mild shift in a few 
strands. The pre plan and dose volume histogram showed a good 
CTV coverage (CTV V100% = 97+3.8%). Organs at risk were well 
spared : the mean post plan skin, heart and lung V30Gy were 2, 0, 
4 ml respectively.The post plan showed a mild seed dispersion be- 
cause of breast oedema and relaxation after sheet removal, leading 
to a slightly lower V100% (96+37 ml versus 105+41 ml, p=0.007) and 
trend for a lower V200% (34+16 ml versus 37+20 ml, p=0.45). 
Conclusions: The described technique is feasible but to be able to 
use it for partial breast irradiation we need to select patients with 
good markers helping to identify the target volume. A trial testing 
this approach for PBI is due to start. 
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A SIMOLE ANALYTIC EXPRESSION FOR MULTIPLYING FACTOR (MF) 
IN HDR BRACHYTHERPAY GYNECOLOGICALTREATMENTS 
M. de la Torre~,V. Bourel ;, U. Novik ~ 
I - BBA, Department of Radiation Ontology, Buenos Aires, Argentina 

Purpose/Objectif: Comparing different Brachytherapy gyneco- 
logical treatments is an old and unsolved problem. The big dose 
gradients inside treatment volumes, different dose rates used and 
different fractionations hinder an easy obtaining of radiobiological 
comparisons parameters. R. Dale has proposed the use of a Multiply- 
ing Factor (MF) to solve these difficulties but the calculation of this 
factor is not mathematically simple. The MF associates an equivalent 
BED with a reference BED ( BED = MF * BEDre f ). eq 
Materials/Methods: Obtaining the MF can only be carried out 
through a calculation "voxel by voxel" in a certain dose distribution. 
This dose distribution in gynecological brachytherapy depends es- 
sentially on used applicator. 
Since 1992 in our center we have treated more than 1000 patients 
with gynecological HDR brachytherapy using the ring applicator. 
For all the possibilities of this applicator (combining rings of 26, 30 
and 34 m m with tandems of 20, 40 and 60 mm) and for a certain dis- 
tribution of dwell positions the MF was calculated using as reference 
BED value the BED in point A. 
For our purpose we develop a software that obtains the dose dis- 
tribution considering the applicator geometry and the active well 
positions, and it gives the MF as final result. 
81 different situations were analyzed and through a fiting techn!que 
an analytic expression between BEDeq and BEDr~ was obtained. 
Results • With our analysis we obtained a simple analytic expression 
for the MF as a function only of the treatment volume, the number 
of fractions, the reference dose per fraction and the parameters a 
and b of the linear quadratic model. 
In all analyzed cases treated with standard protractation, the differ- 
ence between the value calculated by the software "voxel by voxel" 
and the analytic expression was smaller than 5%. This difference is 
acceptable for radiobiological comparison. 
Conclusions: These results suggest that the obtained equation is 
acceptable for clinical use, and that it can permit the comparison 
among different institutions allowing by this way the analysis of the 
biological effectiveness of different HDR brachytherapy treatments. 
The present work has been developed with ring applicator because 
it is today the more frequently used. The results can be perfectly ap- 
plied to treatments carried out with Fletcher applicator wich is also 
broadly used in the practice of the gynecological brachytherapy in 
many centers of the world. 
The same analysis could be made in bachytherapy LDR. 

ACUTE AND LATE URINARY TOXICITY IN 606 PROSTATE BRACHY- 
THERAPY PATIENTS -THE BC CANCER AGENCY EXPERIENCE. 
M. Keyes ~, V. Moravan 2, S. Miller ~ , H. Pal 3, W. Kwan 4, M. Liu 4, J. Morris 1, 
R. HalperinS, T. Pickles 1 
I - BRITISH COLUMBIA CANCER AGENCY, VANCOUVER CENTRE~ Radiation Oncology, 
Vancouver, Canada 
2 - BRITISH COLUMBIA CANCER AGENCY, VANCOUVER CENTRE, Population and Pre- 
ventive Ontology, Vancouver, Canada 
3 - BRITISH COLUMBIA CANCER AGENCY, VANCOUVER ISLAND CANCER CENTRE~ Radia- 
tion Oncology, Victoria, Canada 
4 - BRmSH COLUMBtA CANCER AGENCY, FRASER VALLEY CANCER CENTRE, Radiation 
Oncology, Surrey, Canada 
5- BRmSH COLUMBIA CANCER AGENCY, SOUTHERN INTERIOR CENTRE, Radiation On- 
cology, Kelowna, Canada 

Purpose/Objectif: To describe acute and late urinary toxicity and 
associated predictive factors in 606 uniformly treated consecutive 
prostate brachytherapy (PB) patients. 
Materials/Methods: Pts were implanted July 1998 - January 2003. 
Median follow was 49.5mo (range 34 - 89). Baseline and post-treat- 
ment IPSS, urinary QOL (scale from O=delighted to 6 = terrible) were 
prospectively collected. Acute urinary toxicity was measured at 6 
weeks, subacute at 6 months and late on > 12 months after PB us- 
ing the RTOG scale. Logistics regression was used for probability of 
RTOG grade 2+ and Cox proportional hazards regression for time to 
IPSS normalization. 
Results: Median baseline IPSS was 5. Median IPSS at 6 weeks, 6, 12 
and 60mo were 19, 11 and 8 and 6 respectively. Of the entire cohort, 
83% had an IPSS that returned to baseline with 31%, 62% and 75% 
by 6, 12 and 24mo respectively. Patients not attaining IPSS normali- 
zation had lower pre-treatment IPSS scores (p<O.001). For all pts, 
baseline median QOL score was 2 and have improved (decreased) 
to 1 at 24mo. Percentage of pts having acute (at 6 weeks), subacute 
(at 6 months) and late (at > 12 months) RTOG grade 2 toxicity was 
37%, 20% and 23%; RTOG grade 3: 16%, 4%, and 5%. One patient 
developed grade 4 toxicity at 36-month follow up. The proportion 
of patients experiencing grade 2+ toxicity at any particular 12-60 
month follow-up remained stable (9-5% grade 2, <2% grade 3). 
Factors predictive for late RTOG > 2 urinary toxicity were: baseline 
IPSS (p<.O01), pre-implant prostate volume (p=0.027), diabetes 
(p=0.044), prostate Dg0 (p=.03) and V150 (0.05). Factors predictive 
for time to IPSS normalization after prostate brachytherapy were: 
baseline I PSS (p<.001), androgen suppression (p<.001), pre-PB pros- 
tate volume (p=0.016), prostate VlO0 (p<.001), V150 (p=.011) and 
D90 (p=.002). 
Conclusions: 
Most urinary symptoms resolve within 12 months after PB. We have 
observed a low rate of severe late urinary toxicity (7% RTOG > 2) 
at 5 years. Two years after PB and onwards, most patients have the 
same urinary QOL compared to baseline. Baseline urinary symptoms 
(ilPSS), prostate size pre implant and prostate dosimetry (V100, V150 
and Dg0) predict for worse urinary symptoms after the procedure. 
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ACUTE TOXICITY IN LOW RISK PROSTATE CANCER TREATED WITH 
LOW DOSE (125)1 BRACHYTHERAPY: PROSPECTIVE ANALYSIS. 
A. Cabeza ~, A. Rodriguez 2, R Caballero ~, S. Rosa de la. 2, O. Leiva 2, R 
Fernandez-Leton 3, A. Lopez 3, E. Cabello 3, E. Lanzos ~ 
I - HOSPITAL UNIVERSITARIO "12 DE OCTUBRE", Radiation Oncology, Madrid, 
Spain 
2 - HOSPITAL UNtVERStTARtO "12 DE OCTUBRE", Urology Department, Madrid, 
Spain 
3 - HOSPITAL UNtVERStTARtO "12 DE OCTUBRE", Radiophysics Department, Ma- 
drid, Spain 

Purpose/Objectif: The morbidity associated with brachytherapy 
606 Doster 
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is mainly rectal, urinary and sexual. The objective of this study is to 
analyse the acute toxicity ( 12 months after treatment) in a prospec- 
tive study and the statistics significance of several risk factors. 
Materials/Methods: Between September 2003 and December 
2005, 66 patients with low risk prostate cancer (<T2b, Gleason<7 
and PSA_<10ng/ml) and mean preimplant prostate volume of 34_+10 
cc, have received radical treatment with (125)1 brachytherapy, using 
an intraoperative real time, peripheral loading technique and a pre- 
scribed dose of 145 Gy. Alpha-blockers was initiated 10 days before 
the implant, and antibiotic and NSAIDs were prescribed for a week 
after. We evaluate urinary, rectal and sexual toxicity 
Results: Mean follow-up is 18 months. Urinary toxicity: I-PSS and 
QoL values pre-implant were 7.5 and 2 respectively; 12 months af- 
ter the implant, the values were 6.8 and 1.5. The incidence of dysu- 
ria went down from 48% (one month after the implant) to 19% 12 
months after. Haematuria post-implant was reported in 27%. Acute 
urinary retention (AUR) was detected in 11% of the patients, with 
an average duration of 42 days. The only significant risk factor to 
urinary retention was the preimplant prostatic volume (0.047); pres- 
ence of median lobe and pre-treatment I-PSS not found significantly 
related to the incidence of AUR. Rectal toxicity: Rectal tenesmus 
and/or urgency were found in 11%, all of them cured at 6 months. 
Initial discharge of mucus or blood was detected in 6.1%, all of them 
solved at 6 months. Sexual toxicity: Excluding patients in androgen 
deprivation therapy, adequate erectile function was seen in 72% 
and partial dysfunction in 21%. Twelve months after the implant 
16% of patients referred impotence, partial disorder in 28% and nor- 
mal rigidity in 56%, being the previous erectile function the most 
important predictive factor. Haemospermia and painful ejaculation 
(9% and 7% after the month 1) disappeared at 6 months. 
Conclusions:In our initial experience (125)1 brachytherapy has low 
morbidity focused in urinary symptoms and in less proportion rectal 
toxicity. After 12 months, however, I-PSS recovered preimplant val- 
ues. This procedure maintains an excellent erectile function, mainly 
in patients with previous normal erectile response. We want to stress 
the need to selection adequately patients with no large prostates 
regarding to avoid AUR 

608 poster 

CLINICAL FEASIBILITY OF A NEW ROBOTIC NEEDLE INSERTION 
METHOD TO MINIMIZE PROSTATE MOTION DURING IMAGE GUI- 
DED PROSTATE INTERVENTIONS 
V. Lagerburgl, M. Moerland~, M. van Vulpen~,J. Lagendijk ~ 
I - UNIVERSITY MEDICAL CENTER UTRECHT, Radiotherapy, Utrecht, The Neth- 
erlands 

Purpose/Objectif: The purpose of this study is to investigate the ef- 
ficacy of a new needle insertion method (tapping instead of push- 
ing) in reducing attendant prostate motion. This can be useful in 
applications where tissue motion due to needle insertion is prob- 
lematic such as e.g. MRI-guided prostate brachytherapy and breast 
biopsies. 
Materials/Methods: Prostate motion due to needle insertion was 
measured in 30 patients, who were transperineally implanted with 
fiducial gold markers for position verification in prostate intensity 
modulated radiotherapy. In total 32 needles were manually pushed 
into the prostate and 29 were tapped with a prototype robotic sys- 
tem. This system makes it possible to insert a needle with a certain, 
well-defined, amount of momentum and a high velocity. Due to this 
high needle insertion velocity, we expect the prostate motion to be 
minimal. The needle insertion velocity is adjustable by changing the 
air pressure of a pneumatic cylinder. After the first 5 patients the air 
pressure was increased from 6 to 8 bar.The prostate motion in the 
cranio-caudal direction was measured on the video record of the 
ultrasound images. Differences in prostate motion between the two 
needle insertion methods were analysed with SPSS using the t-test 

and the Mann-Whitney test. 
Results: No problems or complications occurred during needle 
insertion with the tapping device. The group of patients who had 
the needles tapped into the prostate seemed to have less pain dur- 
ing needle insertion compared to the group who had the needles 
pushed into the prostate, likely because of the high needle insertion 
velocity.The mean prostate motion was 5.6 mm (range 0.3 - 21.6) 
when the needle was pushed and 0.9 mm (range 0 - 2.0) when the 
needle was tapped into the prostate (p < 0.001 ). After increasing the 
air pressure from 6 to 8 bar the mean prostate motion decreased 
from 1.4 mm to 0.7 mm (p = 0.002). 
Conclusions: We have shown that our new robotic needle insertion 
method is feasible and significantly reduced the prostate motion 
compared to the old method of pushing the needle into the pros- 
tate. The optimal air pressure might be somewhat higher than the 
used 8 bar, resulting in even less prostate motion. 
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COMPARISON BETWEEN CT AND ORTHOGONAL BASED CALCULA- 
TION OF ICRU RECTAL AND BLADDER DOSES DURING INTRACA- 
VITY BRACHYTHERAPY FOR UTERINE CERVIX CANCER - ARE OR- 
THOGONAL FILMS NOW OBSOLETE? 
A. Cameron ~ , H. Coomber 2, C. French 2, R Cornes 1 , 
1 - BRISTOL HAEMATOLOGY AND ONCOLOGY CENTRE, Clinical Oncology, Bristol, 
United Kingdom 
2 - BRISTOL HAEMATOLOGY AND ONCOLOGY CENTREz Radiotherapy Physics Unit, 
Bristol, United Kingdom 

Purpose/Objectif: To compare the accuracy of the ICRU-38 dose 
points defined for cervix brachytherapy when planned using con- 
ventional 2D or image guided 3D protocols. 
Materials/Methods:The study included 26 consecutive patients re- 
ceiving intrauterine brachytherapy for cervix cancer using a single 
intrauterine tube and 2 colpostats with a conventional Manchester 
type applicator. Cases were from 17/06/2005-28/04/2006. For their 
first fraction of intracavity brachytherapy, after insertion of the ap- 
plicator, bladder catheter and vaginal packing, all patients had a 
CT scan of the pelvis at 2mm slice intervals and digitalised A-P and 
lateral orthogonal films. Using the Varian brachytherapy planning 
system (BrachyVision) standard plans were applied to these images 
with the dose defined at point A. The ICRU-38 rectal and bladder 
points were also identified and doses at these points recorded. To 
exclude inter-observer variation the points were determined by a 
single person. The paired-t test was used to determine if there was a 
significant difference between the doses calculated in an individual 
patient using CT- or orthogonal-based imaging. 
Results: Of the 26 patients 2 were excluded, resulting in 24 patients. 
For the rectum, the mean difference between CT and orthogonal 
film calculations of the dose at the ICRU point was 4.02% (1.43- 
6.60%; p<O.01). Similarly for the bladder the mean difference was 
3.81% (1.48-6.15%; p<0.01%). 
Conclusions: There is a statistically significant difference of dose 
when calculated using the two techniques of about 4%. HDR brach- 
ytherapy doses are more damaging than the same dose given at 
LDR. Correction factors of 0.54 are advised. This suggests that the 
LDR radium equivalent difference in dose calculations for our study 
would be 4.02 x 1/0.54 = 7.44%, which could be of real clinical sig- 
nificance for future toxicity. 
At present, many radiotherapy centres are changing several steps 
of their cervix brachytherapy protocols; dose rate (LDR or MDR to 
HDR), applicator design (Manchester type to ring design), dose cal- 
culation (2D orthogonal radiographs to CT planned 3D). Both Amer- 
ican Brachytherapy Society and ESTRO guidelines mandate that, 
for continuity, we continue to report doses at the ICRU-38 "point 
A", "bladder" and "rectal" points during this period of change. We 
believe that radiotherapists need to be aware that a change from 
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2D to 3D estimation of Organ at Risk dose points may be of clinical 
significance. Each centre may need to repeat a study such as this 
to maintain similar ICRU-3B points during the transition to new 3D 
planning. 
In addition approximately 6% of patients who receive radical radio- 
therapy for gynaecological malignancy, despite being within dose 
constraints for ICRU rectal and bladder points, develop significant 
bowel or bladder toxicity. It is possible that some of this toxicity is 
due to inaccuracy in measurement of the ICRU bladder and rectal 
point using orthogonal films. 
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COMPARISON OF A PRE PLANNED DOSE DISTRIBUTION WITH 
A REAL TIME DOSE DISTRIBUTION IN ULTRA SOUND GUIDED 3D 
CONFORMAL BRACHYTHERAPY OF PROSTATE CANCER 

L. Karlsson ~, B. Johansson%J. Persliden 3, 
I - OREBRO UNIVERSITY HOSPITAL, Medical Physics, Orebro, Sweden 
2 - OREBRO UNIVERSITY HOSPITAL, Ontology, Orebro, Sweden 
3 -OREBRO UNWERSITY HOSPITAL, OREBRO UNiVERSiTY, Medical Physics, Orebro, 
Sweden 

Introduction : Since 1998 the University Hospital in 6rebro has been 
treating prostate cancer with HDR brachytherapy in combination 
with external radiotherapy. The dose in external radiotherapy is S0 
Gy (2 Gy/frac) and in brachytherapy 20 Gy (10 Gy/frac). The treat- 
ment was based on a pre planned dose distribution. 235 patients 
were treated between may-1998 and feb-2004. Since mars-2004 a 
real time dose planning system "SWlFT"(Nucletron B.V.) is used for 
ultra sound guided 3D conformal brachytherapy for our prostate 
treatments. To the present time, 90 patients have been treated with 
the system. 
In the brachytherapy treatment, the needles can diverge from the 
preplanned positions and this will cause some uncertainness in the 
dose distribution. For the old method this was not fully corrected 
for. 
The aim of this study was to evaluate the influence of the needle 
divergence between the old method, the pre planned dose distribu- 
tion and the new real time dose planning. As a measure, we used the 
DVH (dose volume histogram) data. 
Materials/Methods: The real time dose planning system, SWIFT, 
for brachytherapy of prostate cancer was used. This system gives us 
the possibility to make ultra sound guided corrections of the needle 
configuration and displacement in real time.The needles are placed 
accordingly to a preplan and we can then acquire US images and 
perform longitudinal and transversal corrections of the needles in 
relation to the target. 
To simulate the old technique we used a pre planned dose distri- 
bution, in the real time dose planning system, based on the same 
(+/- 1,S %) DVH data as for the live plan given to the patient. This 
dose distribution, dwelltimes/dwell weights, was then transferred 
into the live plan needle positions. This will give us a dose distribu- 
tion without corrections for eventually transversal displacement. 
This was done for 40 patient treatments. We also determined the 
actual displacement of the needle tip or the first dwell position for 
the needles in the 40 treatments. 
Results: The mean DVH data for the target with and without correc- 
tions was for D90:111% and 103% and for Vl00: 99% and 92% re- 
spectively. For urethra and rectum the numbers are D10: 113% and 
108% and D10: 73% and 73% respectively. 
The determined lateral displacement of the first dwell positions in 
the live plan compared to the pre planned position was found to 
be 2,4 mm. 
Discussion : Considering the dose distribution we found that it was 
the inner part of the prostate volume that received a somewhat low- 
er dose using the old approach with no needle displacement correc- 

tion. This explains why urethra received a lower dose. However, we 
also noted that two patients received high dose values (D10>125%) 
with the old technique. For the prostate, 20% of the treatments with 
the old technique resulted in a D90 which was less than 15% of the 
prescribe dose. 
Conclusion: With the real time dose planning system corrections for 
needle divergence can be performed. We consider it to be impor- 
tant to use this kind of real time dose planning tool to be able to 
make individual dose plans more accurate. 
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COMPARISON OF LOCAL CONTROL, SURVIVAL, AND LATE MORBI- 
DITY BETWEEN CONTINUOUS LOW-DOSE-RATE BRACHYTHERAPY 
AND PULSED-DOSE-RATE BRACHYTHERAPY IN CERVICAL CANCER 
PATIENTS. 
LU. Fokdal% J.J. Christensen% K. Tanderup% J.C. Lindegaard% 
I - AARHUS UNIVERSITY HOSPITAL, Department of Oncology, Aarhus, Den- 
mark 
2 - AaRHUS UNIVERSITY HOSPITAL, Department of Medical Physics, Aarhus, 
Denmark 

Purpose/Objectif: To compare outcome in terms of local control, 
survival, and late morbidity between two groups of cervical cancer 
patients who received continuous low-dose-rate brachytherapy 
(LDR) or pulsed-dose-rate brachytherapy (PDR). 
Materials/Methods:In 1996 our manually loaded intracavitary 137- 
Cs tube and box equipment for cervical cancer was replaced with 
192-1r remote afterloading PDR. A review of all patients treated be- 
tween February 1994 and March 2000 was performed. The study 
endpoints were local control rate, overall- and disease-ftee survival 
rates and late morbidity. All patients were treated as part of a proto- 
col (NOCECA) with radiotherapy without concomitant chemothera- 
py. For tumours £ 8 cm, the pelvis (CTV-E) was treated with 45Gy/25fx 
while the tumour and uterus (CTV-T) was treated with 50Gy/25fx. 
Brachytherapy (BT) was given after 10, 20, and 25 fractions of EBRT 
each time delivering 10Gy (dose rate 1Gy/h) to point-A. For tumours 
> 8 cm, CTV-E was given 45Gy/25fx and CTV-T 60Gy/3Ofx. BT was 
given after 1S and 25 fractions of EBRT each time delivering lOGy 
(dose rate 1 Gy/h) to point-A. Outcome and morbidity (RTOG) was 
prospectively recorded. 
Results: A total of 90 patients were given EBRT and BT. Forty pa- 
tients (44%) and SO patients (56%) were treated with LDR and PDR, 
respectively. The equivalent dose in 2 Gy fractions (EQ2) delivered 
to the CTV-T was the same in each period. In all patients, median 
follow-up was 4.08 (0.36- 6.95) years. In the LDR and PDR group me- 
dian follow-up was 4.44 (0.36-6.95) years and 3.69 (0.61-5.46) years, 
respectively. The group of patients treated with PDR had significant 
larger tumour sizes (P-value 0.03) and lower hemoglobine (P-value 
0,03), while other patient and treatment characteristics were equally 
distributed between the two groups. The 5-year local control rate, 
disease-ftee survival rate, and overall survival rate was 82%, 63%, 
and 62% for the LDR group and 75%, 49%, and 46% for the PDR 
group. These differences were not statistically significant. Moreover, 
no significant difference in late actuarial bladder, bowel and vaginal 
toxicity was found between the two groups. 
Conclusions: Treatment outcome for LDR was equivalent to PDR. 
Considering the advantages of PDR in terms of dose optimisation 
and patient friendliness the present data support the use of PDR in 
the treatment of cervical cancer. 
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CONJUCTIVAL CARCINOMA TREATED BY BRACHYTHERAPY WITH 
90S RI90Y 
B. Jancar I, 
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I - INSTITUTE OF ONCOLOGY, Radiotherapy, Ljubljana, Slovenia 

Purpose/Objectif: Conjuctival carcinomas are rare and there is 
no uniform method of their treatment. After local excision various 
therapeutic procedures could be performed, such as brachytherapy, 
cryotherapy and external beam irradiation. 
Materials/Methods: We treated 7 patients with squamous cell car- 
cinoma of the conjuctiva. There were 6 man and one woman with 
mean age 75 years (range from 70 to 85 years). One male patient 
was treated 5 years before because of the breast carcinoma. He was 
treated by mastectomy, postoperative irradiation and chemothera- 
py and was NED at the appearance of conjuctival carcinoma. 
All patients were operated upon. Histopathological examination 
confirmed invasive squamous cell carcinoma with minimal residual 
tumor (R1) in 4 pts and macroscopic residual tumor (R2) in two pts. 
In one patient only biopsy was done because of extensive carcino- 
ma of the bulbar conjuctiva and conjuctiva of eyelids. 
All pts were irradiated postoperatively by ophthalmic applicator 90 
Sr/90 Y. Dose at the surface was 60 Gy, given in 4 fractions for R2 
tumors and for R1 tumors 40 Gy also in four fractions. In patient with 
extensive tumor, brachitherapy was combined with ortovoltage 
X-ray therapy for tumor of the eyelids with shielding of the bulbar 
conjuctiva treated by ophthalmic applicator.The dose to the lid con- 
juctiva was 70 Gy. 
Results : There were no local reccurences or distant metastases with 
minimum follow-up for at least 1 year for all pts. (range from 1 to 4 
years). 
Conclusions: Brachitherapy with 90Sr/90Y ophthalmic applicator is 
effective treatment modality in management of conjuctival carcino- 
mas. Photograps of the tumors before and after brachytherapy will 
be presented. 
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CONSERVATIVE TREATMENT OF CHOROIDAL MELANOMA WITH 
12S-IODINE BRACHYTHERAPY 
G. viani 1 
I - HOSPITAL A.C. CAMARGO, Department of Radiation Ontology, Sao 
Paulo, Brazil 

Purpose/Objectif: To evaluated the results of 125-1 plaque brachy- 
therapy in our institution and identify prognostic factors associated 
with local control (LC), free metastatic survival (FMS), overall sur- 
vival (OS) and evaluated visual acuity (VA) postreatment for ocular 
melanoma (OM) 125-1. 
Materials/Methods: From March 2001 to October 2004, 79 patients 
underwent 125-1 episcleral plaque (Collaborative Ocular Melanoma 
Study [COMS] design) for the treatment of choroidal melanoma. The 
median tumor height was S mm (range 5- 11 ram). Doses and dose 
rates at the tumor apex, base, and sclera were calculated. Visual acu- 
ity was scored with Snellen eye chart and a visual acuity of 20/200 as 
used as cut off point. Patient age and the presence of hypertension 
(HAS), diabetes (MD) or smoking(S) tobacco were noted. 
Results: With a median follow-up of 28 months, the 4-year actuarial 
OS and LC rate were 94.6% and 81%, respectively. The median time 
to visual loss after therapy was 18.7 months.The 4-year actuarial rate 
of visual preservation better than 20/200 was 44%. Dose rates to the 
tumor apex smaller than 90 Gy, age older than 60 years, tumor di- 
ameter more than 9.6 mm and height tumor more than Smm were 
associated with reduced LC. Patients older than 60 years were as- 
sociated reduced OS. 
Conclusions: Patients in our series experienced excellent OS, FMS 
and satisfactory LC, but with a measurable incidence of visual de- 
cline. Age, tumor height, tumor diameter and dose at tumor apex 
were independent prognostic factors associated with LC. 
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CONTEMPORARY RADICAL TREATMENT FOR PROSTATE CANCER 
USING BRACHYTHERAPY OR EXTRAPERITONEAL LAPAROSCOPIC 
RADICAL PROSTATECTOMY: 18 MONTH OUTCOMES INCLUDING 
URINARY FUNCTION, INCONTINENCE AND ERECTILE DYSFUNC- 
TION 
R. Persad I , K. Bobruk ~ , MPJ. Wrigh£, CG. Eden 2, A. Henderson 3 
I - BRISTOL ROYAL INFIRMARY, Urology, Bristol, UK 
2 - NORTH HAMPSHIRE HOSPITAb Urology, Basingstoke, UK 
3 - ST LUKE'S CANCER CENTREt ROYAL SURREY COUNTY HOSPITAL, Department of 
Brachytherapy, Guildford, United Kingdom 

Purpose/Objectif: The reported biochemical outcomes of brachy- 
therapy and radical prostatectomy from contemporary studies seem 
similar within the first 5-10 years post therapy. Symptomatic ptient 
reported outcomes have rarely been reported from contemporary, 
prospective, longitudinal studies using validated questionnaires, 
particularly when radical prostatectomy has been performed using 
the laparoscopic route. Erectile Dysfunction (ED), urinary problems 
(UP) and urinary incontinence aid bother (UIAB) from brachytherapy 
(BXT) and laparoscopic radical prostatectomy (LRP) are reported 
from UK centers (2 performing LRP & 1 BXT centre). 
Materials/Methods: EORTC-PR25 and IIEF-5 questionnaires were 
completed before treatment (BXT n=189, LRP n=101) and at 
3/6/12/18months. LRP Nerve-Sparing was Bilateral (BNS)-35%, Uni- 
lateral (UNS)-12% and not-attempted (NNS)-53%. Potency was de- 
fined as IIEF-5>I 1. 
Results: BXT potency preservation (PP) was: 53% at 12m and 58% 
at 18m. Changes of'Moderate' clinical significance in the UP domain 
occurred up to 6m with changes of 'a little' significance thereafter. 
No significant changes in UIAB score occurred. 
Overall PP was 30% at 12 and 18m for all LRP patients, but 67% at 
12m and 43% at 18m after bilateral nerve-sparing LRP. No significant 
change in the UP domain occurred following LRP. Clinically signifi- 
cant deterioration in UIAB of at least 'moderate' intensity occurred 
at every follow-up; similar changes occurred at 3 and 6m in the BNS 
group (no patients who reported UIAB problems in the BNS group 
had 12 or 18m data yet). 
Conclusions: Both treatments significantly adversely affect poten- 
cy rates. Incontinence is a 'moderate' problem after LRP and these 
changes persist up to 18m. 'Moderate' changes in the urinary prob- 
lem domain after brachytherapy improve to 'a little' clinical signifi- 
cance after 6m. 

P o t e n c y  For  
Pa t i en t s  
P o t e n t  P reop  
( I I E F >  11) 

l t 2 m  18m 
FU FU 

Al l  30% 30% 
LRP (n=20) (n=lo)  

BNS 67% 430/o 
LRP (n=9) (n=7) 

Al l  53% 58% 
BXT (n=28) (n=19) 

EORTC PR25 
U r i n a r y  P r o b l e m s  ( U P )  
Mean  (SD)  

Pre 3m 12m t 8 m  

8.$ 6.8 4.9 6.6 
(19~3) (13.4) (131) (123) 

7,4 51 4 0  30  
(21.4) (9.2) (11.9) (67)  

8.1 23.9 15.9 15.9 
(9.6) (16,5) (13.2) (14.7) 

EORTC PR25 U IAB  
M e a n  (SD)  

Pre 3m 12m 18m 

5,6 27.6 21,4 19.1 
(192) (30.6) (21.1) (26.2) 

133 20,5 0 0 
(29.8) (21.6) 

0 08  0 4  0 
(6.4) (35)  
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CONVENTIONAL SOURCE DWELLING UPTOTHE UTERINE FUNDUS 
MAY NOT BE MANDATORY IN INTRACAVITARY RADIOTHERAPY 
FOR CERVICAL CANCER 
K. Ohara ~, K. Ohnishi 1, K. Nemoto~,T. Hashimoto ~, N. Fukumitsu ~, M. 
Hata ~, S. Sugahara ~, K. Tokuuyel,Y. Akine ~ 
I - UNIVERSITY OF TSUKUBA, Department of Radiation Oncology, Tsukuba, 
Japan 

Purpose/Objectif: It is essential to identify target volume clearly in 
modern radiotherapy (RT). Intracavitary radiotherapy (ICRT) for cer- 
vical cancer, however, has conventionally been applied regarding 
the entire uterus as target volume because tumor extension up to 
the corpus is normally not estimable by the gold standard of physi- 
cal examination. We investigated whether conventional tandem- 
source dwelling up to the uterine fundus is still mandatory today 
when tumor extension is estimable by magnetic resonance (MR) 
imaging. 
Materials/Methods: This retrospective study consisted of 95 pa- 
tients with stage IBI-lVB cervical squamous cell carcinoma treated 
by high-dose-rate ICRT (3-6 insertions per patient) after pelvic ex- 
ternal RT with central doses ranging from 12.0 to 50.0 Gy (median, 
30.6 Gy) with or without chemotherapy betwe en 1993 and 2003. 
Reduction of source-dwell length at the uterine corpus was applied 
optionally to 46 of 105 patients treated before April 2001 and rou- 
tinely to 49 to 50 patients treated thereafter. Target volume was as- 
sessed by MR images obtained before traetment and immediately 
before or during ICRT. A tandem applicator was inserted to reach 
the uterine fundus after sounding the uterine cavity. Source-dwell 
length was carefully tailored referring to the MR-assessed target 
volume so that the target volume is sufficiently encompassed by 
the reference dose envelope (6.0 Gy). Acceptability of reduction of 
source-dwell length was analyzed in terms of pelvic failure at the 
uterine corpus. 
Results: Reduction of source-dwell length was put into practice 
in 248 of 368 total insertions and in all individual insertions for 38 
patients. The reduced length ranged between 5 and S0 mm. Pelvic 
failure was identified in 21 patients between 3.7 and 25.0 months 
after the treatment, and there was no evidence of pelvic failure in 
the remaining 74 patients with the follow-up period between 1.2 
and 128 months. In none of these 21 patients, failure was identified 
at the uterine corpus by MR imaging at the time of pelvic failure. 
Conclusions: Our clinical practice of ICRT performed after external 
RT, which could have contributed to eradicate subclinical disease 
in the corpus, suggested that reduction of source-dwell length in 
accordance with MR-assessed target volume is acceptable from the 
standpoint of local disease control. 
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DOSE VOLUME HISTOGRAM ANALYSIS OF NORMAL STRUCTU- 
RES ASSOCIATED WITH ACCELERATED INTRACAVlTARY PARTIAL 
BREAST IRRADIATION DELIVERED BY HIGH DOSE RATE BRACHY- 
THERAPY 
A. Stewart 1 
1 - ROYAL MARSOEN HOSPITAL, Radiotherapy Department, Sutton, SM2 5PT 

Purpose/Objectif: To assess the radiation dose delivered to the 
heart and ipsilateral lung during delivery of accelerated intracavi- 
tary partial breast brachytherapy using a MammoSite TM applicator. 
Materials/Methods: In the context of an institutional review board 
approved feasibility study, dosimetric analysis was conducted on 
patients receiving accelerated intracavitary partial breast irradiation 
using the MammoSite TM applicator following wide local excision and 
negative sentinel lymph node biopsy forT1 ductal breast carcinoma. 
Dose to the heart was evaluated for all patients with left breast tu- 

mors who had a CT scan encompassing the entire heart. Dose to 
the lung was evaluated for all patients for whom the entire lung 
was scanned. Structures of interest were contoured.The treatments 
were planned using 7 to 9 dwell positions with 5mm spacing. The 
dwell times were chosen so that the prescription dose of 3400cGy 
was lcm from the surface of the MammoSite" balloon. 
A number of dose parameters, such as the volume of the structure 
receiving 10Gy or more (Vl0) and the dose received by 20 cc of the 
structure (D20), were calculated as well as the maximum and mean 
doses received. 
Results: Fifteen patients were in the study. Five had complete CT 
data for the lungs, ipsilateral lung volumes ranged from 925 to 1380 
cc.The median lung Dmean was 4.7 Gy [range 2.1-5.6 Gy] and the me- 
dian lung Dma x was 37.5 Gy [range 6.3-45.7 Gy].The median V20 as a 
percentage of the lung volume was 0.9% [range 0-2.5%] while the 
median lung VlO was 7.3% [range 0-13.3%]. Six patients had com- 
plete heart data for left breast treatment, cardiac volumes ranged 
from 337 to 551 cc.The median cardiac Dmean was 3.7 Gy [range 3.1- 
4.8 Gy] and the median cardiac Dmax was 15 Gy [range 10.6-27.2 
Gy]. The V20 for the heart was zero for all but one patient while the 
V10 was 0.01%. The median cardiac D20 was 7.9 Gy [range 6.4-11.9 
Gy]. 
Conclusions: This small subset study gives low values for V10 and 
V20 for both heart and lung. In all cases less than 25% of the ipsilat- 
eral lung received less than 20 Gy. Though not directly comparable 
to external beam close parameters, it appears that the dose to ipsi- 
lateral breast and heart do not give any indication against partial 
breast irradiation based on high dose rate brachytherapy. 
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DOSIMETRIC COMPARISON OF ORTHOGONAL X-RAY AND CT 
BASED MULTI-CATHETER INTERSTITIAL INTRAOPERATIVE IM- 
PLANT FOR ACCELERATED PARTIAL BREAST IRRADIATION (APBI) 
USING DOSE VOLUME INDICES. 
D. Shamurailatpam ~, A. Ashwini 2, R. Upreti ~, A. Munshi 2, R. Jalali 2, D. 
Deshpande 
1 - TATA MEMORIAL HOSPITAL, Department of Medical Physics, Mumbai, 
India 
2 - TATA MEMORIAL HOSPITAL, Radiation Oncology, Mumbai, India 

Purpose/Objectif: CT based dosimetry provides a clinically realistic 
evaluation of interstitial implant as compared to traditional orthog- 
onal radiograph technique. In this study dosimetric outcome of X- 
ray and CT based planning of multi-catheter intestinal implant used 
for APBI were compared using different dose volume indices. The 
potential of interactive isodose optimization algorithm was tested 
for improved tumor coverage 
Materials/Methods: Intra-operative placement of flexible nylon 
tubes were performed on ten consecutive patients of early stage 
breast cancer using the Paris system. For each patient an enface 
radiograph and axial CT images were taken and dosimetry was 
carried out on Plato Sunrise TPS. Lumpectomy cavity, CTV and ip- 
silateral breast were delineated on axial CT images following RTOG 
0413 guideline. Catheter reconstruction was done on CT images. For 
each patient three plans were generated using active loading length 
measured from a) the X-ray [P 1] and b) based on the CTV [P21. In both 
P1 and P2 geometrical optimization was done on volume. The refer- 
ence prescription isodose of P2 was subsequently optimized inter- 
actively using graphical optimization tool and this yielded the plan 
P3. Dosimetric outcome were evaluated qualitatively and quantita- 
tively using the dose volume indices which include coverage index 
(CI), external volume index (El), relative dose homogeneity index 
(DHI), overdose volume index (OI) and conformal index (COIN) 
Results: The median volume of lumpectomy cavity was 66.3 cc 
[range 39.4 to 87.6 cc), while the volume of CTV ranged from 98.2 
to 179 cc [median 138 cc). The median (SD) CI of lumpectomy cavity 
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estimated from P1, P2 and P3 was 0.85 (0.06), 0.88 (0.08) and 0.97 
(0.04) respectively. The corresponding value for CTV was 0.69 (0.11 ), 
0.73 (0.11) and 0.91 (0.05). The 33% (w.r.t P1) and 25% (w.r.t.P2) in- 
crease in the median CI of CTV observed in graphically optimized 
plan (P3) lead to decrease in DHI from 0.84 to 0.77. In all patients V~s 0 
and V20 o was lesser than 60 cc and 19 cc respectively; highest being 
observed in P3. Highest median OI of 0.1 (SD 0.02) was observed in 
P3 as compared to 0.04 of P1 and P2. El was highest in P1 (median 
0.24) as compared to 0.14 of P2 and 0.18 of P3. Significant improve- 
ment of COIN (median 0.75, SD 0.02) was observed in P3 over 0.47 
and 0.61 of P1 and P2 respectively. 
Conclusions: Dosimetry based on the active length measured from 
X-ray provides excessive irradiation of normal breast. Interactive 
graphical optimization allows the shaping of prescription isodose 
to the shape of target at the cost of high dose volume and dose in- 
homogeneity. Use of dose volume indices allow quantitative evalua- 
tion of different plans and can be use as a tool to correlate dosimetry 
with clinical outcome. 
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DOSIMETRIC EVALUATION OF INTERSTITIAL HIGH-DOSE-RATE IM- 
PLANTS FOR LOCALISED PROSTATE CANCER 
G. FrOhlich~,T. Major 2, R Agoston2, J. L6vey2,A. Somogyi2,J. Fodor 2 
1 - SEMMELWEIS UNIVERSITY, Doctorial School, Budapest, Hungary 
2 - NATIONAl. INSTITUTE OF ONCOLOGY, Department of Radiotherapy, Buda- 
pest, Hungary 

Purpose/Objectif: We use transrectal ultrasound-guided interstitial 
prostate brachytherapy as a boost treatment in combination with 
teletherapy to patients with Iocalised intermediate- or high-risk 
prostate cancer. Dose distributions of the implants performed with 
a high-dose-rate It-192 source were evaluated. 
Materials/Methods: Treatment plans of 134 implants for 126 pa- 
tient were evaluated using dose-volume histograms. Geometrical 
optimization was applied, and 10 Gy dose was prescribed to surface 
of the prostate.The tolerance dose to urethra and rectum was 125% 
and 80%. Graphical optimization was used when the dose coverage 
needed improvements. The volume of the prostate was measured, 
and its fraction receiving 90%, 100%, 150% and 200% of the pre- 
scribed dose was calculated (V90, Vl00, VlS0, V200). The dose de- 
livered to 90% of the prostate volume (D90), the minimum dose in 
the prostate (Dmin), maximal dose to rectum (D r) and urethra (D u) 
reference points, dose to volume of 2cm ~ of the rectum (D 2) and 

o 0,1 cm 3 and 1 ¥o of the urethra (Do, 1, D1 ) were determined. Correlation 
analysis was performed between point and volume doses.The dose 
non-uniformity ratio (DNR) and the dose homogeneity index (DHI) 
were calculated to quantify the dose homogeneity. The coverage 
index (CI) was determined, and the dose conformality to the target 
volume was assessed with the use of the conformal index (COIN). 
In most patients in-vivo dose measurement was performed in the 
rectum with semiconductor detectors. 
Results: The median number of needles was 16 (range: 7-23), the 
mean prostate volume was 24.6cm 3 (6-65,4cm3). The mean vg0, 
VlO0, V150 and V200 were 98%, 94%, 43% and lS%, respectively. 
The mean D90 was 106% (71-118%), and the Dmin was 81% (44- 
96%). The mean dose to rectum and urethra reference points was 
74% (37-116%) and 121% (83-134%), respectively.The mean volume 

o 0 doses were D2=47~ (23-77¥o) for the rectum, D0,1=129% (86-147%) 
and D1=145% (93-253%) for the urethra.The correlation coefficients 
were: R(D~D2)=0,69, R(Du,D0,~)=0,SS, R(Du, D1)=0,23. The mean DNR 
was 0.40 (0.22-0.58), while the DHI was 0.54 (0.27-0.81). On aver- 
age, 94% of the target volume received at least the prescribed dose, 
C1=0.94 (0.68-0.98), and the mean COIN was 0.64 (0.42-0.82). The 
mean maximal measured dose in the rectum was 2.7Gy (0.3-6Gy). 
Conclusions: The treatment plans based on the real positions of 
catheters provided acceptable dose distributions. In the majority 

of our cases the dose to urethra and rectum was kept below our 
tolerance level. The dose to rectum can be estimated correctly by 
the reference point dose but for urethra dose determination the DI 
volumetric parameter is recommended to use. To find correlations 
between dose-volume parameters and side effects requires further 
analysis. 
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DOSIMETRIC VERIFICATION OF THE DOSE DISTRIBUTION IN 
PULSED DOSE RATE BRACHYTHERAPY 
J. Lipinska~,G. Zwierzchowski ~ 
1 - GREATPOLAND CANCER CENTRE, Medical Physics Department, Poznan, 
Poland 

Purpose/Objectif: The aim of this study was the dosimetric verifi- 
cation (in-phantom) of doses calculated with the Plato treatment 
planning system (TPS) by using the GafChromic films and thermolu- 
minescent detectors (TL) in PDR brachytherapy. 
Materials/Methods: Absorbed doses in chosen points were meas- 
ured with the TL detectors; while dose distributions were measured 
with GafChromic films. Dose measurements were made in 14 ref- 
erence points in a specially designed, tissue equivalent phantom. 
All 14 TL-detectors were placed in the selected dosimetric points 
and GafChromic film was placed between the two pieces of phan- 
tom. The treatment plan was calculated using Plato TPS. Integrated 
Brachytherapy Unit was used to verify the applicator and detectors 
positions. On the basis of received images the treatment plan was 
made. The prescribed doses were com pared with the measured dos- 
es. The fusion of images with dose distributions was made. The Im- 
age read from the dosimetric films after its digitalization was fused 
to the one received from TPS. The qualitative analysis of this fusion 
was performed. 
Results: Wilcoxon Test and Sign Test (dependent samples) were 
used to compare the doses calculated with those measured with TL 
detectors. Calculated p-value was analyzed at confidence level a = 
0.05. The statistical comparison of doses calculated and measured 
revealed the insignificant differences, between the range of -14.7% 
and 12.6%. These results fitted well to results of qualitative analysis 
made using images' fusion made for calculated and measured dose 
distributions. 
Conclusions: Both quantitative and qualitative analysis proved cor- 
rectness of the calculation algorithms used by Plato planning sys- 
tem in a phantom study for PDR brachytherapy. 
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DYNAMIC DOSIMETRY IN PROSTATE BRACHYTHERAPY IMPROVES 
POSTPLAN DOSlMETRY, LOWERS THE NUMBER OF SEEDS REQUI- 
RED PER PROSTATE VOLUME AND AT THE SAME TIME SIGNIFI- 
CANTLY REDUCES TOXICITY 
F. Kahmann~,T. Henkel2,P.Wust 3, 
1 - PRAXIS HENKEL UND KAHMANN, Department of Brachytherapy, Berlin, 
Germany 
2 - PRAXlS HENKEL UND KAHMANN, Berlin, Germany 
3 - CHARIT~ CAMPUS VIRCHOW KLINIKUM, Strahlenklinik und Poliklinik, Berlin, 
Germany 

Purpose/Objectif: After more than 500 implants we introduced 
dynamic dosimetry to our prostate brachytherapy pogram in 2003. 
Dynamic dosimetry enables us to constantly control the dosimetry 
of the implant after every single needle implanted and react to any 
misplacement of the seeds in changing the plan for the remaining 
seeds. 
Materials/Methods: We compared 3 groups of patients: the first 
group was being treated at the beginning of our prostate program 
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(1999) the second group 2001 and the third group after introducing 
dynamic dosimetry 2003.The number of seeds needed per cm 3 were 
compared. Furthermore postplan dosimetry data esp. D90, Vl00, 
V200, D10 were evaluated for all 3 groups. For groups 2 and 3 long 
term toxicity data (10-21 mths) could be acquired and compared. 
Results: Seeds needed per cm 3 could be reduced from 1.5 seeds 
to 1.4 and 1.3. For an average prostate of 35 grins a reduction of 7 
seeds could be achieved. At the same time the average coverage 
of the prostate with the prescription isodose (Vl00) was increased 
from 89% to 94% and 96 %. High activity regions within the pros- 
tate were reduced from 450 Gy to 430 Gy and 400 Gy (D10) as well 
as 35%, 33% and 30% (V200) respectively. Nycturia > 3 times per 
night was reduced from 22% to 6% (p=0,01), obstructive symptoms 
from 15% to 9% (p=0,03) and erectile dysfunction from 15% to 9% 
(p=0,01). 
Conclusions: Using dynamic dosimetry two main issues of quality 
control in prostate seed brachytherapy could be addressed even 
in a centre with experience of more than 500 implants. Less seeds 
were needed to achieve better postplan parameters such as Vl00 
and D90. High dose regions could be limited.This was not only more 
cost effective using less seeds but also proofed to be advantageous 
in significantly reducing side effects. We believe that our results 
clearly show that dynamic dosimetry should become the standard 
planning method for safe and effective seed implants. 
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ESTIMATION OFTHE OPTIMAL EXPOSURETO URETHRA IN CT-GUI- 
DED BRACHYTHERAPY OF PROSTATE CANCER 
N. Panarina I, P. Sviridov~,T. Volodina ~, 
I - MEDICAL RADIOLOGICAL RESEARCH CENTRE OF RUSSIAN ACADEMY OF MEDICAL SCI- 
ENCES, Center of Brachytherapy for prostate cancer, Obninsk, Russia 

Purpose/Objectif: Together with rectum and urinary bladder ure- 
thra is treated as one of the critical organs in the computed tomog- 
raphy (CT) -guided brachytherapy for prostate cancer with micro- 
sources iodine-125 (12Sl). Proper treatment planning of radiotherapy 
taking into account optimal radiation exposure to urethra plays 
significant role both in terms of radiotherapy results and patients' 
life quality. 
Purpose research was as follows: 
- to analyze of radiation exposure to urethra while performing CT- 

guided brachytherapy for prostate cancer; 
- to estimate optimal exposure to urethra which involves the dual 

problem. The coverage of the prostate should not be less than 
95% of target dose and that coverage should not hit of patients' 
life quality. 

Materials/Methods: Data on 48 patients with localized prostate can- 
cer were included in this study. During 2004-2006 they were treated 
with CT-guided interstitial brachytherapy using micro-sources ~2Sl in 
the Center of Brachytherapy for prostate cancer of Medical Radio- 
logical Research Centre of RAMS, Obninsk. Bar graphs exposure-vol- 
ume were analyzed to make conclusion on absorbed dose load to 
urethra region. Qualitative showings on influence of radiation ex- 
posure to urethra region and grade of developed urinary symptoms 
were estimated. For this purpose patients were interviewed to find 
out their quality of living. 
Results: It was found out radiation exposure to urethra region more 
than 165% of treatment dose for prostate (145 Gy = 100%) of usual 
treatment dose causes deterioration of patients' quality of live. They 
revealed dysuria, nycturia and increasing in frequency of urination. 
They become most obviously in the critical period which lasts first 4 
weeks after the treatment. From the other hand the exposure less 
than 145% of the target dose (145 Gy) decreases target coverage 
which is limited with the 100% isodose. 
Conclusions: Optimal dose to urethra region was determined dur- 
ing the research. It lays in the range from 145 to 165% of treatment 

dose for prostate (145 Gy). At the same time 100% dose coverage 
keeps to be not less than 95% of the target volume and patients' 
quality of life is not hit. 
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ESTIMATION OF BRACHYTHERAPY DOSE-VOLUME PARAMETERS 
FROM PROJECTION IMAGES 
R Rietveld ~ , E. Kouwenhoven ~ , L. Huizenga 2, R. Wiggenraad 2, 
I - MEDICAL CENTRE HAAGLANDEN, Clinical Physics, The Hague, The Nether- 
lands 
2 - MEDICAL CENTRE HAAGLANDEN, Radiotherapy, The Hague, The Nether- 
lands 

Purpose/Objectif: When treating gynaecological cancer patients 
with brachytherapy using a vaginal cylinder, we verify the correct 
fitting of the applicator within the vagina using a contrast agent. 
Imaging is performed on the treatment simulator, since demarca- 
tion of the region with contrast is clearer on the simulator than on 
CT. Two mutual orthogonal radiographs show possible existence of 
voids between cylinder and vaginal mucosa. Such voids result in a 
displacement of the vaginal wall from the cylinder, hence leading 
to underdosage (Huizenga, ESTRO 2006). Studying the influence of 
these voids on dosimetric aspects of the treatment requires a quan- 
titative analysis in terms of dose-volume parameters, i.e., the volume 
of the target that is underdosed when a void is present. The aim of 
the present work is to obtain a method for estimating the volume 
receiving a specific dose. 
Materials/Methods:The volume is estimated by summation of sur- 
face area estimates of cross-sections perpendicular to the common 
axis of the simulator radiographs. The estimation of these surface 
areas assumes the cross-sections are rectangular, with dimensions 
obtained from the projection images. The accuracy of this approach 
depends on the shape of the volume. It will give an overestimation 
of the true volume value, which is partially compensated by assum- 
ing ellipsoidal shapes. 
Estimation of volumes receiving a dose less than a specified value 
is performed by excluding volume elements that project within a 
cylinder on both images. This cylinder contains the area where the 
dose is higher than the specified value. 
Results: The method was validated using three different phantoms 
created from dental wax, wrapped around a vaginal cylinder with a 
diameter of 30 mm. Seven sets of two mutual orthogonal images 
were taken, at a range of gantry angles, digitized and processed 
with in-house written software (Matlab, The Mathworks). The esti- 
mated volumes were compared with actual wax volumes, and an 
agreement of 97% + 3% was obtained. 
Conclusions: 
Our estimation algorithm of a volume from two projection images 
can at best be approximate. The method is extended to account for 
exclusion of cylindrical structures, thereby producing dose-volume 
parameter values. These are of clinical relevance for the study of the 
influence of voids between applicator and vaginal wall. 
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ESTIMATION OF DOSE RECEIVED BY BLOOD VOLUME DURING THE 
INTRAVASCULAR BRACHYTHERAPYWlTH AN USE OF 32P SOURCE 
D. Garmoll,W. Bulski 1, M. Kawczynska ~, L Kepka 2, 
1 - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER~ Medical Physics De- 
partment, Warsaw, Poland 
2 - MARIA SKmDOWSKA-CuRm MEMORIAL CANCER CENTER, Radiotherapy De- 
partment, Warsaw, Poland 

Purpose/Objectif: Restenosis of coronary vessels is a frequent 
(around 50%) complication of angioplasty. Intravascular brachy- 
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therapy reduces this risk to 10%. Steep dose gradient of brachyther- 
apy protects nearby organs. However, the blood flowing through 
the vessel is not being protected at all. There are few data on doses 
received by blood volume during this procedure. The aim of this 
study was to estimate a dose received by blood during intravascular 
brachytherapy using 2 different methods. 
Materials/Methods: Seventeen patients treated with intracoronary 
brachytherapy for restenosis after angioplasty were evaluated. For ir- 
radiation sealed beta emitting phosphorus 32 - 32p source was used. 
The dosimetric data (activity, radiation characteristics, diameter of 
angioplastic baloons) delivered by the manufacturer together with 
the radiation source 32p (and home verified) were used. All patients 
received 20 Gy normalized I mm from the inner vascular wall. Data 
on vessel diameter, length treated (2 cm for all), exposition time, 
and speed of blood flow were taken into account for each patient. 
Two evaluating models were applied: in the first the geometry of 
the set-up was assumed as perfectly symmetrical (2-D method), the 
second approximated the set-up and calculated dose using voxels 
(3-D method). 
Results: The mean doses received by blood volume ranged from 
0.06 Gy to 5.41 Gy (average: 1.33 Gy), as estimated by 2-D method. 
For the 3-D method the mean doses for blood volume ranged from 
0.06 Gy to 5.43 Gy (average: 1.36 Gy). No statistically significant dif- 
ference in estimation of dose received by blood was seen for both 
methods applied. 
Conclusions: Both methods applied for estimation of dose received 
give similar results. The highest estimated values of blood doses 
shown in the study suggest that in particular situations a dose for 
blood should be considered. It is a little known about its clinical rele- 
vance e.g. as a possible cause of lymphocytes depletion. 
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EVALUATION OF DOSE DISTRIBUTION PARAMETERS IN HDR PROS- 
TATE BRACHYTHERAPY- INFLUENCE OF DOSE DISTRIBUTION OP- 
TIMIZATION ALGORITHMS 
R. Kabacinska ~ , B. Zuchora 2 , A. Wronczewska 3, A. Lebioda 4, R. Makare- 
wicz 4 
I - ONCOLOGY CENTER, Medical Physics Department,, Collegium Medicum 
Nicolaus Copernicus University i, Bydgoszcz, Poland 
2 - ONCOI-OGY CENTER, Medical Physics Department, Bydgoszcz, Poland 
3 - ONCOLOGY CENTER, Brachytherapy Department, Bydgoszcz, Poland 
4 - ONCOLOGY CENTER, Collegium Medicum Nicolaus Copernicus University 
in Torun, Bydgoszcz, Poland 

Purpose/Objectif: The optimal prostate irradiation plan assumes 
a delivery of a prescribed dose to a prostate gland and maximal 
protection of organs at risk (urethra, rectum). The latter one is espe- 
cially important in patients treated with external beam irradiation 
combined with brachytherapy. The aim of this paper is to compare 
selected dose distribution parameters of non-optimized and geo- 
metrically optimized prostate implants. 
Materials/Methods: Ultrasound guided brachytherapy implants 
based on HDR stepping source were added as a boost for external 
beam irradiation. 215 prostate patients were treated between Janu- 
ary 2001 and January 2005. We evaluated dose distribution param- 
eters of 86 prostate implants performed for 56 consecutive patients. 
The mean number of needles in implant was 11.7 needles, the mean 
active length in implant was 2cm. For all implants two dose distribu- 
tion plans were analyzed - non optimized plan (dwell times equal in 
all dwell positions) and geometrically optimized plan ("on volume" 
optimization algorithm). All patients were treated with optimized 
dose distribution plans. 
PLATO (Nucletron) planning system was applied. Following dose 
distribution parameters were analyzed : reference volume Vl00 (vol- 
ume inside 100% isodose), overdose volume V2o 0, overdose volume 
V~50, quality index (QI), uniformity index (UI), planned dose at urethra 

reference point and rectum wall reference point. 
Results: Overdose volumes V150 and V200 were statistically significant- 
ly higher in non optimized implants versus geometrically optimized 
implants. V~s 0 was 11% higher (I 6.2+7.5 cm 3 for non optimized and 
14.5+6.2 cm 3 for optimized implants); V20 o was 22% higher (6.1+2.9 
cm ~ for non optimized and 4.8+1.7 cm ~ for optimized implants). The 
planned dose at urethra reference point and rectum wall reference 
point was respectively 7% and 6% higher in non optimized implants 
versus optimized implants. The mean of QI was 1.6+0.2 for opti- 
mized plans and 1.5+0.1 for non optimized plans. 
Conclusions : The study demonstrates a beneficial impact of geo- 
metrical optimization on the analyzed dose distribution parameters. 
The effect of lowering the dose in the urethra and rectum is strong 
argument to use optimization algorithms in interstitial prostate im- 
plants. 
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EXCELLENT LOCAL CONTROL BY HDR-BRACHYTHERAPY OF THE 
VAGINAL VAULT WITH THREE FRACTIONS OF 5-6.7GY IN 5MM 
DEPTHS IN POSTOPERATIVE EARLY STAGE ENDOMETRIAL CARCI- 
NOMA 
S. Astner 1, A. Heydemann-Obradovic 1, R. Thamm ~, D. Hoelzel 2, M. 
Kiech le 3 , C. Hoess 4, M. Mol Is ~ , B. Roeped, 
1 - KLINIKUM RECHTS DER ISAR, TECHNICAL UNIVERSITY, Radiooncology, Munich, 
Germany 
2 -TUMORREG~STER, Tumorzentrum Muenchen, Munich, Germany 
3 - KUNIKUM RECHTS DER I SAR, TECHNICAL UNIVERSITY, Gynaecology and Obstret- 
ics, Munich, Germany 
4 - KREISKP, ANKENHAUS EBERSBERG, Gynaecology and Obstretics, Ebersberg, 
Germany 

Purpose/Objectif: In endometrial carcmoma the optimal dosage 
and fractionation scheme for postoperative brachytherapy to the 
vaginal vault is still under debate. Therefore we analysed our insti- 
tutional data from treatments with low total doses regarding the 
spectrum found in the literature. 
Materials/Methods" From 1990 until 2002 142 patients with en- 
dometrial carcinoma underwent post-operative vaginal vault HDR- 
brachytherapy with Iridium-192 in curative intent as sole adjuvant 
treatment after hysterectomy +/- lymphonodectomy. For follow-up 
patients were contacted, interviewed on the phone and invited for 
re-examination along with thorough exploration of all available 
data from referring clinics, physicians, relatives and the tumor reg- 
ister Munich. 
Results: Hospital charts and follow-up data were available in 139 
patients (98%) who form the basis of the following evaluation. Me- 
dian age at diagnosis was 64.7 yrs, range 37.2 - 88.8 yrs. Histopatho- 
logical data was re-classified according to the 6 th edition of TNM 
2004, leading to 6 pts. with T1 a (4%), 66 T1 b (47.5%), 44 Tlc (32%), 
17 T2a-b (12%), 4 T3a (3%} and 2Tx. 1 patient presented with pelvic 
nodal involvement, all others were cN0 (44%) or pN0 (55%). Grading 
was G2 in 62% and classical endometrioid adenocarcinoma found in 
84% of histologies. Institutionars protocol for vaginal brachythera- 
py changed in 1998 from former 3xl0Gy prescribed to the surface 
of the vaginal cylinder [94 of 97 pts.] to latter 3x5Gy at 5ram tissue 
depths [41 of 42 pts.] for the upper two thirds of the vaginal length, 
preferably in weekly fractions (range of total treatment time 6-21 
days).After a median follow-up of 7.7yrs (8.gyrs for survivors, range 
3.1-15.4yrs) 5- and 10yr-overall survival was 87% and 68%, with a 
disease-specific survival of 96% and 93%, respectively. Of 42 pa- 
tients deceased, 8 were known to be endometrial cancer-related, 12 
cardiovascular, 10 second primary, 7 others and 5 unknown. 10 pa- 
tients had a recurrence of any sort, 7 with distant spread. Altogether 
2 vaginal (including the pN1 patient) and 4 regional recurrences in 
the pelvis occurred, lOyr-actuarial local control was 98%, regional 
control 97% and metastasis-free survival 94%. De-escalation of 
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brachytherapy dosage did not lead to increase of recurrences. Treat- 
ment was well tolerated : apart from one GI-fistula not clearly related 
to radiotherapy, no other late toxicity > grade 2 ° RTOG was reported 
(toxicity data on 81 pts.). 
Conclusions: In endometrial carcinoma postoperative vaginal 
brachytherapy with 3 x SGy in Smm tissue depths can be recom- 
mended as it serves the ALARA principle with an excellent thera- 
peutic ratio. 
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FLATTERING FILTER DESIGN FOR HDR SURFACE APPLICATORS 
D. Granero ~, J. P~rez-Calatayud 2, F. Ballester ~, E. CasaP, V. Crispin 3, R. 
van der Laarse 4, R. Cases ~, 
I - UNIVERSITY OF VALENCIA-CSIC, Department of Atomic, Molecular and 
Nuclear Physics and IFIC, Burjassot, Spain 
2 - ITIC, HOSPITAL CUNtCA BENtDORM, Radiation Ontology Department, Be- 
nidorm, Spain 
3 - FIVO, FUNDAaON INSTITV'ro VALENClANO DE ONCOLOGiA, Radiation Oncol- 
ogy Department, Valencia, Spain 
4 - NUCLETRON BV, Veenendaal, The Netherlands 

Purpose/Objectif: Small superficial malignancies are usually treat- 
ed with megavoltage electron beams on linacs. An alternative treat- 
ment of these lesions is the use of Leipzig applicators as accessories 
to the microSelectron-HDR system. These cup-shaped applicators 
limit irradiation to the required area using tungsten-alloy shielding. 
One practical problem with these applicators is that the resulting 
isodoses are too rounded on depth, increasing dose heterogeneity 
laterally. The purpose of this work is to design a filter with the use 
of the Monte Carlo method, located at the end of the applicator, to 
equalize the dose laterally. 
Materials/Methods: Monte Carlo GEANT4 code (version 4.7.0) has 
been used to obtain the dose-rate distributions in liquid water. The 
absorbed dose is approximated by kerma using the linear track- 
length kerma estimator evaluated in a 20x20 cm cylindrical water 
phantom scoring in O.SxO.5 mm cylindrical voxels. Enough histo- 
ries were simulated to obtain statistical uncertainties <1% (k=l). 
The Leipzig applicator geometry has been implemented accord- 
ing to manufacturer information. Dose distributions of the Leipzig 
applicators in liquid water have been obtained in a previous work 
(IJRBOP 62, 579-584, 2005) with an experimentally validated Monte 
Carlo code following the TG-43 U 1 recommendations. The most im- 
portant component to the dose rate distribution near of the Leipzig 
applicators is the primary dose. In order to obtain the required filter 
thickness, the primary dose component delivered by the Leipzig ap- 
plicators without filter has been obtained. Assuming an exponen- 
tial attenuation of the primary dose contribution due to the filter, 
exp(-mu*x) being mu the effective attenuation coefficient of the 
filter material and x the required filter thickness, the filter thickness 
in a first approximation has been obtained. A Monte Carlo simula- 
tion with the Leipzig applicator with filter has been done obtaining 
flatter isodoses. This new dose distribution is improved analytically 
again by using the factor exp(-mu*x) to calculate a second order cor- 
rection to the filter thickness. This procedure has been repeated two 
times to improve the flattering of the isodose curves. Radiochromic 
film measurements have been performed over the final applicator 
plus filter to verify the Monte Carlo method and the manufacturing 
process. 
Results: Monte Carlo GEANT4 and radiochromic results agree with- 
in their uncertainties. The filter has been designed for H-type and 
V-type 2 and 3 cm applicators. The average transmission resulting 
factor of the tungsten filter is about 40-50% in the central axis of 
the applicator. 
Conclusions: With the added filter the dosimetric properties of the 
applicators have been improved, equalizing the dose laterally and 
obtaining flatter isodoses for all clinically useful depths.These devel- 
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oped filters have been integrated on the applicator with the name 
of applicators. 
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HDR BRACHYTHERAPY FOR INOPERABLE ENDOMETRIAL CARCI- 
NOMA. COMPARISON OF TWO OPTIMIZATION TECHNIQUES. 
E. Stojkovska ~ , O. Arsovski ~, I. Stojkovski ~ , M. Risteski ~ , S. Veljanoska ~ 
7 - INSTITUTE OF RADIOTHERAPY AND ONCOLOGY, Skopje, Macedonia 

Purpose/Objectif: Purpose of this study is comparison of two opti- 
mization techniques for HDR brachytherapy patients, with inoper- 
able endometrial carcinoma. 
Materials/Methods: Thirteen patients with inoperable endome- 
trial carcinoma were planned for HDR brachytherapy on three di- 
mensional treatment planning system. Dose optimization was 
performed on images acquired on CT scanner, using two different 
optimization techniques. First optimization technique was using 
geometrical concept (points of normalization in myometrium with 
predefined coordinates) and second was volume optimization, ac- 
cording to three-dimensional target volume (uterus). 
Results: In 3 (23%) patients we have noted sub dosage of target vol- 
ume using optimization technique based on geometrical concept. 
Conclusions: Volume based optimization technique is superior ver- 
sus point based optimization technique and it could be useful in 1/4 
of the patients, treated with HDR brachytherapy as definitive treat- 
ment for endometrial carcinoma. 
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HDR BRACHYTHERAPY IN CARCINOMA CERVIX: RECTAL REFRAC- 
TOR OF GAUZE PACKING? 
N. PatiP, V. Murthy 2, T. Gupta 3, U. Mahantshetty ~, D. Sharma 1, S. 
Shrivastava ~, K.A. Dinshaw 1, 
1 -TATA MEMORIAL HOSPITAL, Department of Radiation Oncology, Parel, 
Mumbai, Maharashtra, India 
2 - ROYAL MARSDEN NHS FOUNDATION TRUST, Department of Radiation On- 
tology, Sutton, Surrey, United Kingdom 
3 - ADVANCED CENTRE FOR TREATMENT RESEARCH & EDUCATION IN CANCER (AC- 
TREC), Department of Radiation Ontology, Kharghar, Navi Mumbai, 
Navi Mumbai, Maharashtra, India 

Purpose/Objectif: Intra-cavitary brachytherapy is an integral com- 
ponent of any radical radiotherapy regimen for carcinoma cervix. In 
recent times, high dose rate (HDR) brachytherapy with its inherent 
advantages has largely superseded the traditional low dose rate sys- 
tems. One of the physical advantages of high dose rate has been the 
applicability of aggressive vaginal retraction and packing, enabling 
significant reduction in doses to the bladder and rectum. However, 
evidence regarding the superiority of rectal retractors over gauze 
packing during HDR brachytherapy is lacking. With an aim to direct- 
ly compare the efficacy of the two commonly used techniques of 
retraction viz. gauze packing and rectal retractors in terms of rectal 
and bladder doses during fractionated HDR brachytherapy for carci- 
noma cervix we undertook this study. 
Materials/Methods: Ten patients of carcinoma of the cervix stage 
liB planned for fractionated HDR brachytherapy were included in 
this study. For each patient, the first of the five HDR applications was 
performed using gauze packing or rectal retractors by random as- 
signment. Subsequently gauze packing and rectal retractors were 
used alternately for the remaining four fractions. Individual dosim- 
etry was done for each application and the rectal and bladder doses 
were compared using the Wilcoxon signed rank test. 
Results: A total of 48 HDR brachytherapy applications were per- 
formed. The maximum as well as mean rectal doses were signifi- 
cantly higher in applications where rectal retractors were used in 
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comparison to vaginal gauze packing (p=0.O01 & 0.003 respective- 
ly). The maximum and mean bladder doses were also significantly 
higher (p=0.002 & 0.004 respectively) with retractors. This may have 
been partly due to the absence of anterior gauze packing when us- 
ing retractors. 
Conclusions: Gauze packing was the superior technique with rectal 
and bladder doses being significantly lower than with a rectal retrac- 
tor during fractionated HDR brachytherapy for carcinoma cervix. 
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HDR BRACHYTHERAPY PROSTATE AND BILATERAL HIP REPLACE- 
MENTS 
R Camille ~, D. Waterhouse ~, R. Wilkinson 1 , B. McKernan 1 , A. Haworth 2, 
D. Joseph ~ , D. Waterhouse 3, 
I - SIR CHARLES GAIDNER HOSPITAb Department of Radiation Oncology, 
Nedlands, WA, Australia 
2 - PETER MCCALLUM CANCER CENTRE, Victoria, Australia, 3 - UNIVERSITY OF AD- 
ELAIDE, Department of Medical Physics, Adelaide, Australia 

Purpose/Objectif: Prostate cancer patients with bilateral hip re- 
placements who are considered for HDR Brachytherapy (HDRBT) as 
a boost can present a challenge. Conventional CT scanning of these 
patients can be difficult - signal deficit and artefacts from the pros- 
theses can obscure the prostate, implanted marker seeds and the 
implanted needle tips. At SCGH since 2004, six bilateral hip replace- 
ment patients were booked for HDRBT as a boost following external 
beam radiotherapy. The 1st patient was implanted with flexiguides 
and MRI imaging enabled successful treatment. For the 2 "d patient 
MRI imaging was unsuccessful as a result of significant image dis- 
tortion near the needle tips and the treatment was abandoned. 
Conventional treatment planning with external beam radiotherapy 
presents similar challenges and hence a solution using HDRBT for 
the boost was considered a high priority. 
Materials/Methods: An agar gel prostate phantom was constructed 
that could accommodate various hip prostheses and needle implant 
models.The phantom was used to test different hip prosthesis com- 
binations with MRI, single slice CT and the hospital's newly installed 
64-slice CT scanner. A set of marker wires was constructed from re- 
tired Varisource "dummy wires" to closely mimic the displacement 
of the source wire within the flexiguides. For the next four patients, 
planning images 0.6mm thick and reconstructed in 2mm thickness, 
that included the modified marker wires, were obtained using the 
64-slice CT scanner. MRI images were also obtained with 3mm slice 
thickness. In both modalities, scans were extended to include the 
HDRBT needle template. In all four patients, the CT set was used for 
planning and the imaged wire length was compared with the meas- 
ured wire length (needle tip to template face). 
Results: To date four patients with bilat- hip replacements were im- 
planted with the flexiguides and imaged with 64-slice CT, and MRI, 
using the modified marker wires. 
With 64-slice CT, the needle tip to template lengths agreed with the 
majority of the measured lengths (within +/- 1 mm). In the MRI im- 
ages many of the needle tips were still difficult to identify. This was 
particularly true of the posterior needles, where identification was 
complicated by the presence of blood vessels, which had a simi- 
lar appearance in the images. In some cases, a difference of up to 
15mm in needle length was observed between the MRI images and 
the actual measured lengths. 
Conclusions: Planning images for the bilateral hip replacement 
prostate HDRBT patients using MRI is problematic, primarily due 
to prosthesis composition and the selection of scanning sequence 
used to date.The images obtained with 64-slice CT, in combination 
with modified marker wires and implanting only fiexiguide needles, 
gave good results in terms of accuracy and confidence when identi- 
fying needle tips and prostate markers. Both modalities will be used 
in further investigations. 
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HIGH DOSE RATE ENDOBRONCHIAL BRACHYTHERAPY DVH EVA- 
LUATION 
R. Pirraco 1, A. Pereira ~, N. Stas ~, 
1 - INSTITUTO PORTUGUES DE ONCOLOGIA, Porto, Portugal 

Purpose/Objectif: We describe High Dose Rate (HDR) endobronchi- 
al brachytherapy (EBT), with the total dose obtained by EBT and Ex- 
ternal Beam Radiotherapy (ERT), by dose volume histograms (DVH) 
evaluation. 
Materials/Methods: 
The HDR-EBT has an importante role in the treatment of bronchial 
carcinoma, with palliative and curative intent of haemoptysis and 
endobronchial obstruction. 
EBT indications are: unic treatment, boost after or concomitant to 
ERT, re-irradiations, concomitant to chemotherapy; to reduce the 
total irradiation time. The tumour localization extrabronchial or in- 
visible by bronchoscopy is a contraindication to EBT, the histology 
is no Ionguer one. Stas/Rocha chart use before each EBT allows risk 
evaluation. We never had any fatal or heavy complication. 
Between 1/2000 and 12/2005, 40 patients were treated by EBT. One 
to three bronchial catheteres in each fraction are used, with bron- 
choscope locally placed on bronchial main bifurcation to have the 
same visually reference on X-Ray. A maximum treatment total dose 
of 40 Gy may be delivered in fractions of 5 Gy each, at least one week 
apart. 
After all fractions, we reconstruct the aplications with X-Ray images 
from Nucletron's Integrated Brachitherapy Unit (IBU), duplicating 
the dwell positions and times, using bronchoscope image reference. 
Anatomical references are aleatories. The total dose is determined at 
the volume of interest. 
Dose volume histograms are generated and evaluated. Later we cal- 
culate the volume total dose using data from EBT and ERT DVH's, to 
access a more accurate result. 
Conclusions: This technique allows us to check the total doses and 
volumes irradiated, to escalate the total tumour dose and have bet- 
ter oncological results without complications. 
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1125 MESH IMPLANT DOSE PENETRATION ASYMMETRY iN NON- 
PLANAR SCENARIOS 
C. Holloway 1, D. O\'Farrell ~, R Devlin ~, R. Cormack ~ 
I - BRIGHAM AND WOMEN'S HOSPITAL AND DANA-FARBER CANCER CENTER, Harvard 
Medical School, Department of Radiation Oncology, Boston MA, USA 

Purpose/Objectif: Conventionally dose estimates for 1125 mesh 
implants assume a planar geometry.The implants are often placed 
against non-planar surfaces.This study examines the effect of curva- 
ture on dose distribution around an I125 planar implant for clinically 
relevant geometries. 
Materials/Methods: Post-implant dosimetry CT scans of 10 patients 
who had undergone 1125 mesh implants were analyzed to deter- 
mine the mean curvature of the chest wall and vertebral body at 
the level of the carina. A representative planar implant (50x70 mm) 
was created using radio-opaque markers placed on a uniform grid 
of 1 cm spacing. CT scans (1 mm slice spacing) of the template on a 
flat surface and attached to objects of varying curvatures (25.5, 37.5, 
63.5 and 81.5 mm radius) were acquired. The CT images were im- 
ported into Interplant version 2.0.4 (Burdette Medical Systems) seed 
Iocalizer, the markers were located and dosimetry was performed 
for 0.5 mCi Oncura 6711 0.5 mCi seeds. For each curvature the dis- 
tance to the 100 Gy, 50 Gy, 25 Gy and 10 Gy dose line in the center 
of the implant was measured on both the concave and convex side 
of the implant. The mean curvatures for the chest wall and vertebral 
body were related to the measured dose penetration. 
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Resu l ts :  The mean radii of curvature for the chest wall and vertebral 
body at the level of the carina are 96mm (range [rg] 70-115mm) and 
46mm (rg, 21-70mm) respectively. Isodoses on the concave side of 
the curvature are further in distance from the implant surface than 
isodoses on the convex side. (Figure1). The shaded boxes represent 
the range of the curvature measurements while the vertical arrows 
indicate the mean curvatures of the vertebral bodies and chest 
walls. Each curve is extrapolated to the distance of the implant for 
planar geometry (infinite radius of curvature). 
C o n c l u s i o n s :  

The asymmetry between the dose distribution on the concave and 
convex surfaces of a curvature increases with decreasing radii of cur- 
vature. These data will allow for better estimation of dose in clinical 
situations where the placement of the 1125 mesh implant results in 
a curved geometry. 
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IMPACT OF 3-DIMENSIONALTREATMENT PLANNING ON LATE CRI- 
TICAL ORGAN TOXlCTY IN THE INTERSTITIAL BRACHYTHERAPY 
FOR VAGINAL CANCER 
V. Shankar 1, C. Haritha 2 
I - M S Patel Cancer center, Dept of Radiation Oncology, Karamsad, 
Gujarat, India 
2 - M S Patel Cancer Center, Dept of Medical Oncology, Karamsad, Gu- 
jarat, India 

P u r p o s e / O b j e c t i f :  In patients with Vaginal cancer`interstitial brach- 
ytherapy delivers higher doses compared to incavitary technique. 
Because of precise localization of rectum & bladder on CT scan, the 
DVH analysis would be more accurate in CT based treatment plan- 
ning rather than conventional planning.Investigate the utility, and 
impact of interstitial implant quality parameters like Conformal in- 
dex (CI), Uniformity index (UI), Natural dose ratio (NDR), Peak dose 
(PD) and percentage of volume of critical organs( bladder & rectum) 
receiving mean prescribed dose, over late toxicity in vaginal cancer 
patients. 
M a t e r i a l s / M e t h o d s :  Study comprises of 22 vaginal cancer patients 
treated between 2003 and 2004 of which 18 were FIGO stage III and 
4 were FIGO Stage II. All the patients were treated with concurrent 
chemoradiation using Inj.Cisplatin 40mg/m 2 weekly & a combination 
of 3 dimensional external megavoltage pelvic radiation to a dose of 
S040cgy (with midline block at 3960cgy) followed by 2 applications 
of MUPIT interstitial radiation therapy, spaced 1 week apart, to a 
dose of 24-30gy. All patients underwent an fluoro-guided interstitial 
implant placement under epidural anesthesia followed by CT-based 
planning and were treated with 18 channel HDR brachytherapy re- 
mote afterloader (Microselectron, Nucletron). Triple Optimisation 
techniques (Geometric, Dose Point and graphical) are employed 
in the treatment planning. Natural DVH of 44 clinically executed 
implants were studied for this purpose. Dosimetry parameters for 
implant deduced from DVH included UI, CI, NDR, and PD. For critical 
organ dose analysis, the countured volumes is divided into 12.5%, 

25%, 50% & 100% volumes. The mean dose delivered to respective 
volumes of the critical structures was calculated and the muitino- 
mial logistic regression model applied to check its relationship with 
manifested late toxicity. 
R e s u l t s :  At a median follow-up of 18 months, 20 patients achieved 
clinical local control while 2 had progressive disease.In regular vagi- 
nal implants, mean QI, UI, CI for all the implants is 1.31, 1.23 & 1.14 
respectively. 60% of patients had grade I, 34% had grade II and 6% 
had gr.lll rectal toxicity. For rectal volumes Vl 2.5%, V25%, V50% and 
V100% the mean doses delivered are 75%,65%,50% and 18% of the 
prescribed dose. While 70% of patients had no bladder toxicity, 20% 
developed grade 1 and 10% had grade 2 RTOG reactions. For blad- 
der volumes Vl 2.5%, V25%, V50% and V100% the mean doses deliv- 
ered are 60%, 45%,35% & 10% of the prescribed dose. Multinomial 
Logistic regression analysis showed statistical significance for Vl 2.5 
&V25% for rectum (p<0.052) & Bladder (p<0.063). Compared to the 
non-optimized implants, optimization methods resulted in better 
protection for the bladder wall and rectum. Conformal dose distri- 
bution might result in increase of dose inhomogeneity within the 
target volume. 
C o n c l u s i o n s :  DVH based analysis of the dose distribution enables 
a clinically realistic evaluation of the brachytherapy application to 
be made. In view of precise delineation of the VOI & critical organs, 
CT-based optimized implant allows conformation of the dose distri- 
bution to the PTV while sparing normal tissue and organs at risk. A 
tradeoff between conformality and dose homogeneity results in an 
acceptable dose plan. 
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IMPACT OF BIOLOGICAL EFFECTIVE DOSE (BED) ONTHE SURVIVAL 
IN 261 PATIENTS TREATED FOR ADVANCED CERVICAL CARCINO- 
MA. 
C. Ordeanu ~, O. Coza 1, S. Gavris ~, N. Todor 1, E. Szilagy 1, M. Bako 1, 
1 - iNSTITUTE OF ONCOLOGYr Brachytherapy, Cluj-Napoca, Romania 

P u r p o s e / O b j e c t i f :  The purpose of this retrospective study is to ana- 
lyze the effect of BED on global survival (SV 3) and disease free sur- 
vival (DFS 3) in patients treated in our Institute for advanced cervical 
carcinoma. 
M a t e r i a l s / M e t h o d s :  We included in the analysis 261 patients with 
cervical carcinoma FIGO stages liB-Ill, divided in two therapeutical 
groups: a first group of 107 patients received preoperative external 
beam radiotherapy (EBRT) of 46 Gy/pelvis and 10 Gy/point A me- 
dium dose rate brachytherapy (MDR-BT); after 4 to 6 weeks interval 
TAHBSO with bilateral pelvic lymphadenectomy was performed. 
A second group of 154 patients received definitive EBRT of 64 Gy/ 
pelvis + 14 Gy /A / I -2  fractions MDR-BT. BED was calculated using 
an o/13 ratio of 10 for tumour and 3 for late effects. The group has a 
median follow-up of 44.4 months (3.4-61.6). 
R e s u l t s :  In the preoperative group the median BED10 value was 80 
Gy, with a SV3=98% when BED10>80 Gy vs. 87% for BED10< 80 Gy 
(p=0.08). We found a discriminative BED~0 for SV 3 value of 76 Gy. The 
DFS 3 was 95% for BED10>80 Gy vs. 84% when BED~0<80 Gy (p=0.05). 
In the definitive radiotherapy group the median BED~0 value was 109 
Gy, with a SV3=70% when BED~0>109 Gy vs. 62% for BED~0<109 Gy 
(p=0.25). The DFS 3 was 66% in BED~0>109 Gy vs. 56 % if BED10< 109 
Gy (p=0.24). When including the time factor we found the same 
difference for the first group: SV3=98% for BED~o~>69 Gy vs. 86% if 
BED~0~<69 Gy (p=0.03). In the second group SV~=75% for BED~0e>93 
Gy vs. 59% in BEDlo~<93 Gy (p=0.06). 
C o n c l u s i o n s :  For the patients treated with preoperative EBRT and 
MDR-BT a significant better SV 3 and DFS 3 was found when BED~0>80 
Gy. In the definitive radiotherapy group we found same the same 
results for BED~0>109 Gy but without statistical significance. 
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IMPACT OF DIFFERENCES IN ORGAN CONTOURING AND SEED 
LOCALISATION BY IMAGING MODALITY ON POST-IMPLANT DOSI- 
METRY PARAMETERS FOR PERMANENT PROSTATE IMPLANTS. 
T. Budiharto~,M. De Brabandere~,S. Joniau 2,R. Oyen3,T. Depuydt ~,J. 
Verstraete ~, K. Haustermans ~, 
1 - UNIVERSITY HOSPITAL LEUVEN, Department of radiotherapy, Leuvens 
kankerlnstituut (LKI), Leuven, Belgium 
2 - UNIVERSrrY HOSPtTAL LEUVEN, Department of urology, Leuven, Belgium 
3 - UNIVERSrn' HOSPITAL LEUVEN, Department of radiology, Leuven, Belgium 

Purpose/Objectif: Post-implant dosimetry is recommended for all 
patients undergoing permanent prostate brachytherapy as an in- 
tegral part of QA. At present, CT-based post-implant analysis is the 
most commonly used method for quantitative dosimetric evalua- 
tions. However, MRI allows more accurate volumetric and anatomi- 
cally relevant evaluation, which provides substantially more ac- 
curate dosimetric analysis of prostate implants. The MRI-derived 
source Iocalisation is labour-intensive and needs to be done by an 
experienced physicist. CT-MRI fused images allow accurate determi- 
nation of prostate size and seed position, making this an attractive 
option for post-implant analysis. In this study, we want to compare 
the outcome of three different image-based post-implant dosimetry 
methods {MR-T1 and MR-T2 fusion, CT, MR-T2 and CT fusion). 
Materials/Methods: Twenty patients are included in this study. All 
patients are implanted with 12Slodine seeds. MR-images are acquired 
using aTl-weighted gradient echo sequence, slice thickness 4.5 mm 
and a F2-weighted fast spin echo sequence, slice thickness 3 mm. 
CT-imaging is done on a Spiral CT with 3 mm slice thickness. CT- 
images are acquired after a median time of 37 days (30 to 42 days), 
MR-images after 42 days (35 to 93 days). Prostate contouring is per- 
formed both on CT and T2-weighted MR-images with 2 weeks in 
between jointly by a radiation oncologist and a radiologist. Registra- 
tion between MR-T1 and MR-T2 and between MR-T2 and CT is done 
manually, based on both implanted seeds and anatomical repairs. 
Then the CT-MRI-based dosimetry is compared with the CT-based 
and with the MRI-based dosimetry using the DVH-related param- 
eters recommended by the American Brachytherapy Society. 
Results: To date, the results of the first five patients are available 
for analysis. Significant differences in prostate volume are found, 
depending on the image modality used. Average prostate volume 
contoured on CT is 24.1% higher than on MR-T2 (41.4 + 12.3cc vs. 
23.2 + 10.1cc). QA DVH-related parameters strongly depend on the 
image modality: the mean Dgo is 8.0% higher (1SD=9.1) and the 
mean VIO0 is 5.4% higher (1SD=S.9) for CT-MRI than for CT. When 
differences in Dgo and VIO0 between CT-MRI and MRI are analyzed, 
large but unexpected differences are found between these imaging 
modalities in favour of cr-MRI. 
Conclusions: Although earlier work (De Brabandere et al., 2006) in- 
dicated that the mean deviation of the reconstructed seed positions 
it1 a phantom was within acceptable limits for clinical evaluation of 
prostate implants by RX and MRI, these preliminary data may sug- 
gest that we cannot simply extrapolate these findings on a MRI com- 
patible phantom to individual patients. The future of post-implant 
dosimetry probably lies in the fusion of CT and MRI to accurately 
determine prostate size based on MRI and seed position based on 
CI. To validate this hypothesis, the results on 20 patients will be re- 
ported at the time of the meeting. 
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IMPORTANCE OF THE CT/MRI FUSION METHOD AS A LEARNING 
TOOL FOR CT-BASED POST IMPLANT DOSIMETRY IN PROSTATE 
BRACHYTHERAPY 
O. Tanaka ~ , S. Hayashi ~ , M. Matsuo 2, S. Maeda ~ , K. Sakurai; , M. Nakano 1 , 
T. Deguchi~, H. Hoshi ~ 

I - GIFU UNIVERSITY SCHOOL OF MEDICIN~ Department of Radiology, Gifu, 
Japan 
2 - KIZAWA MEMORIAL HOSPITAL, Department of Radiation Oncology, Mi- 
nokamo Gifu, Japan 

Purpose/Objectif: To compare the CT-based and CT/MRI fusion- 
based postimplant dosimetry after permanent prostate brachy- 
therapy and to evaluate the improvement in CT-based dosimetry by 
radiologists with or without experience in using the CT/MRI fusion 
method. 
Materials/Methods: Thirty-eight consecutive patients agreed to 
participate in a prospective study. All patients were treated with 
loose ~2Sl radioactive seeds using a Mick applicator. All patients 
underwent preoperative TRUS prostate volume studies 3-4 weeks 
before the implant. The Task Group 43 formalism and Variseed soft- 
ware package was used both for planning and calculating the final 
dosimetry. Post implant CT and MRI were obtained on the day after 
the procedure. CT was obtained using a CT scanner with 16 detector 
arrays. MR images were obtained with a five-channel sense cardiac 
coil under easy breathing with a slice thickness of 3 mm and no in- 
tersectional gap. The MR imaging sequence was contrast-enhanced 
Tl-weighted spin-echo (repetition time [TR]/echo time [TE] in milli- 
second: 607/12) with 2 milliliter of gadopentetate dimeglumine ad- 
ministered per kilogram of body weight.The prostate contours from 
CT/MRI fusion are the gold standard for determining the prostate 
volume and dose volume histogram (DVH). CT-based postimplant 
dosimetries were performed by two physicians. Observer 1 was a 
radiologist who had never used CT/MRI fusion method for postim- 
plant dosimetric analysis. Observer 2 was a radiation oncologist ex- 
perienced in postimplant analysis using the CT/MRI fusion method. 
Both observers were unaware of the pre-planning TRUS results. 
therefore, although observer 2 had a little advantage of the knowl- 
edge of brachytherapy, the main different between the two observ- 
ers was their experience in performing postimplant analysis using 
the CT-MRI fusion method. The prostate dosimetry was evaluated 
by prostate Dgo and V100. The group comparisons for volumes and 
dosimetric parameters were performed using the t test. 
Results: No significant difference was observed in the mean pros- 
tate volumes between the two observers and the CT/MRI fusion 
data. However, the correlation coefficient value for observer 2 
(R2=0.932) was greater than that for observer 1 (R2=0.793). The D90 
and Vl O0 values as evaluated by the two observers were significant- 
ly underestimated in comparison to those evaluated using the CT/ 
MRI fusion methods. The underestimation of the DVHs by observer 
1 was thus greater than that by observer 2 (prostate Dgo: 99.56% 
for observer 1,102.97% for observer 2, 109.37% for CT/MRI fusion. 
Prostate Vl O0: 88.12% for observer 1, 90.14% for observer 2, 91.91 % 
for CT/MRI fusion). 
Conclusions: The difference in the mean value in D90 and VlO0 by 
observer 1 was significantly greater than that for observer 2. These 
findings suggest that the CT/MRI fusion method provides accurate 
feedback which thereby improves CT-based postimplant dosimetry 
for prostate brachytherapy. 

636 poster 

IMPROVING SEED MIGRATION RATE USING REAL-TIME NEEDLE 
NAVIGATION AND A ROBOTIC NEEDLE RETRACTION SYSTEM 
M. Chr~tien ~, J. Morrier ~, S. AubiM, N. Varfalvy ~, A.G. Martin ~, E. 
Vigneault ~, L. Beaulieu ~ 
I - CHU de Oudbec et Centre de recherche en cancdrologie de I'University 
Laval, H(~tel Dieu de Quebec, Quebec, Canada 

Purpose/Objectif: To demonstrate that seed migration rates for 
loose seed implantation techniques goes down with the use ad- 
vance technology. 
Materials/Methods: Our institution has an ongoing permanent 
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seed implant program since 1994. In February 2004, a systematic 
seed migration (SM) detection procedure was implemented in the 
clinic. It involved a highly sensitive Nal gamma counter detector.The 
detector is used to scan each patient, during the 1 months follow-up 
visit, from head to the umbilicus. ACT exam is conducted afterward 
for post-implant dose analysis. If the counter reads a positive signal 
of more than 1400 counts/minute, the patient received a chest X-ray 
and/or digital fluoroscopy for documentation purposes. A total of 
367 patients were scanned to date. Of those, 107 were implanted 
using a pre-planning method for which the prostate volume is ob- 
tained a few weeks before the procedure (M1). All needles are load- 
ed before the procedure, inserted based on the preplan. 177 were 
implanted using intra-operative volume acquisition and inverse 
planned dosimetry (SPOT PRO/IPSA, Nucletron). For these patients, 
the needles were built automatically on a table in the operating 
room and were inserted under 3D ultrasound guidance (M2). Finally, 
for 58 patients (M3) the intra-operative technique was modified 
so that M2 is supplemented by a robotic needle retraction system 
(seedSelectron, Nucletron). M1 and M2 correspond to technique 
where the physicians perform the needle retraction manually. The 
same treating physicians were involved for all the cases. 
Results: SM was found to occur for 16.35% (60) patients. The Nal 
seed migration detector proved to be more efficient than either 
the chest X-ray or fluoroscopy. X-ray yields a false negative (FN) rate 
of 35 %, with only 39 patients detected out of the 60. Fluoroscopy 
gives a FN rate of 18.33% or 49 cases. The FN rates are due to fast 
moving seeds. The fraction of patients with SM went from 20.56% 
using M1 to 18.08% for M2 and 12.07% for M3. The use of the intra- 
operative volume and needle guidance allow a small decrease in the 
SM of 2.4%. However, replacing the manual retraction procedure of 
M1 and M2 by a robotic system improves the SM significantly, 6 to 
8%. Thus manual retraction of the needles accounts for large frac- 
tion of detected SM cases. In term of migrated seeds, it corresponds 
to 70 seeds out of 19739 implanted seeds or 0.39%. Only 7 patients 
had multiple SM of 2 {4 cases) and 3 seeds (3 cases). 
Conclusions: SM detectors save chest X-ray for almost 88% of our 
patients based on our actual implantation technique (M3). This cor- 
responds to a reduction of unnecessary dose and use of resources. 
We have shown that advance technology such as intra-operative 
planning, needle navigation and robotic loading and retraction all 
have an impact on SM. The robotic retraction system was found to 
be the most effective loose seed implantation technique in terms 
of SM. 
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INFLUENCE OF A COMMONLY USED STENT TYPE ON THE "DOSE 
DISTRIBUTION IN ENDOVASCULAR BRACHYTHERAPY 
E. Drud ~, M. Todorovid,T. Schoenborn ~, R. Schmidt ~, 
I - UNIVERSITY MEDICAL CENTER HAMBURG-EPPENDORF, Radiotherapy and Ra- 
dio-Oncology, Hamburg, Germany 

Purpose/Objectif: Endovascular Brachytherapy (EVBT) is a method 
to prevent restenosis after PTCA. The irradiation of the treatment 
site stops unwanted proliferation of tissue. Often EVBT is performed 
after a stent has been placed into the artery. As the stent is made 
of metal, it influences the dose distribution. The magnitude of this 
influence is still unknown. It is impossible to take this into account 
while planning the treatment.The stent could lead to serious under- 
dosage and thus the treatment aim is missed. 
Materials/Methods: A commonly used stent type was used for this 
investigation. The dose at different positions along the stent was 
determined. 
Additionally the depth dose curves with and without stent were 
measured and compared. The comparison of the curve shapes gives 
indications about the change of the beta spectra with and without 
stent. 

The dose distribution with and without stent was simulated with the 
Monte Carlo Code GEANT4.8. 
Results: Measurements were performed at seven positions along 
the stent. The minimum value is 17% below the maximum value. At 
the position with the minimal response the detector was placed di- 
rectly behind one strut of the stent. 
A comparison of the percentage depth dose curves with and with- 
out stent shows good agreement. The shape of the two curves is 
comparable, that indicates that the stent does not change the beta 
spectrum signi&#64257;cantly. 
The results of the simulation with GEANT4.8 show good agreement 
with the measurements. 
Conclusions: For EVBT it is of vital importance to know the source 
parameters (dose rate, dose homogeneity) exactly. MOSFETs are a 
useful tool for QA in EVBT, as they allow easy handling and calibra- 
tion without calibration sources. Additionally, their small size pro- 
vides a better spatial resolution compared to other dosimeters That 
means that they are even capable of resolving the influence of very 
small structures like stents on the dose distribution. 
The influence of stents on the dose distribution has two aspects. 
Firstly, a stent leads to inhomogeneity of the dose distribution along 
the source axis.The size of this inhomogeneity is +8.5%. Due to the 
relatively large inhomogeneity of dose profiles behind the stent it is 
diffcult to give one value for the dose decrease. Depending on the 
position of measurement, the dose decrease can vary from hardly 
measurable to more than 10%. 
The Monte Carlo simulation shows good agreement with this ex- 
perimental results. 
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INFLUENCE OF TISSUE COMPOSITIONS ON DOSE DISTRIBUTIONS 
FOR ~2Sl AND ~°3PD SEEDS 
B. Reniers ~ , M-J. Bertrand 2, L. Beaulieu 3, F. Verhaegen ~ , 
I - MONTREAL GENERAL HOSPITAL, McGILL UNIVERSITY, Medical Physics Unit, 
Montreal, Canada 
2 - McGILL UNIVERSITYr Medical Physics Unit, Montreal, Canada, 3 - HOTEL- 
DIEU DE QUEBEC CHUQ, Radiotherapie, Quebec, Canada 

Purpose/Objectif: Low energy photon isotopes like ~2Sl or ~°3Pd are 
widely used for brachytherapy (BT) applications, as in the treatment 
of prostate, eye or very recently breast. The mean energy is approxi- 
mately 30 keV for ~2Sl and 20 keV for ~°3Pd. In the vast majority of BT 
treatment planning the real compositions of the tissues, the pres- 
ence of heterogeneities or the real shape of the body are not taken 
into account. 
Materials/Methods: We used Monte Carlo (MC) techniques to esti- 
mate the impact of these approximations on the dose calculations. 
A first step was to calculate the radial dose functions for IBt seeds us- 
ing MCNP4C in different situations and in different materials includ- 
ing body tissues. For these calculations, the MCNP4C default cross 
section library was modified to match EPDL972. In a second step, 
the effect of taking into account the real composition was further 
analysed for an idealised prostate and breast case by comparing the 
isodose distributions. The last step is to do these MC calculations for 
real prostate or breast patient cases 
Results: The differences between radial dose functions calculated 
in muscle and in water can be as high as 15% at S cm for ~°3Pd and 
10% at 5 cm for ~2Sl. For breast tissue, with 50% adipose 50% gland, 
the comparison with water shows an underestimation of the radial 
dose function of up to 50% at 3 cm from a ~°3Pd seed. Moreover due 
to photoelectric absorption, we show that the presence of even very 
limited amounts of high Z elements, such as Ca, has an effect on 
the radial dose function and so on the dose distribution around the 
seeds. This effect can be seen in the case Ca is present as a heteroge- 
neity such as cortical bone or embedded in the tissue. It influences 
consequently the position of the isodoses calculated for implants in 
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a CT phantoms. An example for an idealised breast implant case is 
shown in figure 1. The effect of the tissue composition is particularly 
obvious due to the presence of the ribs and because of the inhomo- 
geneity in the composition of the breast used in this example: in 
the upper left part, containing more adipose tissue, the difference 
between the isodoses calculated in water or in real tissue reaches 
several mm although the difference is much smaller in the denser 
lower rig ht part of the breast. 
Conclusions: The real composition of the body tissues, available 
through CT images, should not be neglected for LDR BT because of 
the large influence of high Z elements due to the high photoelectric 
cross section for low energy photons 
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INTERSTITIAL HIGH DOSE RATE BRACHYTHERAPY FOR PARTIAL 
BREAST IRRADIATION: PRELIMINARY RESULTS OF A PHASE I-II 
PROSPECTIVE STUDY 
I. Palumbol, F. Corazzi~,C. RaymondP, R. TarduccF, A. CavallP,A. RulIP, 
A. Cavaliere4, C. Aristei ~ 
I - RADIOTHERAPY, Surgical and Radiological Sciences, Perugia, Italy 
2 - MEDICAL PHYSUCS, Perugia, Italy 
3 - BREAST UNIT, Surgical and Radiological Sciences, Perugia, Italy 
4 - ANATOMICAL PATHOLOGY, Perugia, Italy 

Purpose/Objectif: Preliminary results of a phase I-II prospective 
study evaluating feasibility and toxicity of accelerated partial breast 
irradiation (PBI) with interstitial high dose-rate brachytherapy in pa- 
tients with early breast cancer with low risk for relapse are reported. 
Materials/Methods: Study inclusion criteria are: written informed 
consensus, age > 40 years, ECOG performance status 0-2, T dimen- 
sions < 2.5 cm, negative surgical margins, negative axillary lymph 
nodes, no infiltrating Iobular istology, absence of extensive intra- 
ductal component, multifocality and skin infiltration. Treatment 
schedule is 4 Gy twice a day for four days, up to a total dose of 32 Gy, 
with an interval between fractions of at least 6 hours. Therapy was 
delivered with a microSelectron HDR 192 Ir remote afterloading sys- 
tem (Nucletron,The Nederlands). From August 2003 to April 2006 52 
patients aged 52-85 years (median 67.5) were enrolled. There were 
42 infiltrating ductal (18 G1,21 G2, 3 G3), 1 infiltrating tubular and 
9 intraductal carcinoma, two of which with microinfiltration, in 46 
cases tumors were biopatologically characterised; estrogen and 
progesterone receptors were positive in 39 and 27 cases respective- 
ly, Ki-67 was overexpressed (>25%) only in 6 cases, p53 was overex- 
pressed (>20%) in 6 cases, c-ErbB2 immunohistochemistry was 2+ 
in 3 cases (FISH undetermined), negative in 41 and not determined 
in 12 cases. Implants were positioned using template guide during 
surgery in 13 patients and 6-8 weeks after surgery in 39 patients. 
Results: A single-plan implant was constructed only in one case, a 
two plane in 8 and a three plane in 43, the median number of the 
catheters was 12 (range 4-1S), the median Vl00 was 93.65 cm 3 (range 
14.03-192), the median V150 was 24.1 cm 3 (range 5.70-50.25) and 
the median DHI was 0.75 (range 0.58 - 0.81). The median follow-up 
was 14 months (range 1-33). Incidence of perioperative and acute 

toxicity was low; haematoma was observed in 5 cases and cutane- 
ous erithema in 5. Late toxicity was evaluated only in 42 patients 
with a follow-up longer than 6 months: in 3 patients grade 2 skin 
toxicity and in 1 case grade 1 was developed. Cosmesis was judged 
good to excellent in all cases. No relapses have so far occurred. 
Conclusions: Our data show that accelerated PBI with interstitial 
1921r multicatheter HDR brachytherapy is feasible and associated 
with very low acute and late toxicity and with good or excellent 
cosmesis. Lenght of follow-up does not permit relapse incidence 
evaluation. 
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INTRA-OPERATIVE TREATMENT PLANNING: A WAY TO IMPROVE 
DOSIMETRY IN PROSTATE BRACHYTHERAPY 
W. Foster ~, E. Vigneault 1, A-G. Martin ~, S. Aubin 1, L. Beaulieu 1, 
1 - CHUQ, HOTEL-DIEU DE QUEBEC, Ddpartement de radio-oncologie, 
Qudbec, Canada 

Purpose/Objectif: To evaluate the advantage of intraoperative (IO) 
over pre-operative planning by analyzing the impact of patient's po- 
sition on urethra and prostate dosimetry after 1125 implant. 
Materials/Methods: Real time dosimetry of a group of 15 patients 
treated with 1125 permanent prostate implant was evaluated with 
changing leg and/or urethra's position. 3-D ultrasound was used 
to plan seed implantation. Scans were repeated after moving the 
patients urethra and legs downward. The initial IO clinical plans 
were applied to these new scans. The doses to urethra (D5, V150) 
and prostate (Dg0, V200) were compared for the different positions. 
Paired Student-T tests were performed. 
Results: The mean value of prostate's Dg0 went from 194,2 Gy to 
172,5 Gy after a urinary catheter displacement (p = 0,001) and to 
170,2 Gy when legs were moved (p<O,001). The maximum variation 
observed was 40%, representing a decrease of 77,2 Gy. Two patients 
had a Dg0 below 140 Gy after a change of position. The maximum 
observed variation of the V200 to the prostate ranged from 3,7 to 
12,4%, with a mean decrease of 7% for the 15 patients.The maximal 
urethra's D5 variation observed for each patient ranged from 4,2 to 
70,7%, with a mean increase of 26,6%. A third of the patients (5/15) 
presented values of urethra's D5 beyond 300 Gy. A mean 17,7% vari- 
ation of the urethra's V150 was observed for the 15 patients, going 
from an initial 8,1% to a value of 22,8% with a displacement of the 
urethra (p= 0,02) and to 28,7% when moving the legs (p= 0,001). 
verage values of prostate's Dgo and V200 and urethra's D5 and V150 
before and after changes in position for the 15 patients 

Prostate's Prostate's Urethra's Urethra's 
D90 V200 D5 V150 

Initial position 194,2 Gy 32,3 % 218,2 Gy 8,1% 

Urethra down 172,5 Gy 26,5% 245,2 Gy 22,8% 

p 0,001 <0,001 0,01 0,02 

Legs down 170,2 Gy 26,5% 260,4 Gy 28,7% 

p <0,001 <0,001 0,002 0,001 

Conclusions: Patient positioning has a strong impact on dosimetry. 
We observed a significant decrease of the prostate's D90 and V200 
combined with a significant increase of urethra's DS and V150 when 
moving patient's legs and even the urethra catheter. This translates 
in a clear dosimetric advantage of intraoperative dosimetry over 
preplanning. A direct correlation has been shown in previous publi- 
cations between doses delivered to the urethra and morbidity and 
also between doses to the prostate and treatment efficacy. These 
results therefore suggest a clinical advantage of intraoperative over 
pre-operative treatment planning. 
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INTRALUMINAL BRACHYTHERAPY FOR BILIARY TRACT MALI- 
GNANCIES 
D. Yalman ~ , S. Dubova ~ , S. Ozk6k', M. Paryldar 2, A. Coker 3, A. Haydaro- 
glu ~, 
I - EGE UNIVERSITY SCHOOL OF MEDICINE, Radiation Oncology` Izmir, Turkey 
2 - EGE UNIVERSITY SCHOOL OF MEDIONE, Radiology, Izmir, Turkey 
3 - EGE UNIVERSITY SCHOOL OF MEDICINE, Surgery, Izmir, Turkey 

Purpose/Objectif: To evaluate the efficacy, safety and tolerabil i ty 
of  intraluminal brachytherapy in patients with obstructive jaundice 
due to a bil iary tract tumor. 
Materials/Methods: During December 1993 and December 2005, 
14 patients with obstructive jaundice due to a bil iary tract tumor 
had received intraluminal brachytherapy for palliative intent. 
Brachytherapy catheter was placed via the metallic stent. Catheter 
position and the tumor  localization was determined by AP and lat- 
eral or thogonal  simulation films. Brachytherapy was delivered with 
microSelectron HDR-Ir 192. Median fract ionation dose was S00 cGy 
(range 200-1000 cGy) prescribed to 1 cm from the catheter axis. Me- 
dian total brachytherapy dose was 2000 cGy (range 1000-3500 cGy). 
Four patients also received external radiotherapy with 180 cGy daily 
fractions. The total external radiotherapy dose was 3960 cGy in two 
patients and 4500 cGy in two. 
Results: Median age was 63 (range 35-76). Seven patients were male 
and 7 were female. Jaundice was the most common symptom in all 
o f  them. The other symptoms included nausea and vomit ing and 
pruritus. Five patients were operated. Four patients already had liver 
metastasis at diagnosis. Median survival t ime was 9 months (range: 
1-18 months). Palliation duration o f  3 to S months was achieved in 
6 patients. 
Conclusions: Biliary tract malignancies are rare tumors with poor 
prognosis. Intraluminal brachytherapy has its place in the palliative 
treatment o f  these tumors being an easily applicable, safe and a tol- 
erable t reatment method. 

642 poster 

ION RECOMBINATION FOR THE PRIMARY STANDARD CAVITY 
CHAMBER OFTHE IR-192 HIGH DOSE RATE REFERENCE AIR KERMA 
RATE STANDARD AT NPL 
T. Sander ~ , A. ShaM, M. Kelly ~, H. Palmans 1, 
I - NATIONAL PHYSICAL LABORATORY, Radiation Dosimetry` Teddington, Unit- 
ed Kingdom 

Purpose/Object i f :  Recombination in ionization chambers at thera- 
py level dose rates is small but nevertheless significant for primary 
standard level dosimetry. NPL has recently developed a primary 
standard for the measurement o f  reference air kerma rate in high 
dose rate Ir-192 sources.The standard is based on a graphite cavity 
ionization chamber with a volume of  about  102.5 cm 3. 
Materials/Methods: The recombination correction was measured 
using the Niatel/Bouti l lon method, which applies to continuous 
radiation and allows separating of  the contr ibut ion due to volume 
recombination from the combined contr ibut ions of  initial recombi- 
nation and diffusion losses. The measurements were performed us- 
ing an x-ray set at a tube voltage of  $0 kV, at a focal distance of  1 m 
and at various tube currents (0.25 mA, 0.5 mA, 1 mA, 2 mA, 3 mA and 
5 mA). This range of  tube currents was chosen such as to achieve the 
dose rates relevant for the primary standard. For each setting of  the 
tube voltage and tube current, the ionization current in the cavity 
chamber was measured at the operating vol tage V of  500 V and at 
the voltages Wn with n = 2, 2.5, 3 and 3.5. 
Results: The recombination correction factor for the primary stand- 
ard cavity chamber can be represented by the fol lowing the equa- 
t ion : kio n = (1.57 + 0.09).1071 v + (1.0025 + 0.0002) 

where I v is the measured ionization current in A. For the typical cur- 
rents measured at the t ime a new source is installed, this results in a 
recombination correction factor o f  kio n = 1.0028 + 0.0002. 
Conclusions: We conclude that an extensive set of  measurements 
resulted in an accurate determinat ion of  the ion recombination cor- 
rection for the primary standard cavity chamber of  NPL's high dose 
rate reference air kerma rate standard for Ir-192. It was found that 
the correction is significant. 
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IS INTRACAVITARY BRACHYTHERAPY REALLY OPTIMAL IN CERVI- 
CAL CANCER RADIOTHERAPY ? 
N. Piotrkowicz', M. Kawczynska 2, B. Czyzew 2, E. Gruszczynska 2, W. 
MichalskP, M. Krawczyk-Pisarska 4, 
1 - CENTRE OF ONCOLOGY M.S.C. MEMORIAL iNSTITUTE, Brachytherapy` Warsaw, 
Poland 
2 - CENTRE OF ONCOLOGY M.S.C. MEMORIAL INSTITUTE, Physics Warsaw, Po- 
land 
3 - CENTRE OF ONTOLOGY M.S.C. MEMORIAL INSTITU~, Biostatistics Warsaw, 
Poland 
4 - POZNAN UNIVERSrrY OF MEDICAL SCIENCES, Division of Gynecologic Surgery, 
Poznan, Poland 

Purpose/Object i f :  Brachytherapy (BT) is an essential part o f  radi- 
cal radiotherapy of  advanced cervical cancer. Intracavitary brachy- 
therapy (ICBT) is a gold standard. The main limiting factor o f  ICBT is 
high radiation dose to critical organs i.e. bladder and rectum. To in- 
vestigate whether an interstitial brachytherapy (ISBT) substantially 
reduce the dose to critical organs maintaining the same high dose 
to the tumor as ICBT. 
Materials/Methods: From january to may 2005 75 patients with ad- 
vanced cervical cancer (lib- IIIb FIGO stage) treated with ICBT - 51 
pts or ISBT-24 pts. 
ICBT (120 procedures) was used as LDR Cs-137 source (42 pts) or 
HDR Ir- 192 (7 pts) source BT, whi le ISBT (96 procedures) was only 
H DR I r - 192 treatment. In case of  LDR BT 2 fractions of 22,SGy du ring 
14 days was used, in HDR treated group 4 fractions of  7,SGy durig 
21 days were applied. ICBT was performed using standard Fletcher 
type applicator. During ISBT intrauterine probe and 2-5 metal nee- 
dles (according to the tumor  size) inserted into the cervix were used. 
In every case dose was specified to point "A". 
Results: No acute treatment related toxicity was observed. Sub- 
stantial reduction of  irradiated volume was detected in ISBT group 
in comparison with ICBT (mean volume difference 30 ccm, p<O,001, 
T-Test). Similar reduction in median volume of  irradiated bladder 
- mean ranks 35 vs 65 and rectum - mean ranks 50 vs 79 (p<0,O01, 
Mann-Whitney Test) respectively was showed. 
Conclusions: ISBT is superior to  standard ICBT due to substantial 
reduction of  irradiated volumes in critical organs. 

644poster  

IS URETHRAL DOSIMETRY PREDICTIVE OF ACUTE URINARY MOR- 
BIDITY IN PATIENTS, WHO HAVE NO URINARY SYMPTOMS PRIOR 
TO PROSTATE BRACHYTHERAPY? 
M. Liu 1 , C. Thomas 2, M. Keyes 2, B. Jankovic 3, V. Moravan 4 
1 - BC CANCER AGENCY, Fraser Valley, Radiation Oncology` Vancouver, 
Canada 
2 - BC CANCER AGENCY, Vancouver Centre, Radiation Ontology, Vancou- 
ver, Canada 
3 - UNIVERSITY OF BRITISH COLUMBIA, Medical Student, Vancouver, Canada 
4 - BC CANCER AGENCY, Vancouver Centre, Population and Preventive On- 
cology` Vancouver, Canada 

Purpose/Objectif: To determine whether segmental urethral 
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dosimetry is predictive for the degree of acute urinary morbidity fol- 
lowing prostate brachytherapy, in uniformly treated patients with 
no urinary symptoms prior to prostate brachytherapy. 
MaterialslMethods: Between May 2000 and November 2005, 1107 
pts underwent Iodine 125 monotherapeutic brachytherapy with 
urethral sparing techniques. 165 patients fulfilled the selection cri- 
teria of pre treatment IPSS _< 5, no androgen deprivation therapy, 
no prior transurethral resection, with prostate volumes < 45 cc. 
The cohort thus represented a group of patients with no pre treat- 
ment risk factors for acute urinary morbidity. The median follow-up 
was 34 months (range 11.3-65.3 months). Prior to treatment and at 
each subsequent visit (6 weeks after implant and every 6 month 
afterwards), urinary symptoms were assessed using the IPSS. Acute 
urinary morbidity was defined by time to IPSS resolution (within 2 
of baseline) and maximum increase in IPSS. For all patients the sur- 
rogate deviated urethra (as defined by Bucci et al) was contoured 
and doses calculated at the base, mid prostate, apex and urogenital 
diaphragm. Univariate and multivariate analysis were performed to 
evaluated overall urethral and segmental dosimetry (V200, V150, 
V/00, V80, VA0, D90, D50, D/0), prostate (V200, V150, V100, D90), pa- 
tient age, clinical stage, presenting PSA, Gleason score, ultrasound 
volume, number of needles, for their association with urinary mor- 
bidity. Models were generated to best predict acute urinary morbid- 
ity. 
Results: Median baseline IPSS was 3. Median IPSS at 6 weeks, 6, 
12, 24 and 60 months were 15,9,7,5 and S respectively. The mean 
and median time to IPSS resolution was 27.2 and 25.1 months re- 
spectively. Maximum increase in IPSS ranged from -I to 30, with 
a median of 13. Univariate analysis showed urethral dosimetry at 
the base (DI0, D50, VA0, V80, VI00, V150, V200) to be individually 
strongly predictive for maximum increase in IPSS (all p values <0.05). 
Pre implant volume and prostate VI00 and D90 also predicted for 
maximum increase in IPSS. Urethral dosimetry at the base (VA0,V80, 
V100, V200) strongly predicted for IPSS resolution. The multivariate 
model best predictive for maximum IPSS increase was urethral base 
VI00 and pre implant prostate volume. 
Conclusions: With the elimination of pre treatment factors predic- 
tive for increased urinary morbidity, radiation dose to the urethral 
base was strongly predictive of acute urinary morbidity. 
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LIMITATIONS OF TM-170 FOR ITS USE IN HDR-PDR BRACHYTHE- 
RAPY 
F. Bal lester ~ , D. Granero ~, B. Meyer ~, J. P~rez-Calatayud 2, J. Venselaar s, 
E. Casal I, R. Cases ~, 
I - UNIVERSITY OF VALENCIA-CSIC, Department of Atomic, Molecular and 
Nuclear Physics and IFIC, Burjassot, 5pain 
2 - ITIC, HOSPITAL CLINICA BENIDORM, Radiation Ontology Department, Be- 
nidorm, Spain 
3 - DR B. VERSEETEN INSTITUUT, Radiation Ontology Department, Tilburg, 
The Netherlands 

Purpose/Objectif: The Tm-170 radionuclide is a promising radionu- 
clide for use in brachytherapy because of the low mean-energy and 
the potential high specific activity. The purpose of this study is to 
determine the dosimetric characteristics of a hypothetical Tm-170 
source. 
Materials/Methods: The Monte Carlo method is used for this study. 
The feasibility of using the radionuclide as a possible source in 
brachytherapy is analyzed. The dose rate distributions for different 
source configurations have been obtained.Two different encapsula- 
tion materials have been studied. 
Results: The specific geometric design of a Tm-170 source have 
played a very important role in the dose rate as a function of dis- 
tance due to the relative high number of bremsstrahlung photons 
generated in the capsule and in the core source. Despite of the high 

activity of the Tm-170 source, it cannot be used for HDR or PDR 
brachytherapy due to its low dose rate. 
Conclusions:The main conclusion obtained is that Tm-170 cannot 
be used for HDR or PDR brachytherapy using the dimensions and 
materials of present HDR and PDR sources due to its low dose rate. 
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LOW INCIDENCE OF SEVERE EARLY TOXICITY IN PATIENTS WITH 
CERVICAL CANCER AFTER RADIOTHERAPY WITH PDR BRACHY- 
THERAPY BOOST IN HIGH DOSES PER PULSE OVER A SHORT 
TREATMENTTIME 
B. Pieters;,C. Koedooder ~, L. Uitterhoeve I, L. Stalpers ~, 
I - ACADEMIC MEDICAL CENTER / UNIVERSITY OF AMSTERDAM, Radiotherapy, Am- 
sterdam, The Netherlands 

Purpose/Objectif: Curative radiotherapy of inoperable cervical can- 
cer usually consists of a combination of external beam radiotherapy 
(EBRT) plus brachytherapy. Severe early toxicity (grade 3-4 within 
3 months) is reported to be 5-15%. We assessed acute toxicity of a 
PDR brachytherapy boost given in high doses per pulse over a short 
treatment time. 
Materials/Methods: From January 2004 to July 2005 36 patients 
with inoperable cervical cancer received EBRT to the pelvis (46/2.0 
Gy) or pelvis plus para-aortal lymph nodes (50.4/1.8 Gy). Thereaf- 
ter, a PDR brachytherapy boost with an intra-uterine tandem and 
two ovoids in the lateral vaginal fornices was given. The prescrip- 
tion dose was 24 Gy in 24 pulses of 100 cGy with a period time of 
1 hour between the pulses. This dose is equivalent to a continuous 
LDR dose of 24 Gy at 1 O0 cGy/h with a/b-ratio of 10 Gy and T1/2 of 1 
hour. The dose was prescribed to the tumor volume as it was identi- 
fied by clinical examination and CT-scan with respect to normal tis- 
sue tolerance dose. Patients with extra-cervical extension received 
an additional EBRT pelvic side-wall boost of 8-10 Gy. FIGO stage 
1B-4A was treated with concurrent chemotherapy, hyperthermia or 
a combination of both. After treatment patients were seen every 3 
months. Toxicity was assessed starting at date of brachytherapy by 
the CTC version 2 toxicity scoring system. All patients were followed 
at least 3 months. 
Results: Mean point A dose, ICRU-bladder dose and ICRU-rectum 
dose were 93.2 cGy (53.1-130.3), 74.4 cGy (24.9-160.4), and 62.0 cGy 
(34.4-97.5) per pulse, respectively. 
Twenty patients received concurrent chemotherapy, 2 patients had 
hyperthermia, and 6 patients received hyperthermia and chemo- 
therapy. Eight patients received no concurrent treatment. Four pa- 
tients have deceased. The median follow-up time for patients alive 
was 32.8 weeks (12.0-84.6). 
Three grade 3 toxicities were seen (8.3% [95% CI 1.8 to 22.5]): In- 
creased urinary frequency and urgency, vaginitis, and diarrhea. 
These severe toxicities were observed in 2 patients with a stage 1B- 
2A disease and 1 patient with a stage 3B disease. No grade 4 toxicity 
was observed. 
Conclusions: Severe early toxicity after cervical brachytherapy with 
PDR in high doses per pulse over a short treatment time for cervix 
cancer is not increased compared to the incidence from the litera- 
ture. This PDR schedule is thus feasible. The advantage of this PDR 
schedule is that in hospital treatment lasts only 24 hours, and that 
the number of applications can be limited to one. 
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METHODS FOR DETERMINATION OF SHIELDING REQUIREMENTS 
IN HDR BRACHYTHERAPY BUNKERS 
M.S. Saboori ~, M. Abbaci 2, A.S. Meigooni s, B.H. Malayeri I, A.J. Arfaee 4 
I -TARBIAT MODARES UNIVERSITY, Teheran, Iran 
2 - SHAHID BEHESHTI UNIVERSITY, Teheran, Iran 
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3 - UNIVERSITY OF KENTUCKY MEDICAL CENTER, Lexington, Kentucky, USA 
4 - SHAHID BEHESNTI UNIVERSITY MEDICAL SCIENCE, Teheran, Iran 

Many facilities are acquiring high dose rate (HDR) remote afterload- 
ing units. The most common method for bunker shielding calcula- 
tion which is suggested by NCRP Report No. 49 is using transmission 
data for primary calculation and also reflection coefficient for scat- 
ter calculations. In the other method absorbed dose rates in air by 
considering shield attenuation correction and build-up factors for 
different beam energies were derived for an HDR bunker. With the 
help of the Monte Carlo code (MCNP4C), Isodose kerma level and 
energy spectrum map of the bunker were obtained for It, Co and Cs 
sources. Flexishield software designed to calculate appropriate wall 
and door shield thickness. The Flexishield recommended thickness 
agrees to within 10% with that estimated by using the recently rec- 
ommended method by IAEA. 
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MODIFICATION OF A LARGE BORE CT SIMULATOR AND IMAGING 
ROOM FOR 3-D BRACHYTHERAPY 
J. Palmgren~,V. Kataja ~, M. Komulainen~,T. Lahtinen ~, 
1 - KUOPIO UNIVERSITY HOSPITAb Department of Oncology and Gynaecol- 
ogy, Kuopio, Finland 

Purpose/Objectif: In 2000 GEC-ESTRO established a working group 
to assess 3D imaging based treatment planning in gynecological 
brachytherapy. First recommendations for target volume delinea- 
tion were published recently (Radiother. Oncol. 74 (2005) 235-245). 
Our old orthogonal x-ray imaging system for brachytherapy had to 
be renewed simultaneously with the purchase of a new CT simula- 
tor for external beam simulation. Decision was made to couple 3D 
imaging, treatment planning and delivery of gynecological HDR 
brachytherapy with the new CT simulator and an afterloader unit. 
The basis of this decision was the fact that the present big bore CT 
scanners are wide enough for patients in gynecological position. 
Materials/Methods: When purchasing a new CT simulator, the 
demands from gynecological brachytherapy: compatibility to an- 
esthesia, design and control of the CT gantry and various support- 
ing devices for legs and pelvis were taken in consideration. Espe- 
cially the design and extensions of the radiotherapy table top for the 
CT couch were not designed for BT. In addition, the shielding of the 
imaging room had to be rebuilt for Ir-192 source. 
Results: We agree with GEC-ESTRO that 3D imaging will bring many 
benefits to gynecological brachytherapy. Assessment of doses to 
critical organs may better be evaluated while the dose to targ#t vol- 
ume is more conformal. On the other hand, this solution requires 
heavy shielding to the imaging room, designing a completely new 
CT-compatible leg support system and change of all applicators to 
CT-compatible ones. Our conclusion is that in the future CT scanner 
manufacturers should also take the demands of brachytherapy into 
consideration. 
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MONTE CARLO CALCULATIONS OF RADIATION QUALITY CORREC- 
TION FACTORS FOR RADIOCHROMIC FILM DOSIMETRY IN SURFA- 
CE AND OPHTHALMIC BRACHYTHERAPY 
D. Aragno ~ , M. Pacilio ~ , R. Rauco 2, M.C. Pressello 3, 
I -AO SAN GIOVANNI ADDOLORATA, Medical Physics, Roma, Italy 
2 - AO SAN CAMILLO FORLANINI, Medical Physics, Roma, Italy 
3 - ISmUTO REGINA ELENA - IFO, Medical Physics, Roma, Italy 

Purpose/Objectif: High-dose-rate (HDR) beta-emitting sources are 
widely used in ophthalmic brachytherapy. Planar HDR beta sources 
can be also employed for brachytherapy surface irradiation of skin 
lesions. Radiochromic films (RCFs) are the most suitable detectors 

for source characterisation, quality assurance and treatment plan- 
ning verification in brachytherapy applications. The aim of this 
work is to calculate the radiation quality correction factors of RCFs 
for beta absolute dosimetry in planar geometry, using Monte Carlo 
(MC) codes. Irradiations of MD-55-2 and HS RCF, with clinical beams 
and beta-emitting radioisotopes used in ophthalmic and surface 
brachytherapy (l~Re, ~oy, ~Sr/90y, 32p), were simulated. 
Materials/Methods: Denoting with Q and Q0 the irradiation and 
calibration conditions of RCFs, the absorbed dose to water meas- 
ured by RCF is Eq 1, where Rw,~e,, Q is the RCF response, Eq 2 is the 
ratio between the two film sensitivities and represents the radiation 
quality correction factor for the RCF response. F~Qo can be also ex- 
pressed as Eq 3, D~/m, Qis the absorbed dose to film and Dwote,, Q is the 
absorbed dose to water at the entrance of RCF, in the absence of 
detector. MD-55-2 and HS RCFs have been simulated with water as 
surrounding medium. The irradiations with clinical electron/photon 
beams have been simulated with the BEAMnrc code, the irradiations 
with radioisotopes with the MCNP4C code.The beta-emitters (l~Re, 
90y, 32p and ~Sr/9°Y, the last filtered with 0.1 rnm thick stainless steel 
or unfiltered), were simulated in a planar geometry, with 1 mm or 2 
mm source-detector distance. The F~Q ° values were calculated as- 
suming four calibration conditions: 6 MV photon beam (named C/), 
6 MeV electron beam (CII), filtered 9°Sr/~Y at 1 mm or 2 mm distance 
(till-C/V). 

Eq 1 

F#,R, = "-£'~,,~.t~,~, / S~.,t~,6',~ Eq 2 

, D~ 
Eq 3 

Results: F~Q ° are reported in the Table. The combined statistical 
uncertainty (2f~) was always within 2%. For each source, the mean 
energy calculated by the fluence spectrum at 1 and 2 mm water 
depth are also reported. The results evidenced that absolute dose 
measurements with both RCF types calibrated by clinical photon/ 
electron beams (CI-C//) would be affected by underestimations from 
5 to 12%. Otherwise, for the calibration with filtered ~SrP°Y (CIII- 
CIV): the MD-S5-2 would yield a dose underestimation between 
3-5% for 32p and discrepancies within +2% for ~Re and my; the HS 
would yield a dose underestimations that can reach 4% for 188Re and 
6% for 32p. 
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~r  C N  CZU ~rlV 

d=im% 0.910 0.931 0.982 1.000 
,S~R e F~=634 l~V 

d = 2 m',~, 0.914 0.935 0.986 1.004 
.~ F.-=565 keV 

d= i rm~ 0.927 0.948 1.000 1.018 
my F~=738 keV 

d=2 mr,, 0.922 0.944 0.995 1.013 
F.~=6~ keV 
d=l nm~ ~p E==5~!~V 0.886 0.907 0.956 0.973 
d=2 rmL, 
~=~OkeV 0.379 0.900 0.948 0.966 

d=l ram, 0.901 0.922 0.972 0.990 
~Sr~Y F.~=748 key 

d = 2 r~'a, 0.913 0.935 0.986 1.003 
F.~2 keV 

d=l ~ 0.927 0.948 --- 1.018 9~Sr~Y E~=758 key 

filtm'ed d=2m~, 0.910 0.932 0.982 --- 
E~=677 keV 
d=l rt~ 0.919 0.907 0.960 0.975 

**iRe Em=634 I~V 
d=2 m'~ 0.929 0.917 0.970 0.985 
Em=565 ~v 

I d = l n ~  0.941 0.929 0983 0.999 
my E~=758 I~V 

d = 2 rtra, 0.942 0.929 0933 0.999 F_~=677 keV 
d= i re~ 0.914 0.902 0.955 0.970 

~p F~=5~ keY 

E~=440keV 0.901 0.889 0 .941  0.956 
cl= 1 n ~  

SeSrfO ¥ F~=7~keV 0.926 0.914 0.967 0.982 

~: 0938 0.926 0.980 0.996 d=2 ra~ 
F~=682 keV 
d= I n~. 0.958 0.945 ,-- 1.016 ~°Sr?eY F~=758 keY 

filte'ed d=2n¢~, 0.943 0930 0.985 --- 
E.~=677 I~V 

Conclusions: The MC codes are the most accurate theoretical tool 
to calculate the correction factor value whatever the RCF structure 
and the source detector geometry. For absolute beta dosimetry, a 
correction factor dependent on the radiation quality is needed. The 
extent of dosimetric discrepancies, connected to the RCF calibration 
conditions and the source-detector geometry, could affect the clini- 
cal outcomes in some brachytherapy applications. 
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MONTE CARLO DOSIMETRY STUDY OF THE FLEXISOURCE IR-192 
HDR SOURCE 
E. CasaP, D. Granero ~, J. Pdrez-Calatayud 2, F. Ballester ~, J. Venselaar 3, 
R. Cases ~, 
1 - UNIVERSITY OF VALENCIA-CSIC, Department of Atomic, Molecular and 
Nuclear Physics and IFIC, Burjassot, Spain 
2 - ITIC, HOSPITAL CUNICA BENIDORM, Radiation Oncology Department, Be- 
nidorm, Spain 
3 - DR. B. VERBEETEN INSTITUUT, Radiation Oncology Department, Tilburg, 
The Netherlands 

Purpose/Objectif: Brachytherapy with high dose rate (HDR) sources 
of ~921r is a usual practice in clinical brachytherapy today. The TG43 
U1 update report recommends that accurate dose distribution data 
of the brachytherapy source in use should be obtained experimen- 
tally or by Monte Carlo (MC), to be used as input in the HDR Treat- 
ment Planning System (TPS). The purpose of this study is to obtain 
the dose rate distribution in liquid water media for the Flexisource 
HDR ~921r source (Isodose Control GmbH, Germany) using the Monte 
Carlo method to obtain theTG43 U1 parameters and the 2-D rectan- 
gular dose rate table. 
Materials/Methods" The MC code GEANT4 (7.1 version) was used 
to estimate dose rate in water and air-kerma strength around the 
Flexisource It-192 source following the TG43 U1 recommendations. 
All the details about the design an material of the Flexisource have 
been included in the simulation. 
Results: A complete dosimetric dataset for the Flexisource is pre- 

sented. TG43 dosimetric functions and parameters have been ob- 
tained as well as a 2-D rectangular dose rate table, consistent with 
theTG43 dose calculation formalism. 
Conclusions: The dosimetric parameters and functions obtained for 
the Flexisource have been compared with that obtained in the liter- 
ature for others HDR sources, showing that the use of specific data- 
sets for this new source is justified. This dataset can be used as input 
in the TPS and to validate its calculations. As policy of BRAPHYQS- 
ESTRO task group, this dataset will be incorporated to the website: 
http ://www.uv.es/braphyqs available to users in excel format. 
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MOSFET DOSIMETERS: A DOSIMETRIC STUDY FOR HDR BRACHY- 
THERAPY AND ELECTRON BEAM THERAPY 
I. Pilotti ~, R DVAndria ~, G.R. Forni 1, B. Curcio 2, D. Di Gennaro 2, E. Fal- 
cone 2, A. Losco 2, G. Scimone 2, A. Orientale 1 
I - A O SAN GIOVANNI DI DIO E RUGGI D'ARAGONA~ Medical Physics Depart- 
ment, Salerno, Italy 
2 - A O SAN GIOVANNI gl DIO E RUGGI DTARAGONA, Radiotherapy Department, 
Salerno, Italy 

Purpose/Objectif: High Dose Rate (HDR) brachytherapy offers an 
alternative radiotherapy modality to electrons for the treatment of 
skin lesions. In the present work dose at the skin was evaluated us- 
ing micro mosfet dosimeters. For each techniques the mosfet repro- 
ducibility and linearity were discussed. 
Materials/Metbods:HDR brachytherapy consists of placing high 
intensity radioactive sources very close to or in contact with the 
target tissue. To realize this treatment a remote afterloading device 
was used. This system consists of a motor driver source transport 
device for transferring radioactive source between a shielded safe 
and each treatment applicator. In our Medical Physics department 
of the A.O.S. Giovanni di Dio e Ruggi d'Aragona in Salerno, a HDR 
brachytherapy is realized (Micro Selectron HDR Nucletron) with a re- 
mote controlled afterloading system and using Leipzig applicators. 
These consist of six tungsten bell-shaped applicators with an inner 
diameter of 10, 20, 30mm with a protective plastic cap 1 mm thick. 
An Ir-192 radioactive source (gamma factor of 0.466 R'm2'h-'Ci -~, 
half life of 74.02 days, average energy of 397 KeV and total reference 
air kerma of 0.16 cGy at 1 m) travels parallel and perpendicular to the 
contact surface. 
For external beam radiotherapy an Elekta Treatment System SL20 
was used. With this accelerator is possible to produce electrons of 4, 
6, 9, 12, 15, 18, 20 MeV. In this work 6 MeV electrons and a 10'10 cm 2 
field were used. 
The dosimeters system is composed by the reading deviceTN-RD50, 
produced by the Thomson&Nielsen Electronics, five dosimeters and 
a bias supply (+9V). The mosfets are not invasive dosimeters and 
have extremely reduced dimensions (2mm). 
For brachytherapy, the dosimeters were calibrated using an Ir-192 
source and circular applicator with a 30mm diameter. Calibration 
factors (mV'cGy -~) were calculated using an equivalent water phan- 
tom with 200 cGy. 
For the external beam the dosimeters were calibrated using 6 MeV 
electron beams. Calibration factors were calculated using an equiva- 
lent water phantom, 1 cm of build-up, with 200 cGy. 
Results: The reproducibility for the external beam therapy is <2%, 
for the brachytherapy is <3% in agreement with the manufacturer 
specifications. For the linearity the correlation factor is <0.999 for 
both techniques. 
Conclusions: The results show that the mosfet dosimeters can be 
used for different treatment modality and they are useful during in 
vivo dosimetry procedure also for special techniques as the brachy- 
therapy. 
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MRI CONTRAST MEDIA FOR IMAGE GUIDED BRACHYTHERAPY IN 
CANCER OF THE UTERINE CERVIX 
H. John ~ , M. Flubacher 2, R. Hartley-Davies 3, R Comes 2, 
7 - BRISTOL ROYAL INFIRMARYr Department of Radiology, Bristol, United 
Kingdom 
2 - BRISTOL HAEMATOLOGY AND ONTOLOGY CENTRE, Department of Clinical On- 
cology, Bristol, United Kingdom 
3 - BRISTOL HAEMATOLOGY AND ONCOLOGY CENTRE, Radiotherapy Physics Unit, 
Bristol, United Kingdom 

Purpose/Objectif:To demonstrate negative MRI contrast using par- 
amagnetic manganese for image guided brachytherapy 
Materials/Methods: A standard UK vaginal packing protocol for CT 
planned brachytherapy was assessed for CT and MRI discrimination 
(CT-Somatom, MRI-GEC). Ribbon gauze was soaked in iothalamate 
meglumine (Conray) and Proflavine cream 1% (Proflavine 1% BPC). 
The iodine contrast gives x-ray contrast on simulators and CT scans, 
but its water base gives high T2 MRI signal.This can obscure the GTV 
of tumour in the cervix. We added serial dilutions of manganese 
(Manganese Amino Acid Chelate, Nature's Best) until the excess T2 
signal was suppressed. 
Results: At manganese concentrations between 10 and 20mg/1 Oral, 
optimal contrast is produced on both CT and MRI. 
Conclusions: Negative MRI contrast agents include chemicals such 
as magnetite albumin microspheres, superparamagnetic iron oxide 
and Perfluorochemicals. The advantage of negative MRI contrast 
materials is the lack of signal in the vaginal packing. This removes 
a source of ghosting artifacts from spin echo sequences that may 
be present with positive agents that can obscure the cancer in the 
cervix (which will usually show high T2 signal).The disadvantages of 
conventional negative contrast materials include their high cost and 
lack of general availability. Manganese will also suppress MRI signal, 
and is available at low cost in nutritional preparations. Combined 
with x-ray contrast and antiseptic in vaginal packing, both CT and 
MRI planning can be performed with discrimination of organs at risk 
and tumour GTV. 
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MRI IN POST- PLANNING PROCEDURES AFTER PERMANENT SEED 
IMPLANTS 
U. Maurer~, G. Maurer~, F. Bialas~, K. Lang2,J. Zumbe 2, 
1 - RNR, Praxis f~Jr Strahlentherapie, Leverkusen, Germany 
2 - KUNIKUM LEVERKUSEN, Urologische Klinik, Leverkusen, Germany 
3 - KUNIKUM LEVER~USEN, Urologische Klinik, Leverkusen, Germany 

Purpose/Objectif: Treatment post-planning has become an integral 
step in the process of prostate brachytherapy. The aim of this study 
is to prove the quality of MRI based post-planning after image fusion 
or with MRI alone. Different dosimetry parameters as the D90 (dose 
received by 90% of the target) and VlO0 (volume of prostate receiv- 
ing 100% of prescribed dose) were considered. 
Materials/Methods: Since October 2005 and after establishment 
of MRI in post-planning procedures in 17 consecutive patients 
with permanent seed implants, the post-planning was performed 
with MRI alone. The seed implants were done with J-125 Seeds of 
0,618mCi (+O,09mCi), stranded Seeds (RAPID STRAND ® /ISOcord ® 
and the planning system VARISEED 7.1 ®. The median prostate size 
was 39,7ccm +10ccm; 54 +9,3 seeds were implanted.The seed detec- 
tion was realized by manual seed recognition and the redundancy 
module integrated in the software.The MRI image fusion was man- 
aged by the software module. The matching of similar structures 
like pairs of seeds as a method of matched pair fusion. Eight pairs 
per patient were performed. The transfusion error (RMS; root mean 
square error), the homogeneity index (NDR; natural dose ratio),V1 O0 

and Dgo as parameters was calculated. With the BEBIG S017 seed a 
fusion was not necessary. The seeds were clearly marked due to the 
halo effect on the T2 weighted TSE sequence (Image. 1). For other 
seeds the fusion with a T2 weighted FFE sequence was performed. 
Results: MRI based post-planning results revealed a D90 of 159,8Gy 
(+13,6Gy). The parameters VlO0, RMS and NDR resulted in 93,2% 
(+2,7%), O,65mm (+0,3mm) and 1.38 (+0,3). With the BEBIG S017 
seed only one transversal sequence is necessary for the post-plan- 
ning procedure. With other seeds a second data set for seed recogni- 
tion is needed. If a image fusion was performed with two transversal 
MRI data sets the transformation error was below 1 mm (O,69mm + 
O,3mm). 
Conclusions:MRI in terms of seed implant post-planning methods 
leads to optimized quality results and high precision, in MRI images 
shape and size of the prostate are marked excellent, which is an ad- 
vantage in comparison to CT based post-planning.You can achieve 
very good image fusion results with a deviation fault less than 1 mm 
(O,65mm + O,3mm; RMS). Results have to be further evaluated in a 
larger series. 
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OPTIMIZATION OF THE LOCATION OF THE IODINE 125 SEEDS PER 
SCANNER FOR A TREATMENT OF PROSTATE BRACHYTHERAPY 
S. Muraro ~, I. Latorze~, 
I - CENTRE DES HALITES ENERGIES, Physics, Toulouse, France 
2 - CENTRE DES HAUTES ENERGIESr Oncology, Toulouse, France 

Purpose/Objectif: All the centers practising the prostate brachy- 
therapy in France were contacted by phone, in order to know their 
scanner prtocols, the type of Iodine seeds and the software used. A 
data base, which gathers these various methods of procedure was 
created.Using a prostatic phantom, four softwares are evaluated 
according to the various types of existing seeds. The study scanner 
seeks the couples resolution-contrast which make it possible to get 
an optimal image. The physicist will able to re-use these data to ob- 
tain a better placement of the seeds in the prostate by the software 
and to improve their detection with the aim of optimizing his dosi- 
metric study. 
Materials/Methods: The plate of PMMA used to carry out this phan- 
tom is 5mm thick and has a density of 3 (density identical to that 
of water). The phantom is composed of eight cuts of different size 
ressemble at prostatic volume. In each section, holes of 0,8mm of 
diameter spaced of 1 ram, 2mm, 4mm, 5mm and lcm are drilled, in 
a right plan as well as in an oblique plan. About thirty Iodine 125 
seeds are inserted in the latter. 
For each type of seeds, the study on phantom is carried out under 
the same conditions as the center user. With preoccupations of re- 
productibility, the phantom must always remain in the same posi- 
tion at the time of its passage to the scanner. The space location 
of the seeds is carried out on a score of sequences for which, the 
parameters mA, KiloV, thickness and the number of revolutions are 
modified.The interpretation of the results evaluates the detection of 
these seeds according to the software of planimetry used. 
Results: In scanner spiral mode, the images have many artefacts. 
The rebuilding adds seeds. The software recognizes them but places 
them randomly. We can then conclude that this mode is not an ad- 
equate technique whatever the other parameters used. in sequen- 
tial mode, the thickness of cut and the step are identical. Under the 
same conditions as the centers called (thickness of 3,75mm, 5mm), 
for any kV or mA used, the software does not correctly count the 30 
established seeds. 
Conclusions: After analysis of the scanner images, we determine a 
trio (Kv, mA, thickness) for which the resolution is of the order of the 
millimetre. The results, in term of the type of seed and software of 
planimetry, will be communicated at the time of the congress. 
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ORGAN - SPARING THERAPY IN PATIENTS WITH CANCER OF THE 
PENIS:A PILOT STUDY EVALUATING EARLY RESULTS AND TOXICITY 
AFTER PULSED-DOSE-RATE (PDR) - INTERSTITIAL BRACHYTHE- 
RAPY. 
A. Seeger ~, M. Lotter ~ , R. Sauer~,V. Strnad ~ , 
I - UNIVERSITY HOSPITAL ERLANGEN, Dept. of Radiation Oncology, Erlangen, 
Germany 

Purpose/Objectif: To evaluate the efficacy and side effects of organ 
- sparing approach using PDR-interstitial brachytherapy (iBT) in pa- 
tients with cancer of the penis. 

Materials/Methods: From 8/2002 to 3/2006 we treated in our de- 
partment 5 patients with cancer of the penis (cT1 - cT3) with PDR-iBT 
alone (3 patients) or in combination with external beam radiation (2 
patients). The pulses 0, 50 - 0, 54 Gy were delivered 24 hours a day 
with a time interval of 1 hour between two pulses. In one patents 
we applied 12 Gy to the penis as boost and in 4 cases we applied 
a median dose 60, 98 Gy (range 60 - 64 Gy) as iBT alone.The dose 
prescription was done in all cases according the Paris system. We 
implanted 3 - 15 tubes or needles and the implant volume was in 
median by 18 cm 3. In 2 of 5 cases the patients received supplement- 
ing external beam radiation : one patient 46.8 Gy to the penis and 
one patients 50,4 Gy to the separate target volume of regional in- 
guinal and lilac lymph nodes. 3/5 patients were also treated with 
simultaneous cisplatin-based chemotherapy either during the time 
of the i BT or the external beam irradiation. A follow-up of all patients 
was done closely to analyse local control, acute and delayed toxicity. 
The analysis was performed after median follow-up of 2 - 45 months 
(median 6 months). 
Results: No patient received recurrence in the treated area. Only one 
patient presented a second tumour by the date of analysis. Now the 
tumour was located in the left corpus cavemosum with no connec- 
tion to the first Iocalisation (glans penis). No intra or post operative 
complications like penis infection or haematoma were recorded. 
Acute toxicity was registered as mucositis grade 2 in all patients. No 
serious late toxicity was observed. In all patients no erectile dysfunc- 
tion was reported. 
Conclusions: The results of this prospective pilot study confirm the 
previous results of LDR-brachytherapy and suggest that also the 
interstitial pulsed-dose-rate brachytherapy with or without chemo- 
therapy for patients with cancer of penis is an effective organ - spar- 
ing therapy with minimal toxicity. 
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PALLIATIVE COMBINED TREATMENT BY HIGH-DOSE-RATE BRA- 
CHYTHERAPY (HDR-BT) AND STENTS iN PATIENTS WITH ESOPHA- 
GEAL CANCER. 

M. Kanikowski 1, J. Skowronek ', A. Clichel ~, M. Kubaszewska ' 
- GREATPOLAND CANCER CENTER, Department of Brachytherapy, Pozna~, 

Poland 

Purpose/Objectif: HDR brachytherapy (HDR-BT) in treatment of es- 
ophageal cancer most often has a palliative character. When esopha- 
geal cancer is great enough to make using of intraluminal brachy- 
therapy impossible it is still chance to help patients by insertion of a 
metal stent into the lumen of esophagus. Stents have proved to be 
a reliable way to alleviate dyphagia, which, without treatment, leads 
to a poor quality of life and rapid weight loss. The prognosis for such 
patients is still not satisfactory, even though combination of HDR 
brachytherapy and metal stent using seems to be the best palliative 
treatment in such kind of cancer.The aim of this work was to analyze 
the results of palliative HDR-BT connected with stent insertion in pa- 
tients with advanced esophageal cancer. 
Materials/Methods: Fifty patients with unresectable, advanced es- 
ophageal cancer were treated palliatively with intraluminal HDR-BT 
from June 2001 to December 2005 at the Greatpoland Cancer Cent- 
er in Poznan. All patients enrolled in this study were also treated by 
metal self-expanding stents because of the obturation of the lumen. 
The mean age was 59.3 years (ranged: 44-79 years). 82% of treated 
patients were men. The mid-third of the esophagus was involved in 
30 patients (60%) and 40 patients (80%) had length of tumor <10 
cm. 40 patients (80%) received brachytherapy alone, whereas the 
remaining 10 patients (20%) received additionally external beam 
radiotherapy (EBRT) and chemotherapy. 36 patients received 3 frac- 
tions (one fraction per week) of 7.5 Gy up to total dose 22.5 Gy, 14 
patients 2 fractions of 7.5 Gy. EBRT consisted total dose 20 Gy given 
in 5 fractions. 2 patients had distant metastases (liver and brain), 4 
patients had secondary malignant tumor in different localization in 
the past. 
Results: Median observation time for this group of patients was 5.4 
months. A longer median observation time was observed when tu- 
mor size was less than S cm (6.1 months), than in a group with tumor 
longer than 10 cm (4.9 months). Overall improvement in swallow- 
ing status was seen in 33 patients (partial and complete remission 
- 66%) in 4 weeks after the end of treatment. Overall early compli- 
cation rate was 22% with ulceration seen in 1 patients (2%), bleed- 
ing in 1 patients (2%) and tracheo-esophageal fistula in 9 patients 
(18%). We have not observed any significant correlations between 
previous external radiation treatment and higher complication rate. 
Apart from that, median overall survival was shorter (3.5 months) for 
the group with tracheo-esophageal fistula. 
Conclusions 
1. Insertion of stent allowed in many cases use of HDR-BT. 2. High- 
dose-rate brachytherapy connected with placement of self-expand- 
ing stents has a good, but a short- term palliative effect of dimin- 
ishing dysphagia in patients with malignant esophageal strictures. 
3. These two modalities of treatment achieves good palliation with 
acceptable rate of complications which is similar to those observed 
after single radiotherapeutic treatment. 
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PERIOPERATIVE HIGH DOSE RATE (HDR) BRACHYTHERAPY IN MUL- 
TIMODALITY TREATMENT OF PAEDIATRIC MALIGNANT TUMOURS 
- A FEASIBILITY REPORT 
M. Lundelll,C. Mercke2,N. PaP, AL Hjelm Skog 2, 
I - KAROLINSKA UNIVERSITY HOSPITAL, Department of Medical Physics, Stock- 
holm, Sweden 
2 - KAROUNSKA UNIVERSITY HOSPITAL, Department ofOncology, Radiumhem- 
met, Stockholm, Sweden 
3 - KAROUNSKA UNIVERSITY HOSPITAL, Department ofPaediatric Oncology, 
Stockholm, Sweden 

Purpose/Objectif: In an effort to minimize toxicity from normal tis- 
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sues such as growth retardation or second primary tumours brachy- 
therapy (BT) has recently been used for six children with malignant 
tumours at the Karolinska University Hospital, Stockholm. An intra- 
operative approach was used with the advantage of a more precise 
mapping of areas at risk for malignant clonogen dissemination, i.e. 
definition of the clinical target volume CTV. Compared to external 
beam therapy (EBRT) brachytherapy avoids safety margins for set- 
up uncertainties and provides a rapid fall-off of dose from the target 
volume. 
Materials/Methods: Between June 2004 and April 2006 6 children 
(4 girls and 2 boys) have been treated with brachytherapy at Radi- 
umhemmet. Their age at treatment was 10-37 months. BT was for 
the children used as part of a multimodality program with cytore- 
ductive chemotherapy, EBRT when indicated (Table) and conserva- 
tive surgery including the BT procedure. 
The CTV was covered with parallel interstitial catheters placed in a 
single plane, at intervals of 1.0-1.5 cm with a margin of 0.5-1.0 cm 
in all directions. For one child a mould was used. Catheters were 
attached at the skin with plastic buttons and silk sutures, the lat- 
ter obligatory when catheters with blind ends were used. Once the 
implant was performed, the surgeon proceeded with closure of the 
surgical defect. 
While still anaesthetised the child was then taken for a CT examina- 
tion. The CT slices were imported into our dose planning system (Pla- 
to 14.2.10, Nucletron, the). An individual 3D dose plan was made and 
exported to the treatment machine (HDR micro-Selectron, Nucletron, 
the). All treatments were performed twice daily with HDR brachyther- 
apy. The dose per fraction was 3.0-3.3 Gy and the total dose was 18 
- 36 Gy. Most treatments were performed under mild sedation. 
Results: After a follow-up of 2 - 20 months all are alive with no evi- 
dence of local recurrence except in one child who had a local recur- 
rence in the margins of the volume treated by EBRT. 
Conclusions: 
Brachytherapy remains an elegant way of selectively delivering a 
high dose to a small volume also in children. Compared with external 
beam therapy brachytherapy could induce less long-term sequelae. 

Case Diagnosis Target Nro f  EBRT BTHDR BED BED Out- 

nr cath- Dose Gy Gy o/13=3 a/ 

eters 

I rhab- bladder 5 18 pre 17.7 36 23 DFS 

domysar- BT 

coma 

2 rhab- orbit 4 18 36 23 DFS 

domysar- 

coma 

3 teratoma presacral 5 18 post 18 36 23 LC 

BT after 

sal- 

vage 

4 rhab- parap- 1 29.7 62 39 DFS 

domysar- harynx 

coma 

5 retinoblas- orbit 4 26.4 55 35 DFS 

toma 

6 squamous : auditory 3 36 72 46 DFS 

cell ca :: meatus 
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PRACTICAL RECONSTRUCTION METHOD FOR 3D CT-BASED BRA- 
CHYTHERAPY WITH SHIELDED COLPOSTATS 
J. PArez-Calatayud ~, V. Carmona 2, F. Lliso-Valverde 2, F. Ballester 3, R 
Candela2,J. Gimeno 2, D. Granero 3, 
1 - ITIC, HOSPITAL CLINICA BENIDORM, Radiation Oncology Department, Be- 

nidorm, Spain 
2 - LA EE UNIVERSITY HOSPITAL, Radiation Oncology Department, Valencia, 
Spain 
3 - UN~VERS~ OF VALENOA-CSIC, Department of Atomic, Molecular and 
Nuclear Physics and IFIC, Burjassot, Spain 

Purpose/Objectif: The most extended worldwide HDR and PDR 
afterloading machines are from Nucletron, using the Plato Treat- 
ment Planning System (TPS) to perform the clinical dosimetry. The 
Fletcher-Williamson (FW) vaginal colpostat applicators are widely 
used with these machines, they are made of a very dense material 
(densimet-17) which allows shielding up to 50% of the dose. Almost 
all the TPS have incorporated the CT-Based Brachytherapy (BT), in 
which the CT catheters and applicators reconstruction is based on 
contiguous CT transverse slices where the user points the catheter 
position. The problem with these applicators is the production of ar- 
tefacts that makes the reconstruction impracticable. CT Orthogonal 
Scout Views or scanograms (OSV) to reconstruct sources in 8rachy- 
therapy, have been well described (Meli 1995, Yue 1999). The pur- 
pose of this work is to incorporate the OSV reconstruction method 
to the PLATO TPS. 
Materials/Methods: We have taken profit of the fact that the TPS 
keeps the CT coordinates. A spread sheet has been developed to re- 
construct the FW from OSV. The advantage of this method is that the 
obtained catheter coordinates are referred to the CT coordinates. 
The obtained OSV points are introduced on TPS as markers in the 
contouring routine because the TPS does not allow direct catheter 
coordinate input. Even in the catheter reconstruction routine it is 
easy to follow the markers to recognize the catheter within the FW. 
Some phantoms have been built with pellets to check the proce- 
dure accuracy. 
Results: The global OSV accuracy obtained with the phantom tests 
is estimated to be within 1 mm. Significant step by step examples 
will be shown. 
Conclusions: The method is easy and feasible for Plato TPS users, 
and not only for shielded colpostats but also for implants quasi par- 
allel to the CT slices as breast implant. 
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PROSTRATE BRACHYTHERAPY USING 1-125 IMPLANTS: RESULTS IN 
120 PATIENTS 
E. Gez I, J. Genesin 2, Z. Berenstein I, R. Bar Deroma I, D. Shahar ~, N. 
Yereslav ~ , S. Meretick 2, A. Kuten ~ 
1 - RAMBAM MEDICAL CENTER, Oncology, Haifa, Israel 
2 - RAMBAM MEDICAL CENTER, Urology, Haifa, Israel 

Purpose/Objectif: The planning target volume (PTV) for early pros- 
tate cancer should be the prostate gland. Therefore, brachytherapy 
is one of treatments of choice. 
Materials/Methods: December 1999 to January 2006, 120 pts with 
early prostate cancer underwent transperineal 1-125 implants. The 
brachytherapy was done in two separate stages: prostate volume 
study and the implant, usually with a two week interval. Both were 
done in the operating theater, with epidural anesthesia and in Litho- 
tomic position. ACT scan for dosimetry was done, one month later. 
Patient's characteristics: Median age 68.5, 62 pts -T1 C, 52 -T2A and 
.5 T2B, Gleason S (2+3) - 10 pts, 6 (3+3) - 104 pts and 7 (3+4) - 6 pts, 
median serum PSA 6.6, median prostate volume before implant 
30ml (range 14-57), median IPSS 6. 57 pts received hormonal thera- 
py,2 injections of LHRHAA, before the implant for reducing prostate 
volume. 
Treatment :The prescription dose for PLV was140Gy. Median number 
of seeds per implant was 84 (range 58-117). 
Results: Median serum PSA at 3, 6, 9, 15, 30, 24 and 36 months post- 
implants was: 0.7, 0.7, 0.5, 0.6, 0.6, 0.6, 0.Ang/ml, respectively. 8 pts 
received hormonal treatment because of increase in serum PSA. No 
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patient suffered from clinical relapse. All pts suffered from acute ure- 
theritis and 14 developed temporary acute urinary retention which 
was resolved by conservative treatment, except one who needs 
TUR-R One patient suffered from proctitis. 
Conclusions: I-125 implant is an effective and tolerated treatment 
for patients with early prostate cancer. 
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PULSE-DOSE-RATE (PDR) BRACHYTHERAPY AS MONOTHERAPY 
FOR LOCALIZED PROSTATE CANCER. FIRST EXPERIENCES REGAR- 
DING FEASIBILITY, TOXICITY AND OUTCOME. 
M. Geiger ~, M. Lotter 1, C.S. Ernst ~, R. Saued,V. Strnad 1, 
I - UNIVERSITY ERLANGEN-NUREMBERG, Department ofRadiooncology, Erlan- 
gen, Germany 

Purpose/Objectif: Low-dose-rate brachytherapy using permantent 
implants of 1251 or ~°3Pd seeds is known to be an effective treatment 
of localized prostate cancer. There is only few data using temporary 
implants with high-dose-rate or pulse-dose-rate brachytherapy as 
monotherapy for localized prostate cancer. We report from our first 
experience using pulse-dose-rate brachytherapy as monotherapy 
for localized prostate cancer. 
Materials/Methods: Patients were eligible for treatment with PDR- 
brachytherapy with stage T1 - T2b tumors. Transperineal ultrasound 
guided implantation was performed under general or spinal an- 
esthesia following PDR-brachytherapy with a single pulse dose of 
0.65 Gy/h, 24 pulses a day up to a dose of 32.5 Gy.The procedure was 
repeated after two weeks up to a total dose of 65.0 Gy. 
Results: From 8/2003 till 4/2006 we treated 26 Patients with local- 
ized prostate cancer (Tla 6 %, Tlc 29 %, T2a 53 %, T2b 12 %) with 
PDR-brachytherapy. Treatment was performed as planned in all pa- 
tients, no severe complications occurred during the brachytherapy 
procedure. Grade 3/4 proctitis or severe urinary symptoms did not 
appear. After a median follow up of 10 months we have noticed no 
biochemical relapse. 
Conclusions: PDR-brachytherapy as monotherapy is a feasible 
treatment for localized prostate cancer associated with minimal 
acute toxicity. Longer follow-up is needed to evaluate late toxicity 
and biochemical control. 
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PULSED DOSE RATE BRACHYTHERAPY IN THETREATMENT OF UN- 
RESECTABLE BILE DUCT CANCER 
G. Zwierzchowski 1, R Skrzywanek2,A. Sowier3, J. Skowronek 4, 
1 - GREATPOLAND CANCER CENTERr Department of Physics, Poznan, Poland 
2 - UNIVERSITY OF MEDICAL SCIENSES, Radiology Department, Poznan, Po- 
land, 3 - ENDOSCOPY OLYMPUS, LODZ, Endoscopy Olympus, Lodz, Poznan, 
Poland, 4 - GREATPOLAND CANCER CENTEPv Department of Brachytherapy, 
Poznan, Poland 

Purpose/Objectif: To assess the feasibility of intraluminal Pulsed 
Dose Rate (PDR) brachytherapy in the treatment of locally advanced 
bile duct cancer. Early results and a new trans-hepatic technique are 
reported. 
Materials/Methods: Seventeen patients with advanced bile duct 
cancer were treated using trans-hepatic technique between May 
2003 and December 2005 in Greatpoland Cancer Center. Four pa- 
tients was treated with combined treatment: brachytherapy and 
external beam therapy, 13 exclusively with brachytherapy. Percu- 
taneous trans-hepatic technique was used to implant catheter into 
bile duct. Brachytherapy was started in the same day after insertion 
of intraductal catheter. A French 5 catheters (Nucletron ®) were used. 
Patients received in all cases 25 pulses of 0.8 Gy hourly, total dose 
for one treatment phase was 20 Gy. In 13 cases they received one 

phase, in 4 cases - two phases of 20 Gy. Target Volume encompassed 
tumour visualized at cholangiography and a 1 or 2 cm margin taken 
proximally and distally. Dose was prescribed at 10 mm from the 
source axis. In second phase of combined treatment- external beam 
therapy 15 MV photons were used. Four patients received 40 Gy in 
20 fractions of 2 Gy daily. 
Results: Longest overall survival time (OS) and Disease Free Survival 
Time (DFS) was 36 months, shorter - 2 months. It has been estab- 
lished, that the use of Pulsed Dose Rate brachytherapy was feasible 
and had a low early complication rate. A new percutaneous trans- 
hepatic technique allowed to perform whole treatment (insertion of 
catheter, PDR brachytherapy) in one day. 
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QUALITY ASSESSMENT OF BRACHYTHERAPY TREATMENTS PLANS 
- TWO YEARS EXPERIENCE 
C. Alves de Oliveira ~, M.C. Lopes ~, A. Matos ~, 
1 - INSTITUTO PORTUGUES DE ONCOLOGIA DE COIMBRA, EPE, Medical Physics, 
Coimbra, Portugal 

Purpose/Objectif: Images from CT, US or MRI are nowadays the de- 
finitive support of most brachytherapy techniques. They allow the 
guidance and the reconstruction of catheters and applicators, as 
well as the delineation of the target and organs at risk.The treatment 
plan evaluation is based on calculated dose distributions, dose-vol- 
ume histograms and dose volume indexes. The purpose of this work 
is to present the results of two years experience (2004-2006) con- 
cerning the quality assessment of brachytherapy treatment plans 
based on dose-volume indexes in three pathologies: gynaecology 
and breast (HDR) and prostate (LDR). 
Materials/Methods: For HDR treatments, a microSelectron-TCS unit 
and Plato BPS, version 14.2.4. both from Nucletron, were used. Re- 
garding breast treatments the Comfort (Nucletron) catheter system 
was used. For LDR prostate implants two different techniques have 
been used : intra-operative treatment planning using VariSeed (Var- 
ian) version 7.1 with RapidStrand 6711 Amersham seeds, from Janu- 
ary 2004 until February 2006, and real time planning using FIRST 
(Nucletron) system with Isotron loose seeds, since March 2006. 
Treatment reporting is done according to international recommen- 
dations. In what concerns the treatment plan acceptance, a set of 
criteria have been defined by the clinicians regarding the values of 
selected dose-volume indexes for each pathology. 
Results: In what concerns the prostate treatments, considering the 
intra-operative planning, the clinical acceptance criteria were fully 
respected. Dose-volume indexes evaluation at the time of the post 
implant dosimetry (day 30) showed some discrepancies (D~) with 
the intra-operative values. The cause is directly related with the dif- 
ference in prostate volumes (US_implant vs CT_post implant). Those 
discrepancies are also related with the development of a normal 
learning curve and are consistent with other published results. Re- 
garding breast treatments, with the methodology followed, we have 
been able to fulfil the clinical acceptance criteria for the treatment 
plans, including conformity indexes above 0.6. For the gynaecologic 
pathology, the dose delivered to points AA is still the main factor 
determining the clinical acceptance of the treatment plans. The tar- 
get volume is not yet delineated. The dose delivered to the organs 
at risk has been reported in order to assess the correlation between 
radiation dose and normal tissues effects. 
Conclusions: The locally adopted methodologies accomplish the 
international recommendations for modern brachytherapy tech- 
niques. The calculation and the report of dose-volume indexes, al- 
lowing the assessment of treatment plans quality, lead the changing 
of practices with confidence. Also, the correlation with treatment 
outcome has been reinforced allowing the further implementation 
of new brachytherapy techniques and a more consistent follow-up 
of patients. 
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QUANTIFICATION OF INTEROBSERVER VARIATION IN DELINEA- 
TION OF TARGET VOLUMES USING THE GEC -ESTRO RECOMMEN- 
DATIONS FOR MRI BASED BRACHYTHERAPY OF THE CERVIX. 
C. Kelly', R Thirion~, S. GrimleyJ, J. Dimopoulos 3, R. Potter 3, 
I - ST LUKES HOSPITAL, Clinical Trials Unit, Dublin, Ireland 
2 - ST LUKES HOSPITAL, Physics Department, Dublin, Ireland 
3 - UNIVERS~TY OF VIENNA, Radiotherapy and Radiobiology, Vienna, Austria 

Purpose/Objectif: This work describes an interobserver study de- 
signed to assess and quantify variability in target definition based 
on the recently published recommendations of the GEC-ESTRO Gyn 
3D Network for MRI based brachythera py of the cervix uteri. 
Materials/Methods: 30 participants from 10 countries and 12 cen- 
tres gathered in Dublin in December 2005. Following a series of 
lectures under the direction of the University of Vienna the partici- 
pants were divided into 8 groups. Each group was asked to delineate 
GTVB~ HRCTV and IRCTV on three patients chosen to represent typi- 
cal clinical situations. All cases had full pelvic MRI while one case had 
CT and MRI.The data was subsequently analysed in terms of volume 
analysis and 3D spatial variation. Finally an attempt was made to 
quantify the extent of systematic uncertainty introduced by calcu- 
lating an isotropic margin to grow the HRCTV to a HRPTV using the 
Dose Population Histogram method of van Herk. 
Result: GTVBT demonstrated the largest variation in volumes with a 
coefficient of variance (COV, s/m) ranging from 0.4-0.6. HRCTV and 
IRCTV results were similar (0.35-0.15). The 3D shift of geometric cen- 
tre was calculated for HRCTV and found to range between 1.8 and 
6.2 mm. For HRCTV the standard deviation between centres was 
greatest in the right and left lateral (1 std dev; 5-15 mm} and the 
cranial direction (I std dev; 6-10 mm). The ratio of common to en- 
compassing volume ranged form 0.15 to 0.31 for H RCTV and IRCTV. 
Margins of 8 mm in the Ant/Post directions 16mm in the lateral di- 
rections and 17 mm in the crano/caudal directions were calculated. 
Conclusions: The study reveals large variation between groups for 
all volumes. It illustrates the need for significant training in the use 
of MRI scans for the identification of gynaecological structures and 
the importance of radiological support. The application of margins 
remains a point of controversy between the authors. The results 
serve however as a comprehensive benchmark from which further 
improvement in technique can be assessed. 
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RADIOACTIVE GOLD GRAIN IMPLANTATION FOR PATIENTS WITH 
CARCINOMA OF THE ORAL TONGUE 
M. Yamamoto', M. Shirane 2, K. Tanaka 3, T. Ueda 2, N. Miyahara 2, A. 
Nawa 3, 

1 - KURE MEDICAL CENTER, CHUGOKU CANCER CENTER, Radiation Oncology, 
Kure, Japan 
2 - KURE MEDICAL CENTER, CHUGOKU CANCER CENTER, Otolaryngology, Kure, 
Japan 
3 - KURE MEDICAL CENTER, CHUGOKU CANCER CENTER, Oral Surgery, Kure, Ja- 
pan 

Purpose/Objectif: To review our experience of radioactive gold 
grain implantation alone or in combination with external-beam ir- 
radiation (EBRT) for superficial or exophytic carcinoma of the oral 
tongue. 
Materials/Methods: Between June 2000 and September 2003, 20 
patients with non-metastatic squamous cell carcinoma of the oral 
tongue were treated by gold grain implantation. Of 20 patients, 1 
patient had bilateral lesions. 10 lesions were T1 and 11 were T2. 14 
patients with superficial lesion were treated by gold grain implan- 
tation alone and 7 patients with exophytic lesion were treated by 
gold grain implantation in combination with EBRT (20-30 Gy/10-15 

fractions). The average permanent implant dose (total decay) in the 
primary lesion by brachytherapy (BT) was 79.2 Gy (80.1 Gy for pa- 
tients receiving BT alone and 77.4 Gy for those receiving combined 
BT and EBRT). 
Results: At a median follow-up 44 months (range 21-61 months), 
4 patients had failure locally. The 3-year local control rate was 81 
%. Of 4 patients, 2 patients received re-irradiation (gold grain im- 
plantation), 1 patient received partial resection and the remaining 
received no further treatment. The 3-year local control rate was ulti- 
mately 95 %. 4 patients developed neck lymph-node metastasis. The 
3-year cause-specific survival rate was 90 %. 
Conclusions: Radioactive gold grain implantation alone or in com- 
bination with EBRT was found to be efficacious for superficial or exo- 
phytic carcinoma of the oral tongue. 
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REIMPLANTATION FOR SUBOPTIMAL PROSTATE IMPLANT. FEASI- 
BILITY STUDY. 
J. Bonnet 1 , M. Delannes 1 , R. Aziza 2, D. Marre ~ , M. Soulie 3, F. Jonca4,J-M. 
Bachaud ~, 
1 - CLAUDIUS REGAUD, Radiotherapy Oncology, Toulouse, France 
2 - CLAUDIUS REGAUD, Radiology, Toulouse, France 
3 - CENTRE NOSPITALIER UNIVERSITAIRE RANGUEIL, Urology, Toulouse, France 
4 - C L I N I Q U E  AMSROISE PARE, Urology, Toulouse, Frallce 

Purpose/Objectif: To demonstrate the feasibility of reimplanta- 
tion in case of focal underdosage after 1125 prostate implant in 4 
patients. 
Materials/Methods: 300 patients presenting low-risk prostate can- 
cer were treated with brachytherapy from 7/2000 to 12/2005 with 
i125 loose seeds and real-time dosimetry. The prescribed dose was 
160 Gy. Dosimetric evaluation was performed for every patient 30 
days later. The median Dgo was 158 Gy (range 97-222), the median 
dose to 30% of the urethra 210 Gy (122-395), and the median rectal 
volume receiving 160 Gy 0.28cc (range 0-3.9). 4/300 (1.3%) had a 
Dgo less than 120Gy and were found focally underdosed. 
A reimplantation of the underdosed region was planned. The reim- 
plant was preplanned on the first post-implant CT image to deliver 
160 Gy. The positions of needles and seeds were superimposed on 
the TRUS images of the first implant, which allowed to define the 
positions according to the grid.The seed's strength was determined 
according to the volume of the underdosed region. 
The second implant was performed with TRUS, using XR views to 
verify the position of the needles according to the initial implant. 
A second CT scan was realized 30 days later to evaluate the final 
dosimetry. 
Results: The dosimetric results after reimplantation available for 3 
patients at the moment were as follows: D90 161, 177 and 141 Gy, 
dosimetric values after the first implant being respectively 119, 116, 
102 Gy; dose to 30% of the urethra 195, 375 and 242 Gy, first im plant 
values being 163, 275,184 Gy, rectal volume receiving 160 Gy 1.25, 
1.4, 0.05 cc, first implant values being 0.87, 0.79, 0.01 cc. 
This represented a mean increase of 47Gy to the D90, 63Gy to 30% 
of urethra, and 0.36cc of rectum receiving 160Gy. 
The final Dg0 values were superior to 140 Gy in every case, while 
doses remaining acceptable for organs at risk, except for patient 
number 2 for whom the urethral dose became higher than usually 
tolerated. 
Acute toxicity was moderate. IPSS score slightly increased (7 points) 
in 2 patients, one month following the second implant, and returned 
to the anterior value within 3 months. No patient complained of a 
change in sexual activity or presented signs of rectal injury. 
Conclusions: Reimplantation after prostate brachytherapy is fea- 
sible in case of sub-optimal implant, when a focal underdosage is 
obvious. 
Dosimetric results after the second implant appear satisfactory, but 
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great care has to be taken to limit the dose to the urethra. 
Acute toxicity is acceptable, with return to baseline in all cases. 
The impact of this second implant on the biochemical disease-free 
survival remains to be evaluated. 
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RELATED TOXICITIES AND RESULTS IN POSTOPERATIVE LOW- 
DOSE-RATE (LDR) AND HIGH-DOSE-RATE (HDR) BRACHYTHERAPY 
(BRT) IN STAGE I-II ENDOMETRIAL CANCER PATIENTS (PTS) 
E. Perrucci I, F. Cucciarelli I, D. Siepi ~, F. Ferrantil,T. Miele ~, B.M. Pan izza', 
A. Frattegiani~,C. AristeF 
I - UNIVERSITY AND HOSPITAL OF PERUGIA, Radiation Oncology, Perugia, Italy 

Purpose/Objectif: To compare toxicity and results of adjuvant LDR 
and HDR BRT in stage I-II occult endometrial cancer. 
Materials/Methods: Between October 1989 and December 2005, 
207 stage I-II endometrial cancer patients (pts) underwent postop- 
erative vaginal cuff BRT. LDR BRT was administered to 126 pts; from 
October 2002, 82 pts had HDR BRT. Median age was 61 years (range 
40-81) for LDR and 62 (range 42-82) for HDR group. For all, surgery 
consisted of total abdominal hysterectomy and bilateral salpingo- 
phorectomy; lymph node sampling or dissection was done on 36 
(28,6%) LDR pts and on 35 (42,7%) HDR pts. All nodes resulted nega- 
tive. The principle histology was endometrioid adenocarcinoma in 
both groups. Stages were: 9 IA, 72 IB, 33 IC, 4 IIA for LDR; 3 IA, 48 IB, 
29 IC, 2 IIA for HDR. LDR BRT was administered through two Cesium 
137 sources charged on personalized endovaginal moulds; dose 
was 50 Gy at 5 mm depth. HDR was administered utilising an Iridium 
192 source, charged on standard applicators, the dose was 21 Gy at 
S mm depth, administered in 3 fractions weekly. 
Results: Median follow-up was 94 months (range 38-213) for LDR 
group and 23 (range 6-45) for HDR group. RTOG/EORTC scale was 
used to evaluate toxicity. G1-G2 acute toxicity was observed in 16 
pts (12.7%) in LDR group and in 17 (20.7%) in HDR group (p= 0,0371 ). 
Generally, toxicity consisted of diarrhea and cystitis in LDR group, 
4.8% and 4.8% respectively; in HDR group cystitis and vaginal mu- 
cositis were 13.4% and 12.2% respectively. Late toxicity G1-G2 was 
observed in 8 pts (7.4%) in the LDR group and in 18 pts (21.9%) in 
the HDR group (p= 0,8711 ). Mostly, late toxicity consisted of slight- 
moderate atrophy and dryness of vagina and mucous teleangiecta- 
sia both in LDR and in HDR pts~ Two LDR pts had chronic G4 toxicity: 
1 had a recto-vaginal fistula arid 1 a rectal necrosis. There was no 
observed G3-G4 toxicity in t-!DR group. 
In the LDR group 3 pts had nodal relapses, S distant metastasis and 
3 nodal and distant relapses. No pts had local or distant relapse in 
the HDR group. 
Overall survival and disease-free survival at 3 years were 81,5% _+ 3,5 
and 89,6% _+ 2,9 for LDR and 96,9% + 2,2 and 98,4% + 1,6 for HDR, 
respectively. A statistical significant difference between the two 
groups was observed (p= <0,0001) favouring the HDR group. 
Conclusions: Acute GI-G2 toxicity in HDR pts was superior to LDR 
pts; this could be due to better follow-up information that was re- 
corded in the HDR group. Late toxicity was similar in both groups. 
No local or distant relapses in HDR group have been seen and over- 
all survival and disease free-survival has been better in this group, 
however a longer follow-up is needed. This difference could be 
due to better imaging and surgical staging done in the latter pts 
accrued. Vaginal BRT is a safe and effective adjuvant treatment for 
intermediate-high risk endometrial cancer pts, particularly when 
optimal staging is performed. 
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TECHNICAL FAILURES OF PDR BRACHYTHERAPY AFTERLOADER 
A. Pereira ~ , R. Pirraco~,T. Viterbo ~ , F. Ponte ~, 

1 - IPO PORTO FG, EPE, Fisica Medica, Porto, Portugal 

Purpose/Objectif: The aim of this work is to analyze technical fail- 
ures of the Nucletron's microSeletron PDR brachytherapy afterload- 
er, during the first 150 breast tumour treatments. 
Materials/Methods: In June 2005 our instituition starts the pulsed 
dose rate (PDR) technique for breast intersticials implants, and 
since then 150 patients were treated, 146 as boost and 4 as com- 
plete treatment. The ~921r source has a maximum activity of O.S Ci, 
and treatment dose rate were between 80 to 1 O0 cGy/h, with 1 hour 
pulse period. 
The microselectron PDR system consists of several components, in 
a network: treatment plan station, treatment control station, treat- 
ment control panel, emergency system, nurse station display, treat- 
ment light system, radiation monitor and door control. The system 
has three types of alert: infos, errors and warnings. 
In this study all patients were implanted with rigid needles, with an 
average number of 6 (in a range of 4 to 9) and an average number of 
pulses of 19 (in a range of 16 to 46). 
In this evaluation, we will quantify the number of treatements that 
ended successfully and all interruptions that happened, and we will 
quantify the interruptions that were made by human errors (obstruc- 
tion of check-cable and source because of bad patient positioning 
or connection) and by software and hardware problems. 
Results: 
The next table shows the results, based in the level alerts, being the 
statistics of communication errors averaged with number of patients 
treated (150), and the physical errors (obstructions and fricctions of 
check-cable and source) averaged with the number of times that the 
source came out (17.400), for the same number of patients. 

Level of alert Kind of failures N % 

Info Obstructions detected for check- 464 0.32.7 
cableLost of communication 

Error Fails of transmissionLost of corn- 89 6.05.3 
munication 

Warning Failure of source controlObstruction 55 3.30.0 
detected for source 

The level of success treatments was 99.3% (only one patient in 150 
has not concluded treatment successfully), 51.3% ended with one or 
more fails and 48.7% have finished without any failure alert. When 
we do not take into account human errors, we find that 17.3% of the 
treatments ended with one fail and 82.7% have finished without any 
failure alert. 
Conclusions: The main conclusion is that this version of microSelec- 
tron PDR has high levels of success, and the main number of failures 
have easy solution. We also concluded that the human action rizes 
the number of failures, leading to a high level of quality control pro- 
tocol. 
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THE ADVANTAGES OF LDR BRACHYTHERAPY IN MODERN MULTI- 
MODALTREATMENT OF BREAST AND UROGENITAL CANCER. 
V. Titova~,V. Kharchenko 2,V. Khmelevsky3, Y. Dykhno 1, M. Kreinina ~, 
Y. Petrovsky 1, 
I - RUSSIAN SCIENTIFIC CENTRE OF ROENTGENORADIOLOGYr Radiosurgery, Moscow, 
Russia 
2 - RUSSIAN SCIENTIFIC CENTRE OF ROENTGENORADIOLOGY, MOSCOW, Russia 
3 - RUSSIAN SCIENTIFIC CENTRE OF ROENTGENORADIOLOGY, Radiology, Moscow, 
Russia 

Purpose/Objectif: The appearance of new generations of brachy- 
therapeutic equipment and technologies based on using of new ra- 
dioactive sources with high and middle dose rates, made us to eval- 
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uate the significance of LDR brachytherapy in modern conditions of 
treatment when we can choose the variant of brachytherapy. 
Materials/Methods: 157 patients, 32-84 y.o., were included, 73 of 
them - with breast cancer T1-2No-1Mo, 70 - with gynecological tu- 
mors (38 primary untreated patients with vulva cancerT1-3N0-1 Mo, 
32 patients have recurrent gynecological tumors in vagina or vulva), 
14 pts. with T1-3NO-1Mo cancer of penis. 
Results: In 73 patients with breast cancer segmental mastectomy, 
axillarian lymphadenectomy with interstitial brachytherapy ( LDR 
Microselectron afterloading equipment, Cs-137) as boost, was ful- 
filled. Dose rate 60-90 sGyh, during 15-17 hours, total dose of 10Gy 
(80% isodose). On the 12-1,5-th day we began whole-breast RT, ax- 
illarian lymph nodes area included, total dose (TD) of SOGy. In pa- 
tients with axillary node involvement supra-subclavicularian lymph 
nodes area was treated, TD of 44-46Gy. The duration of observation 
44,3+1,3mnth., 3-,5-year DFS 95,1+3,2%, 90,1+,5,9%. In 70 patients 
with gynecological tumors and 14 pts with penis cancer simple 
afterloading technique (Co-60 LDR needles with increased activity 
at the ends) were used. Dose rate 58-80sGyh, during 36-58 hours, 
TD of brachytherapy 2,5-40Gy. In 38 patients with vulvar cancer LDR 
brachytherapy was the last step in multymodal programme of treat- 
ment included : local or intravenous chemotherapy, external RT 3Gy 
fraction, TD 39-42Gy(4,5-,50Gy equivalent). In 32 patients with recur- 
rent gynecological tumors in vagina or vulva LDR interstitial brachy- 
therapy had been combined with HDR vaginal brachytherapy (HDR 
AGAT-VU, Co-60), 3-,sGyfraction, TD 21-30Gy andor external RT, 2- 
3Gyfraction, TD 39-42Gy. The minimal size of needles ( active length 
1,0sm, diameter 0,3sm) and individually prepared fixative plates 
gave an opportunity to treat solitaire or several tumors 0,,5-2sm 3 
with complex geometrical configuration, located in different parts 
of vagina and vulva, near urethra, rectum, where it was impossible 
to use remote afterloading techniques Co60 HDR. Full regression 
was registrated in 6 (18,7%), partial regression - in 14 (43,7%), dis- 
ease free interval (DFI) 4-46 mnth. 14 pts with penis cancer received 
organ-conservative treatment where external beam RT of penis and 
ileo-inguinalis LN area, 2-3Gyfraction, TD 20Gy ) had followed by 
Co-60 LDR brachytherapy ( 60-80sGyh, TD 40Gy). The duration of 
observation 12-120mnth., no local recurrence, urolgenital disorders, 
erectil disfunction had been registrated. 
Conclusions: LDR interstitial brachytherapy occupies its own im- 
portant place in modern multimodal treatment of breast and uro- 
genital cancer, insures adequate medical and economical results of 
organ-conserving treatment and DFI with low rate of complications 
and high level of life quality. 
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THE CORRELATION BETWEEN VAGINAL CUFF DOSES AND VAGI- 
NAL VAULT COMPLICATIONS IN PATIENTS WITH CANCER OF THE 
UTERINE CERVIX, TREATED WITH HIGH DOSE RATE (HDR) BRACHY- 
THERAPY (BT} 
Z. Bernstein 1, A. Amit ~, A. Nevelsky ~, R. Bar Deroma ~, E. Gez ~, A. 
Kuten ~, 
I - RAMBAM MEDICAL CENTER, THE BRUCE RAPPAPORT FACULTY OF MEDICINE, 
TECHNION, Oncology, Haifa, Israel 

Purpose/Objectif: While a correlation between vaginal cuff doses 
and vaginal vault radiation induced complications has been docu- 
mented for LDR 8T, there is a lack of data concerning the definition 
of vaginal dose and correlation with vaginal cuff tolerance in HDR 
BT. The purpose of this analysis is to correlate the vaginal cuff doses 
with vaginal vault complications in patients treated by EBRT and 
HDR BT for cervical cancer. 
Materials/Methods: A cohort of -50 consecutive patients with car- 
cinoma of the uterine cervix who were treated between May 1998 
and May 2002 with a combination of external beam radiotherapy, 
concomitant weekly cisplatin for .5 cycles and HDR BT, form the basis 

of this analysis. Average age was -59,6 years (38-93). Average time 
from completion of the treatment to assessment 50,7 +19.8mo. All 
patients were FIGO stage IB2-111B. HDR BT was performed using a 
"Fletcher Suit"-Iike applicator. Doses to the vaginal mucosa were as- 
sessed using 2 sets of points for each ovoid. (The dosimetric method 
has been described in a previous publication). Total doses for the 
whole EBRT and brachytherapy at the vaginal points were calculat- 
ed for each patient. Patients were examined every 4 months during 
the first two years and then biannually. During each visit, patients 
were asked to report all details concerning bowel, urinary and sexu- 
al function.Toxicity was assessed at 2 years and at 4 years following 
completion of treatment, using the EORTC - RTOG toxicity score. 
Results: Average dose to the vault was 1027-5 cGy_+ 1143 cGy (range: 
7928 - 142,51 cGy). Grade 0-1 toxicity to vaginal vault was observed 
in 37 patients, grade 2 in ,5 patients and grade 3 in only one patient. 
Toxicity could not be assessed in 7 patients due to early recurrence 
or surgical interventions. With these dose levels, a correlation be- 
tween vaginal vault doses and toxicity was not found. 
Conclusions: As has been shown for LDR BT, in the absence of se- 
vere toxicity at the vaginal vault using HDR-BT, it is suggested that 
doses in excess of 14251 cGy to the vaginal vault can be delivered 
when indicated. The maximal doses should be assessed by further 
studies. 
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THE CUMULATIVE TRANSIT DOSE COMPONENT IN PULSE DOSE 
RATE BRACHYTHERAPY: MEASUREMENTS AND RESULTS FROM 
THE INSTITUTE OF ONCOLOGY, LJUBLJANA, SLOVENIA 
D. Grabec 1, R Fras2,V. Robic 2, 
1 - INSTITUTE OF ONCOLOGY LJUBUANAz Radiophysics, Ljubljana, Slovenia 
2 - INSTITUTE OF ONCOLOGY LJUBUANA, Radiotherapy, Ljuhljana, Slovenia 

Purpose/Objectif: Current brachytherapy treatment planning sys- 
tems do not account for the transit doses but calculate dose only 
from the source dwell positions. We measured the cumulative tran- 
sit dose of It-192 PDR of nominal activity 1Ci (37 GBq), using the cali- 
brated TLD micro rods. The cumulative transit dose was measured at 
distance 1 cm from the needle. 
Materials/Methods: The phantom filled with meat was holding the 
needles and the dosimetric catheter.The two TLD LiF-100 micro rods 
(f=l mm, length=4 mm) were used for the transition dose measure- 
ments. The TLDs were calibrated with the dose 100 cGy. At the cu- 
mulative transit dose measurements four 20 cm long needles were 
placed in the phantom 1 cm away from the centrally positioned 
dosimeters. The only dwell positions of the source were at the tips of 
the needles and were as short as possible.Ten (10) irradiation pulses 
were performed. Under those conditions the dose measured with 
TLDs corresponded to the transit dose delivered with the treatment 
of 40 pulses at the distance 1 cm away from the needle. The activity 
of the source at the day of the measurement was 0.7-5 Ci (27.8 GBq) 
ie 1.33 times lower than the nominal activity. 
Results: The cumulative transit dose of forty pulses delivered with 
the It-192 source of the activity 1.33 times lower than nominal, was 
10 cGy measured at the distance 1 cm away from the needle. 
In PDR treatments with Ir-192 the fresh sources are of nominal activ- 
ity and they are replaced no longer as the activity drops 3.3 times. 
The cumulative transit doses of 40 pulses at the distance 1 cm away 
from the needle are the highest with the fresh source of nominal 
activity 13.3 cGy and the lowest is just before the source replace- 
ment 4.4 cGy. 
Conclusions: To calculate the transit dose at other than measuring 
positions the Sievert integral was applied. We established that al- 
ready 2 mm from the needle the transit dose can be expressed as 
a reciprocal function of distance within 5% accuracy. In reciprocal 
approximation the transit dose as a function of the distance from 
the needle is: Dt (d) =a n/d f 
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Dr.. transit dose; a..measured transit dose per pulse = 0,332 cGy; 
n...number of pulses; d...distance from the needle; f...factor of the 
source decay (1 to 3.3); 
The transit doses in PDR brachytherapy are not completely negli- 
gible as for example at treatment with 40 pulses with the source of 
activity 1.33 times lower than nominal, the transit dose in the tissue 
2 mm away from the needle would be more than 0.5 Gy and 5mm 
from the needle would be more than 20 cGy. 
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THE INFLUENCE OF APPLICATOR ANGLE ON 3D DOSIMETRY IN VA- 
GINAL VAULT BRACHYTHERAPY FOR ENDOMETRIAL CANCER 
M. Flubacher ~ , H. Coomber 2, C. French2,J. Haynes 2, R Cornes ~ , 
I - BRISTOL HAEMATOLOGY AND ONCOLOGY CENTRF~ Department of Clinical On- 
cology, Bristol, United Kingdom 
2 - BRISTOL HAEMATOLOGY AND ONCOLOGY CENTRE, Radiotherapy Physics Unit, 
Bristol, United Kingdom 

Purpose/Objectif: Does the angle of insertion of the vaginal ap- 
plicator for vaginal vault HDR brachytherapy impact on the bladder 
and rectal doses when they are reported according to the new GEC- 
ESTRO guidelines for image guided brachytherapy? 
Materials/Methods: We looked at 30 consecutive patients undergo- 
ing vaginal vault HDR-brachytherapy as adjuvant treatment for en- 
dometrial cancer. For their first insertion, patients were catheterised, 
and examined internally to determine a suitable vaginal cylinder 
size. The cylinder was inserted and clamped in place so that it lay at 
its natural angle. Patients then underwent CT scan, in the treatment 
position (lying supine with legs down). Using the Brachyvision plan- 
ning software, the angle of the cylinder was measured in relation to 
the couch top. OARs (rectum and bladder) were outlined on each CT 
slice. DVHs were produced and we have reported the dose to Do~c e 
D~: c and D2c c for rectum and bladder. 
Results: The cylinder size used ranged from 2.3 to 3.5 cm. The angle 
of the cylinder ranged from -17.1 o to +13.8 ° (negative prefix indicates 
an applicator angled posteriorly positive prefix indicates one angled 
anteriorly), with a mean angle of -2.99 °. The difference in mean rec- 
tal dose between the most posterior and the most anterior cylinders 
was less than 5%. The difference between the mean bladder doses 
was almost 17%, although the actual values were 23.5% and 40.3% 
for the most posterior and anterior cylinders respectively. 
Conclusions: From our limited study, there does not seem to be 
any evidence to recommend that the vaginal applicator needs to 
be held in a horizontal position. We would advocate allowing the 
cylinder to lie in the natural position, which may well be the most 
comfortable position for the patient. There may also be a benefit in 
that it may decrease the likelihood of the mucosa being pulled away 
from the applicator surface and causing underdoses. This becomes 
particularly important when we consider that the target volume is 
less than 5mm from the applicator surface. 
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THE THERASIGHT TRIAL: A FEASIBILITY AND SAFETY STUDY OF 
THE THERASIGHT R OCULAR BRACHYTHERAPY SYSTEM FOR 
TREATMENT OF AGE RELATED MACULAR DEGENERATION 
I. Crockerl,T. Ciulla 2, E. Butker ~, B. Hubbard III 3, 
I - EMORY UNIVERSITY, Radiation Oncology, Atlanta, USA 
2 - MIDWEST EYE INSTITUTE, Indianapolis, USA 
3 - EMORY UNIVERSITY, Ophthalmology, Atlanta, USA 

Background: Age-related macular degeneration (AMD) is the lead- 
ing cause of blindness in people 65 years if age or older. The use of 
brachytherapy as a treatment was previously tested in a randomized 
trial using a Strontium applicator by Jaakolla et aI.This study showed 
a benefit on visual functionat 6 months that was lost by 12 months 
of follow-up. The premimse for building the TheraSight ® device and 
initiating the TheraSight trial was that treatment to a larger area 
with a high dose using a more penetrating isotope (~°3pd) may result 
in sustained benefit from treatment. 
Materials/Methods: This trial was approved by the FDA and by the 
Human Investigation Committees and Radiation Safety Committees 
of the participating institutions. In this study patients were random- 
ly assigned to doses of 12, 14 and 16 Gy at 2 mm from the source. 
Major eligibility criteria included age >50 years and active primary 
or recurrent subfoveal choroidal neovascularization secondary to 
AMD with a minimally classic or occult appearance. 
Results: 16 patients were enrolled on the study from 5 of the 6 par- 
ticipating institutions (9 females and 7 males). The average patient 
age at time of treatment was 79 years (range 63-94). Median visual 
acuity in the affected eye was 20/125 (range 20/80 to 20/640). Treat- 
ment was delivered successfully to all enrolled patients. (5-12 Gy; 
6-14 Gy; 5-16 Gy). The average treatment time was 9 minutes and 
26 seconds (range S :50 to 16:10). With a median follow-up of >180 
days 6 serious adverse events were reported with none judged to 
be related to treatment. At latest follow-up 3 of 16 patients had pro- 
gression (> 3 Snellen line loss); 3 were improved and 10 were stable. 
No radiation retinopathy has been observed. 
Conclusions: Enrollment to this trial was terminated prematurely 
based on promising results of intravitreal injection of anti-angiogen- 
ic drugs. Evaluation of the benefit of the TheraSight device would 
require a randomized trial. Preliminary analysis showed that this 
treatment could be safely delivered with the majority of patients be- 
ing stable to improved at 6 month follow-up. 
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THE VARIABILITY OF APPLICATOR POSITION AMONG HIGH DOSE 
RATE (HDR) INTRACAVITARY BRACHYTHERAPY APPLICATIONS IN 
CERVICAL CANCER PATIENTS TREATED WITH RING &TANDEM AP- 
PLICATORS 
C. Ebruli 1, A. DemiraP, F. Eyiled, R. Cetingoz ~, M. Kinay ~ 
I - DoKuz EYLOL UNIVERSITY MEDICAL ScHOOLq Department of Radiation On- 
tology, Izmir, Turkey 

Purpose/Objectif: The interindividual and intraindividual applica- 
tor position variability was evaluated retrospectively in HDR intrac- 
avitary brachytherapy (ICBT) applications performed in cervical can- 
cer treatment using ring and tandem (R&T) applicators. 
Materials/Methods: Eight patients with cervical cancer formed the 
study population who had been treated in Dokuz Eyl~l University 
Department of Radiation Oncology between the years 2000 and 
2005 with HDR brachytherapy using R&T applicators. Patients were 
treated with 45 Gy external radiotherapy (RT) using pelvic box tech- 
nique and then they were given ICBT in 3 fractions of 8 Gy (to point 
A). The 3-D geometrical variation of applicator center in craniocau- 
dal (CC), mediolateral (ML) and anteroposterior (AP) directions was 
determined on the basis of bony reference points in 24 pairs of or- 
thogonal films. Then the following evaluations were performed: (1) 
The applicator position variability in all applications (interindividual 
variability), (2) The applicator position variability of other two ap- 
plications relative to the 1 st application in a single patient (intrain- 
dividual variability relative to the 1 st application), (3) The applicator 
position variability of 3 applications relative to the mean of 3 appli- 
cations in a single patient (intraindividual variability relative to the 
mean of 3 applications). In the lateral simulation films, the distances 
between applicator center and bladder and rectum reference points 
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were also measured. Among the potential factors that could influ- 
ence the reproducibility of R&T applications, age, stage, the period 
between external RT and brachytherapy were evaluated with uni- 
variate analysis. 
Results: The range of R&T applicator center's position was 13,1 mm, 
1,7 mm, and 1S mm in CC, ML and AP directions, respectively. Stand- 
ard deviation (SD) of interindividual applicator variability was 3,8 
mm in CC, 0,4 mm in ML and 2,9 mm in AP directions. SD of intrain- 
dividual variability relative to 1st application was 1,9 mm in CC, 0,4 
mm in ML, and 4,3 mm in AP directions. And SD of intraindividual 
variability relative to the mean of 3 applications was 0,95 mm in CC, 
1,9 mm in ML, and 1,2 mm in AP directions.The lateral angulation of 
R&T applicator (a) was 10 ° to the right and 0 ° to the left while AP an- 
gulation (13) was 30 ° to the anterior direction and 0 ° to the posterior 
direction. SD of the distance between applicator center and bladder 
and rectum reference points was 1,19 mm and 0,S mm, respectively. 
In the univariate analysis, there was no factor influencing applicator 
position variability. 
Conclusions: According to the results of this study, the applicator 
position variability in R&T applications was relatively less compared 
to other studies in the literature. In order to extract definitive conclu- 
sions about factors affecting positional reproducibility of R&T appli- 
cators, studies are needed that evaluate more parameters and that 
include higher number of patients. 
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VALIDATION OF THE METHOD BASED ON THE DELINEATION OF 
THE EXTERNAL CONTOUR OF THE ORGANS AT RISK IN 3D TREAT- 
MENT PLANNING BRACHYTHERAPY FOR CERVICAL CARCINOMA 
A. Chilies 1, C. Charra-Brunaud ~, R Ahmad ~, Y. Metayer ~, I. Buchheid, D. 
Peiffert ~, 
1 - CENTRE ALEXIS VAUTRIN, Radiation oncology, Nancy, France 

Purpose/Objectif: 1 ) To compare dose values from cumulative dose- 
volume histograms (DVHs) based on organ contour and organ wall 
delineation for organs at risk 2) To analyse the correlation between 
dose values from DVHs based on organ wall delineation, and doses 
calculated in the ICRU reference points. 
Materials/Methods: CT scan based treatment planning of 46 con- 
secutive patients treated with brachytherapy for cervix carcinoma 
were reviewed. Bladder, rectum and sigmoid were delineated slice 
by slice by the same observer using 2 methods: delineation of exter- 
nal contour of the organ (ext) and delineation of the organ wall (w). 
The whole bladder was delineated whereas rectum was delineated 
from the anus to the rectosigmoid flexure. Bladder and rectum refer- 
ence points (B and R points respectively) were localized in CT scan 
slices according to ICRU 38 recommendations.The absorbed dose at 
this points (D B point and D R point) and the minimum dose value of 
0.1 cc, 2 cc, 3 cc, S cc and 10 cc of organ and wall volumes receiving 
the highest dose (computed from DVHs) were recorded (D0.1, D2, 
D3, DS, D10, respectively). 
Results: 1) For volumes of 0.1 cc and 2 cc, dose values computed 
from DVHs based on external contour and organ wall were very 
similar. Indeed, the mean of ratio D0.1ex/D0.1W was 1.00 +/- 0.01 for 
bladder, rectum and sigmoid; the mean of ratio D2ex/D2 w was 1.07 
+/- 0.06 for bladder, 1.15 +/- 0.10 for rectum and 1.28 +/- 0.19 for sig- 
moid. For larger volumes, the difference between dose values com- 
puted from DVHs based on external contour and organ wall became 
larger. The mean of ratio D x/Dwwas higher than 1.30 for volumes 
over 2 cc for sigmoid, 3 cc for rectum and S cc for bladder. 
2) D B point was not correlated with DO.1 and D2 of bladder wall. D B 
point was inferior to DO.1 and D2 of bladder wall in 100% and 41% of 
patients respectively. D B point underestimated DO.1 and D2 of blad- 
der wall from an average of 39% and 15% respectively. D R point was 
correlated with DO.1 and D2 of rectum wall (coefficient of correla- 
tion of 0.86 and 0.83, respectively; p<0.0001). D R point was inferior 

to DO.1 of rectum wall in 94% of patients and superior to D2 of rec- 
tum wall in 80% of patients. D R point underestimated D0.1 of rectum 
wall from an average of 20% and overestimated D2 of rectum wall 
from a n average of 20%. 
Conclusions: In this cohort, the dose absorbed by 0.1 cc and 2 cc 
of bladder, rectum and sigmoid wall, was evaluated with reliability 
with DVHs based on the delineation of the external contour of or- 
gans. D R point was correlated with doses computed from DVHs, and 
overestimated D2 of rectum wall in 80% of the cases; there was no 
correlation between D B point and doses computed from DVHs. 
This favors the routine use of 3D planning for uterovaginal brachy- 
therapy. Evaluation of dosimetric data through DVHs in large co- 
horts of patients is mandatory to establish a correlation between 
D0.1 and D2 of the organs at risk and grade 3 toxicies. 
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ACUTE NORMAL TISSUE REACTION (MOIST DESQUAMATION) IN 
PATIENTS WITH EARLY BREAST CANCER TREATED WITH 30GY IN 6 
FRACTIONS OVER 15 DAYS: RESULTS OF A PILOT STUDY. 
S. Martin 1, E. Donovan 2, S. Eagle 3, L. Gothard 4, J. Haviland s, A. Ros- 
tom 3, D. Tait 3, J. Yarnold ~ 
I - THE ROYAL MARSDEN HOSPITAL FOUNDATION TRUST, Department of Academ- 
ic Radiotherapy, Sutton, United Kingdom 
2 -THE ROYAL MARSDEN HOSPITAL AND INSTITUTE OF CANCER RESEARCH, Joint De- 
partment of Ph vsics, Sutton, United Kingdom 
3 - THE ROYAL MARSDEN HOSPITAL FOUNDATION TRUST, Department of Radio- 
therapy, Sutton, United Kingdom 
4 -THE INSTITUTE OF CANCER RESEARCH, ACADEMIC RADIOTHERAPY, Sutton, United 
Kingdom 
5 - THE INSTITUTE OF CANCER RESEARCH, Clinical Trials and Statistics Unit, Sut- 
ton, United Kingdom 

Purpose/Objectif: If the high fractionation sensitivity of breast 
cancer is confirmed by the NCRI Standardisation of Radiotherapy 
(START) trial, the implication is that larger fraction sizes have no dis- 
advantages, and may have significant advantages, for women with 
early breast cancer. A single arm pilot study was designed to exam- 
ine the effect of delivering large fraction size over a shorter treat- 
ment time on acute normal tissue reaction. 
Materials/Methods: 30 Patients suitable for whole breast radio- 
therapy (no boost) after local excision of early breast cancer (Age 3 
S0, pT2 <3.0cm, pN-, LV-, negative margins), were entered into this 
single arm study. Radiotherapy was delivered via tangential fields 
to the whole breast and cardiac shielding. The dosimetry fulfilled 
ICRU S0 guidelines; IMRT was used where required. Follow-up forms 
recording severity of skin reaction: erythema and moist desqua- 
mation (Grade 0 = None, 1 = Mild, 2 = Moderate, 3 = Severe) were 
completed weekly in the outpatient department for 7 weeks from 
the start of treatment. The primary end point was moist desquama- 
tion, a secondary endpoint being photographic breast appearance 
at year 2. 
Results: Grade and Duration of Moist Desquamation Cases (4 / 30) 
after start of radiotherapy 

Case 0 I 2 3 4 5 6 7 

I 0 0 0 i 0 0 0 I 0 

2 0 0 ~: 0 I 0 0 0 
................................................................... i .................................................................................... 

3 0 0 0 i I 2 2 I 0 
................................................................... i .................................................................................... 

4 0 0 0 ~ 0 0 I 0 I 
................................................................... ! .................................................................................... 

Grade I or 2 moist desquamation was recorded in 4 patients out of 
30 (13.3%). In cases 2 and 3 this was limited to the infra-mammary 
fold. In case 3 'Sweets Syndrome' was also diagnosed. Erythema for 
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each of these cases had a maximum grade of 2 and was otherwise 
unremarkable for the rest of the test group, only one patient graded 
with a maximum of 3. All reactions were easily managed by the pa- 
tients. 
Conclusions: This pilot study found that 30Gy in S fractions over 15 
days did not result in a higher incidence of moist desquamation or 
severity of eyrthema for patients than might be expected after 50Gy 
in 25 fractions over 35 days. Depending on the outcome (late ad- 
verse effects) of the current NCRN FAST trial (testing 30Gy in 5 frac- 
tions over 29 days), there appears to be scope for evaluating a 15- 
day schedule and possibly a S-day schedule of a 5 fraction regime, if 
2-year photographic and clinical assessments are satisfactory. 
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ADJUVANT ACCELERATED RADIOTHERAPY (ART) FOR ELDERLY 
BREAST CANCER (EBC) PATIENTS : LONG TERM RESULTS 
L. Nardone 1, G. PalazzonF, A. Petrone ~, M.R Ciliberti% D. Terribile% G. 
Franceschini% A. Picciocchi 2, V. Valentini 1 
I - UNIVERSITA CATrOLICA DEL SACRO CUORE~ Radiation Therapy, Rome, Italy 
2 - UNIVERSITA CATrOLICA DEL SACRO CUOR~ Surgery, Rome, Italy 

Purpose/Objectif: ART can overcome logistical barriers of time and 
travel created by the conventional 6-weeks course of RT and can be 
more suitable for elderly women. It can also improve local control 
by reducing tumor proliferation despite the risk of a worse toxicity 
profile than standard regimens.The purpose of this study is to value 
local control, disease free survival, overall survival, acute and late 
toxicity, patient's compliance and cosmetic results. 
Materials/Methods: Elegibility criteria included: age _>65 yrs; his- 
tological proven breast cancer (including DClS and LCIS); stage 
pTis,T1-2,N0-1 a-1 bi-bii,M0-1 (life expectation >6 months); conserva- 
tive surgery with negative margins (_> 2mm);written informed con- 
sent. Tangential RT was delivered at the daily fractionation of 1.8 Gy 
twice a day, 6 hour a part, for a total dose of 36 Gy, usually completed 
within 10 days (2 weeks) and should be considered equivalent to 
the standard dose calculated assuming an oJI3 value of 4Gy for late 
responding tissues and 10 Gy for acute responding, according lin- 
ear quadratic model. Toxicity was evaluated according RTOG/EORTC 
score systems. Survival curves were plotted using the Kaplan-Meier 
methods. 
Results: Between January 1998 and December 2001, 76 patients 
were treated with ART after conservative surgery. The mean age 
was 74.4 years (66-89). 57% had a T1 c tumor, 13% a T1 b and 24% a 
small T2 tumor; only 6% pts were classified 1"4 for skin infiltration by 
tumors <2cm. G2 ductal carcinoma was diagnosed in 75% of cases 
and Iobutar carcinoma in 20%. There were 2 DCIS. 25% of pts were 
treated with telecobalt therapy and 75% by LINAC 6MV. Acute skin 
toxicity was modest limited mainly to G1-2 erythema showed by 
19% of pts. 60% of pts did not show skin toxicity. Acute skin toxicity 
was more common in those who had been treated with telecobalt 
therapy. With a mean follow up of 66 months ap t  showed late skin 
toxicity. No pts showed local recurrence. 3 patients showed metas- 
tases. Overall survival was 92.9% at 5 yrs. 
Conclusions 
This data suggest that the accelerated treatment of breast cancer 
was well tolerated with only mild acute side effects, reduced the 
time of treatment allowing including also elderly patient with an 
optimal compliance. The results in local control and survival were 
not different from those of standard radiotherapy. 

677 poster 

ADVANTAGES IN EVALUATING THE RADIATION DERMATITIS BY 
PHOTOGRAPHS IN PATIENTS WITH BREAST CANCER U NDERGOING 
BREAST CONSERVATION THERAPY WITH A SHORT FRACTIONA- 

TION. 
T. Shimbo% I. Taisuke % I. Yukil,T. Masatsugu %T.Toshiaki % U.Yasuo ~, 
N. Isamu% 
I - OSAKA MEDICAL COLLEGE, Departement of Radiology, Osaka, Japan 

Purpose/Objectif:The aim of this study is to clarify the efficacy in es- 
timating the radiation dermatitis by using photographs in patients 
with breast cancer treated with breast conservation therapy (BCT). 
Materials/Methods: From December 2003 to July 2005, 78 patients 
underwent radiation therapy with a short fractionation as a part of 
BCT. The mean age was 54.3 y.o. ranging from 33 y.o. to 84 y.o. All the 
patients were delivered 44 Gy with 16 fractions in 22 days with tan- 
gential portals, and 38 patients with a positive margin underwent 
the boost irradiation (3 Gy x 3) to the tumor bed. The photographs of 
the irradiated breast and axilla were taken every one week from the 
start of the radiation therapy to 7-10 days after the completion of 
the radiation therapy.The radiation dermatitis was graded by using 
the photographs and the grades were compared with those evalu- 
ated by medial observation at the outclinic. Grading of the radiation 
dermatitis was determined according to CTCAE v.3.0.Two forms of 
assessment were used: A batch evaluation method; Evaluators A, B 
(the photos were lined up and viewed side by side in each patient), 
and a successive evaluation method; Evaluators C, D (the photos 
were viewed sequentially, as if on successive pages). Each method 
employed two radiation oncologists and overall assessments were 
carried out 
Results: The Grade 3 or less radiation dermatitis was found in all 
the patients. The numbers of the patients in Grade 0 and Grade 1-3 
were 15/33/25/15/12 (medical observer/Evaluator (E)-A/E-B/E-C/E- 
D),and 63/45/53/63/66, respectively.The p-value between the medi- 
cal observer and the evaluator A, B, C, and D was 0.0018/0.0667/1. 
0000/0.5255, respectively. Likewise, the p-value regarding the axilla 
was 0.0001/0.0035 for evaluators A/B.The batch evaluation method 
had a significant difference in evaluating the toxicity of the breasts 
and axilla when compared to the medical observation. We could 
distinguish the redness related to the radiation therapy from that 
related to the changes caused by lumpectomy prior to the radiation 
therapy by using the batch evaluation method. However, the suc- 
cessive evaluation method could not distinguish the two types of 
the redness.The grading of the toxicity by the successive evaluation 
method was similar to that by the medical observation. It is prob- 
ably because one cannot assess the sequential changes over time 
when evaluating at the time of the medical observation. 
Conclusions: The batch evaluation method can estimate the ra- 
diation dermatitis more accurately than the successive evaluation 
method or the medical observation at the outclinic. 
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ANALYSIS OF RELATIONSHIP BETWEEN DYNAMIC MRI PARAME- 
TERS WITH PROGNOSTIC FACTORS AND SURVlVAL IN BREAST 
CANCER PATIENTS 
N. Tuncbilek I, F. Tokatli% O. Okten% S. Altaner% 
I - TRAKYA UNIVERSITY FACULTY OF MEDICIN% Radiology, Edirne, Turkey 
2 -TRAKYA UNIVERSITY FACULTY OF MEDICINE, Radiation Oncology, Edime, Tur- 
key 
3 -4D MILLET HOSPITAL, Radiology, Corlu, Turkey, 4 -TRAKYA UNIVERSITY FAC- 
ULTY OF MEDICINE, Pathology, Edirne, Turkey 

Purpose/Objectif: To assess the value of preoperative dynamic con- 
trast enhancement magnetic resonance imaging (DCE-MRI) semi- 
quantitative parameters in predicting the disease-free and overall 
survival in breast cancer patients treated in a single institution. 
Materials/Methods: Forty patients with diagnosis of breast carci- 
noma were evaluated with 1.0 T MR scanner as a part of their pr- 
eoperative diagnostic work-up. Dynamic studies were performed 
in using fast low angle shot (FLASH) sequence. Maximal relative en- 
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hancement within first minute (El), maximal relative enhancement 
within second minute (E2), maximal relative enhancement (Emax), 
time-signal intensity (TSI) curves and steepest slope of the enhance- 
ment curve were used as dynamic contrasting semiquantitative pa- 
rameters. The association of image analysis with other clinicopatho- 
logic factors was assessed using the Kruskal-Wallis test. Survival 
curves were calculated using the Kaplan-Meier method. Statistical 
differences between survival curves were calculated by means of 
the log-rank test. 
Results: Significant associations were observed between histologic 
grade and E2, Emax, steepest slope, TSI curve, and types of quali- 
tative contrast parameters (p=0.O09, 0.019, 0.008, 0.05, 0.001, re- 
spectively), between nuclear grade and E1 and types of qualitative 
contrast parameters (p=0.027 and 0.001), vascular invasion and El, 
E2, Emax, steepest slope and TSI curve type (p= 0.046, 0.01, 0.031, 
0.05 and 0.04, respectively), between lymphatic invasion and Emax 
(p=0.031), between presence of axillary lymphadenopathy and TSI 
curve type (p=0.037). After a 53-month median follow-up of the pa- 
tients, the overall five years probability of overall and disease-free 
survival was 63.4% and 76%, respectively. Although the 5 year dis- 
ease-free and overall survivals were lower in the group with high 
dynamic contrast parameters, it was not found to be statistically sig- 
nificant. The relationship between disease-free and overall survivals 
and lymphovascular invasion (p=0.007 and p=0.025, respectively) 
and stage (p<O.0005 and p=O.O05, respectively) were found to be 
statistically significant. 
Conclusions: Although we detected a statistically significant re- 
lationship between DCE-MRI semiquantitative parameters and 
prognostic factors, there was no statistically significant association 
between survival. In our opinion, this situation needs further clarifi- 
cation through studies with larger patient populations and a longer 
follow up period. 
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ANALYSIS OF THE CONSERVATIVE TREATMENT IN DUCTAL CARCI- 
NOMA IN SITU OFTHE BREAST. EXPERIENCE OF HOSPITAL UNIVER- 
SITARIO "12 DE OCTUBRE" 
1-. Murillo ~, V. Valentin 2, A. Cabeza ~, M. Colmenero ~, L. Glaria ~, A. 
Manas ~ 
I - HOSPITAL UNIVERSITARIO "12 DE OCTUBRE", Radiation Ontology, Madrid, 
Spain, 2 - HOSPITAL UNIVERSITARIO "12 DE OCTUBRE", Medical Oncology, Ma- 
drid, Spain 

Purpose/Objectif: The widespread use of screening mammogra- 
phy has resulted in a significant increased in the rate of detection 
of DCIS. In the past, routinely DCIS was cured with mastectomy but 
with the acceptance for breast conserving therapy for the invasive 
carcinoma the use of conservative treatment is widely used in pa- 
tients with Iocalised DCIS 
Materials/Methods: Between January 1981 until Dec 2004 we ana- 
lyse 164 patients diagnosed of DCIS treated with breast conserving 
therapy followed of radiotherapy to the whole breast in the Uni- 
versity hospital "12 de Octubre". The most common presentation 
in 82% of the patients was an abnormal mammography. In 13,4% 
the clinical presentation was a palpable mass and in 3,7% referred a 
pathologic nipple discharge.The median age was 54 (range 29-77). 
Histopathologic examination revealed a diagnosis In 34 patients of 
comedocarcinoma, in 24 patients was a cribiform pattern and in 
53,7% was a DCIS without specification. The median tumour size 
was 0,9 mm (range 0,2 -6 cm) and in 27 patients the tumour size 
was unknown. In 47,6% of our series the margin status was nega- 
tive, less that 5mm in 34,1%.The margins were positive in 4,9% and 
unknown in 13,4%. All the patients received radiotherapy treatment 
to the whole breast through two opposing tangential fields giving 
a dose of 50 and in 72,6% of the patients received a boost in the tu- 
moral bed.Tamoxifen was administered in 55% of the patients.The 

median follow up was 64 months (range 11-296m 
Results: 97,6% of the patients were free of local and distance failure 
and any patient had death cause by progression of DCIS. We have no 
case of cardiac or pulmonary toxicity. In this work we analyse the risk 
factors for local recurrence and disease free survival 
Conclusions: In Iocalised DCIS, the breast conservative treatment 
followed of radiotherapy is an effective treatment with an excellent 
local control and overall survival. In our serie with an adequate dosi- 
metric planning, the risk of cardiac or pulmonary toxicity is null. We 
need more prospective trial to define the subgroup of patients that 
can be avoided of radiotherapy treatment with this excellent local 
control 
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APPROACHES TO POSTMASTECTOMY RADIOTHERAPY (PMRT) IN 
THE INTERGROUP EXEMESTANE STUDY (IES) 
J. Jassem 1, R.C. Coombes 2, B. Ireland 3, E. HalP, CF. Snowdon 2, JM. 
Bliss 4 
I - MEDICAL UNIVERSITY OF GDANSI~ Department of Oncology and Radio- 
therapy, Gdamsk, Poland 
2 - IMPERIAL COLLEGE, Department of Cancer Medicine, London, UK 
3 - INSTITUTE OF CANCER RESEARCH, Sutton, UK 
4 - FoR THE IES 

Purpose/Objectif: Within IES, we have previously shown that the 
threshold for mastectomy use varies greatly between countries (EJC 
Suppl. 2004; 2:163). Whereas tumor excision (TE) in early breast can- 
cer is typically followed by RT, indications to RT after mastectomy 
(M) are still debatable. IES allows us to describe factors affecting 
PMRT use according to geographical region. 
Materials/Methods: In the IES (NEJM 2004; 350: 1081), postmeno- 
pausal patients (pts) with operable breast cancer who had received 
tamoxifen for 2-3 years were randomized to continue tamoxifen or 
switch to exemestane to complete a total of 5 years adjuvant endo- 
crine therapy. Eligibility criteria included positive or unknown ster- 
oid receptor status and adequate local treatment (M or TE followed 
by radiotherapy). PMRT was administered according to local center 
policy. 
Results: Of the 4664 pts enrolled who received adequate local ther- 
apy, 2226 (48%) underwent TE followed by RT and 2438 (52%) un- 
derwent M. Overall, PMRT was administered in 858 pts (18%), 10% in 
NO, 23% in 1-3+ lymph nodes (LN) and 45% in 4+ LN.Within patients 
undergoing M, use of PMRT was independently related to nodal sta- 
tus (OR 2.11 [95% CI 1.70-2.61] and 5.31 [4.10-6.89] for 1-3+ and 4+ 
LN, respectively), tumor size (OR 1.31 [1.07-1.61] and 2.32 [1.63-3.30] 
for 2-5 cm and >5 cm, respectively), and adjuvant chemotherapy 
(OR 1.38 [1.13-1.68]). Additionally, there were large differences in 
PMRT use between countries; e.g in LN+ M pts: France 96%, UK66% 
Netherlands 62%, USA 30%, Denmark 26%, Poland 18%, Italy 18%. 
Due to different thresholds for undertaking M, M pts in and Central 
Europe were approximately 5 and 3 times more likely, respectively, 
to receive RT than M pts in the USA. 
Conclusions: The use of M and subsequent PMRT in breast cancer 
pts vary between countries. Simple comparison of PMRT rates inter- 
nationally is confounded by differing use ofM vsTE. 
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ASSEMENT OF THE ACCURACY OF TREATMENT FIELDS WITH ELEC- 
TRONIC PORTAL IMAGING DEVICE (EPID) IN A BREAST IRRADIA- 
TION 
H.O. Cetinayak ~, I. Gorken ~, F. Eyiler 1, N. Dag 1, F. Bayraktar ~, F. Sengu- 
nay 1, L. Yigitbasi ~, L. Ates ~, H. Alanyali ~, M. Ki nay ~ 
I - DOKUZ EYLUL UNIVERSITY, Radiation Oncology, Izmir, Turkey 
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Purpose/Objectif: the aim of this study was to evaluate the accu- 
racy of treatment fields and set-up errors by the use of EPID images 
in a 3-D tangential breast irradiation. 
Materials/Methods: Electronic portal images were acquired using 
a video-based imaging system. After contrast enhancement, these 
images were compared to portal images for on-line verification. 
Fiveteen patients who referred to our instutions for breast irradia- 
tion were included in this study. Radiotherapy was applied to the 
whole breast (50 Gy) in 2 Gy per fraction and five times a week with 
6 MV photon beams produced by Siemens ® Primus. An additional 
boost was given to the turnout bed by an external bern technique 
(electrons). Two hundered twenty six EPID images for each of the 
tangential fields were obtained in 15 consecutive patients. In a 
digitally recontracted radiography (DRR) and EP&Yacute;D images 
; central lung distance (CLD), central irradiated width (CIW) and 
crania-caudal distance (CCD) were measured. Centers of fields were 
determined by placing a lead marker into the centers of the tan- 
gential fields in a set-up position and the distances were measured 
over the central axis in a millimeters. Measurements which were 
obtained from EPID and DRR images were compared separately for 
each patient. The discrepancies measured for each set of images 
were analysed statistically by One -sample T test, and standart error 
of mean was calculated. 
Results: In avarage, 15 EPIDs (8-20) were obtained from each pa- 
tient during 5 weeks of total treatment. Mean differences in CLD, 
CIW and CCD measurements were 0.34 + 0.6 ram, -0.6 _+0.7 mm and 
-1.4 _+ 0.9 ram, respectively. Mean standard errors were 2.4 _+ 0.1 (0.7- 
4.9) ram, 3 _+ 0.2 (1.2-7.4) mm and 1.9 _+ 0.1 (0.6-4.1), respectively. 
For these measurements, 95% of the geometrical uncertainties in 
standard deviation values were less than S ram. 
Conclusions: The evaluation of EPtD images with DRRs showed that 
average errors in a set-up position during treatment were less than 
1.5 mm for each of the three parameters.This study shows that our 
set-up technique for breast irradiation is accurate and reprodicible. 
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BOOST IN BREAST CANCER AS INFIELD BOOST - A PRACTICABLE 
POSSIBILITY 
KJ. Buth 1 
I -SODHARZ-KRANKENHAUS NORDHAUSEN GGMBH, Department of Radiation 
Oncology, Nordhausen, Germany 

Purpose/Objectif: Radiation treatment of breast after limited sur- 
gery of cancer is obligate. Total dose (TD) of 50,0 Gy ( 50,4 Gy) is 
treated with 2,0 Gy (1,8 Gy) per fraction, with an consecutive boost 
to the primary size with an TD 10,0 Gy (16,0 Gy), with 2,0 Gy per 
fraction. A higher biological effectiveness from boost treatment is 
possible by higher dose per fraction, but with a higher risk of side 
effects for lung, skin and heart. If the boost is integrated in the basic 
radiation, a dose not higher then 2,15 Gy per fraction is necessary for 
60,40 Gy TD in the tumor volume. 
Materials/Methods: For the integration of the boost treatment in 
the basic radiation series at the application of COMART (Conformal- 
MLC-arc), will be two fields more used then the standard radiation 
fields of COMART. The radiation treatment with sliding window 
doesn't need more fields. Both methods show dose distributions 
with 50,4 Gy for breast with 1,8 Gy per fraction and 60,2 Gy for tumor 
(boost volume) with 2,15 Gy per fraction. It will be shown examples 
for each technique. 
Results: The biological effectiveness for tumor volume is higher be- 
cause the dose will be given in 28 fractions instead of 33 fractions 
and the risk of side effects for lung, skin and heart is the same as the 
basic radiation with connected boost radiation. This will be shown 
in dose distribution of the radiation techniques. Consequently are 
unfavorable late reactions not to be expected. 
Conclusions: Integration of the boost treatment in basic radiation 

series can improves the biological effectiveness for tumor volume. 
At the same time the side effects for organ at risk are the same as 
for the connected radiation. Cosmetically results will be prospectally 
note in our institution. But unfavorable late reactions are not to ex- 
pect, because of the only low higher dose per fraction. 
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BREAST CANCER FOLLOWING TREATMENT OF HODGKIN S DI- 
SEASE. CLINICAL FEATURES AND THERAPEUTIC APPROACH:THE 
ISTITUTO NAZIONALE PER LO STUDIO E LA CURA DEI TUMORI EX- 
PERIENCE 
A. Di Russol, L. Lozza~,S.VivianF, V. Bonfante 2, M.TerenzianP, C. Fallai 1, 
R Lepera 4, S. Fantini ~ , R Valagussa s, R Olmi 1 , 
1 - ISTITUTO NAZIONALE PER LO STUDIO E LA CURA DEI TUMORIr Radiotherapy, Mi- 
lano, Italy 
2 - ISTITUTO NAZIONALE PER LO STUDIO E LA CURA DEI TUMORI, Medical Ontology, 
Milano, Italy 
3 - ISTITUTO NAZIONALE PER LO STUDIO E LA CURA DEI TUMORI, Pediatric Ontology, 
Milano, Italy 
4 - ISTITUTO NAZIONALE PER LO STUDIO E LA CURA DEI TUMORI, Surgery, Milano, 
Italy 
5 - ISTITUTO NAZIONALE PER LO STUDIO E LA CURA DEI TUMORI, Operations Office, 
Milano, Italy 

Purpose/Objectif: Second malignancies are an important late event 
in Hodgkin's lymphoma (HD) long-term survivors and one of the 
leading causes of mortality. We reviewed a single institution series 
to investigate clinical features and treatment modalities of breast 
cancer (BC) developed in HD survivors. 
Materials/Methods: 54 patients (pts) with BC were collected among 
2300 HD pts treated at Istituto Nazionale per Io Studio e la Cura dei 
Tumori (INT) from 1963 to 2004. Main pts characteristics were as fol- 
low: median age at diagnosis:26 (range 11-66) yrs; stage: early in 
35 pts and advanced in 19; NS histology:37. Treatment consisted 
of subtotal nodal radiotherapy (RT) as a single modality (17) or in 
combination with chemotherapy (CT) (19), extended fields -/+ CT 
(6 and 1), involved fields -/+ CT (2 and 5), bulky disease RT + CT (3), 
RT alone (1). 
Mantle field RTwas performed in 43 pts. 
Median dose to involved sites was 40 Gy, to uninvolved sites 36 Gy 
both in adults and in children. 8 pts recurred and all achieved a sec- 
ond CR after second line treatment. Alkylating CT was administered 
in 19 pts, ABVD in 8, Velbe in 1. Median fup was 25 yrs. 
Results: 70 BC were diagnosed.The median age at diagnosis was 41 
(range 27-76) yrs and the median interval from HD was 17.5 (range 
1-36) yrs. Laterality was equally divided, and 55% of the tumours 
were located in the upper outer quadrant (UOQ). In mantle fields 
treated pts, 28 tumours were observed in UOQ. 3 pts developed syn- 
chronous bilateral turnouts and 13 bilateral metachronous tumours. 
44 pts were subjected to quadrantectomy, 20 to radical mastecto- 
my, 5 to tumorectomy. Surgery was not performed in 1 case because 
of metastatic disease at diagnosis. 44 pts had axillary dissection, 12 
sentinel node biopsy, 13 no dissection, 1 case unknown. Ductal infil- 
trating carcinoma was documented in 52 cases (in 6 cases associated 
to DCIS), 16 turnouts were multifocal. 32 node positive pts. Adjuvant 
chemotherapy was given in 35 pts, endocrine therapy in 33 pts. 
37 pts had breast or chest wall RT, in 7 cases RT was not feasible for 
dosimetric reason, in 26 pts RTwas not performed. 
6 MV photons were used in 11 cases, Cobalt in 10; median dose with 
tangential fields was 50 Gy/2 Gy x fraction; boost to tumour bed was 
used only in 8 cases median dose 10 Gy/2 Gy x fraction. Chest wall ir- 
radiation was performed with 40 Gy/1,8 Gy x fraction. No G2/G3 side 
effects after RT were observed. Cosmetic results are good or mild. 
No HD related death were observed. 13 pts died of BC progression/ 
relapse (median fup 4 years). 1 pt died of cardiac failure. 
During fup period S other malignancies were observed. 
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Conclusions: As the risk of BC is high, regular and prolonged follow- 
up are mandatory in pts treated for HD. Particular attention to breast 
cancer prevention is needed. In selected cases secondary BC may be 
treated with conservative approach. 
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BREAST CANCER IN PATIENTS CARRYING A GERM-LINE CHEK2 MU- 
TATION: OUTCOME AFTER BREAST CONSERVING SURGERY AND 
ADJUVANT RADIOTHERAPY 
A. Meyer~,T. D6rk2, J. Karstens ~, M. Bremer ~, 
1 - MEDICAL SCHOOL HANNOVER, Department of Radiation Oncology, Han- 
nover, Germany 
2 - MEDICAL SCHOOL HANNOVER, Department of Obstetrics and Gynaecol- 
ogy, Hannover, Germany 

PurposelObjectif: Cell-cycle checkpoint kinase 2 (CHEK2) is a cen- 
tral mediator of cellular responses to DNA damage. It could be dem- 
onstrated that women with mutations in the CHEK2 gene are at an 
increased breast cancer risk. Data about outcome and prognosis for 
these patients after standard multimodality treatment are scarce at 
present. 
Materials~Methods: Between 1995 and 2002 genomic DNA sam- 
ples had been collected from a large unselected hospital-based 
series of more than 1000 breast cancer patients which had been 
irradiated postoperatively after breast conservative surgery at a 
single institution. A mutation in the CHEK2 gene could be detected 
in 35 patients; of these, ten patients with locally advanced tumours 
or distant metastases at the time of diagnosis were excluded. 125 
patients without a CHEK2 gene mutation (non-carriers) served as 
a comparison group and were derived from a subcollective of the 
above mentioned series of breast cancer patients that had previous- 
ly been analysed for the prevalence of ATM gene mutations. Post- 
operative radiotherapy was delivered with 6 MV linac photons with 
whole breast dose ranging from 45 to 54 Gy (median: 53 Gy, single: 
1,8 Gy). Relevant prognostic factors between carriers and non-carri- 
ers were well balanced. 
Results: 25 patients with early-stage breast cancer were identified 
being heterozygous for one of three CHEK2 gene mutations (11 S7T, 
n=l 3; 1100delC, n=lO; IVS2+1G>A, n=2). During a median follow-up 
of 87 months, local recurrences occurred in 13 patients (carriers, 3; 
non-carriers, 10), distant metastases in 27 patients (carriers, 8; non- 
carriers, 19) and 25 patients had deceased (carriers, 8; non-carriers, 
17). Actuarial 7-year local relapse-free survival was 86 % in carriers 
versus 90 % in non-carriers (p = 0,475). Actuarial metastasis-free and 
overall survival at 7 years were 64 % vs. 84 % (p = 0,045) and 69 % vs, 
87 % (p = 0,097), respectively. In a multivariate step-wise Cox regres- 
sion analysis presence of a CHEK2 mutation (p = 0,048) remained 
next to T-stage (p = 0,001) a borderline statistically significant dis- 
criminator for metastasis-free survival. 
Conclusions: Our results indicate that variants in the CHEK2 gene 
may be associated with an increased risk of distant failure with the 
CHEK2 status representing an adverse prognostic factor. If con- 
firmed in larger studies these data may serve as a basis for future 
treatment strategies and intensified follow-up taking into account 
individual germline mutational status. 
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BREAST PATIENT SET-UP VERIFICATION: COMPARISON BETWEEN 
EPI AND CONE BEAM CT MATCHING RESULTS 
C. van Vliet-Vroegindewij ~, W. Heemsbergen ~, D. Minkema ~, A. Bet- 
gen ~, C. RascM, R Remeijer ~ 

-THE NETHERLANDS CANCER INSTITUTE-ANTONI VAN LEEUWENHOEK HOSPITAL, Ra- 
diation Ontology, Amsterdam, The Netherlands 

Purpose/Objectif: With the introduction of cone-beam CT (CBCT) 
systems in our clinic, verification protocols based on setup data 
obtained with electronic portal images (EPI) have gradually been 
replaced by CBCT based verification protocols for several patient 
groups. The purpose of this study is to determine the effect of such 
an approach for breast cancer patients and to determine the ac- 
curacy of CBCT based setup errors compared to EPI for this patient 
group. 
Materials/Methods: CBCT scans of 16 patients (7-8 scans per pa- 
tient) were acquired during the same treatment fractions as EPI 
acquisition. The EPI match data were used in a shrinking action 
level (SAL) setup correction protocol (9 mm, 3 fractions). EPI were 
acquired from the opposing oblique treatment beams, after which 
the ribs were registered to the DRRs. By assuming the setup error in 
the direction of the central beam axes to be zero, the 2D registration 
result (U, V) could be converted into a 3D couch shift (x,y,z). The U 
direction is roughly perpendicular to the patient surface, whereas 
V is parallel to it. Prior to imaging, patients were shifted according 
to the SAL protocol. CBCT scans were retrospectively analyzed by 
grey value registration of the bony anatomy (ribs) to the planning 
CT scan. Registration results of both imaging modalities were com- 
pared in the 2D EPI-coordinate system U, V, after computing a (U, 
V)cBcr pair from the CBCT registration result (x, y, Z)cBc~ 
Results" The match results in the (U, V) plane were calculated as sys- 
tematic errors (~), random errors (~ and group mean. The correla- 
tion for the U direction is fair (0.7), for the V direction poor (0.4). The 
difference (last column) expresses the mean difference in the mean 
patient position, as established by EPI and CBCT. For both directions 
there was a significant difference between the two methods: for 
the U direction this was 1.1 mm (p=O.007), for the V direction it was 
larger: 2.4 mm (p=O.001). The group mean for left-sided patients dif- 
fered from right-sided patients, for EPID +2.2 mm (left) vs. -1.5 mm 
(right) (p=O.O02), for CB +0.4 mm vs. -1.2 mm (p=0.1). 
Conclusions: The setup errors found by EPID and CB differed sig- 
nificantly. CB verification found considerable residual errors during 
treatment while using the EPID setup verification protocol, indicat- 
ing that either CBCT overestimates these errors or EPI underesti- 
mates them. The matching structures (ribs) are much less well de- 
fined in EPIs than in CBCT scans. We conclude therefore, that set-up 
verification with CBCT is considered to be more accurate than EPID 
verification for breast cancer patients. 
I T~b!~ L. 
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CHANGES OF THE RADIOTHERAPY BOOST VOLUME IN BREAST 
CONSERVING THERAPY: COMPARING THE INITIAL PLANNING-CT 
WITH A SECOND SCAN PERFORMED AWEEK BEFORE COMMENCE- 
MENT OFTHE BOOST. 
A. Verbeek-de Kanter ~ , R. Nout 2, H. Struikmans ~ , 
I - MCHAAGLANDEN - WESTEINDE, Radiotherapy, Den Haag, The Nether- 
lands 
2 - LEIDEN UNIVERSITY MEDICAL CENTRE (LUMC), Radiotherapy, Leiden, The 
Netherlands 

Purpose/Objectif: To examine the influence of time dependent 
changes in the post-surgical tumour bed on clinical target volume 
(CTV) delineation of the boost, using a second pre-boost treatment 
planning CT. 
Materials/Methods: Treatment planning CT-scans of 12 consecu- 
tive patients undergoing BCT were repeated in the week preceding 
the breast boost. In patients with surgical clips, the maximal three- 
dimensional (3-D) distances (Z= cranio-caudal, X= medio-lateral, Y= 
dorso-ventral) between the clips were measured on both scans. In 
patients with apparent post-surgical changes due to seroma or hae- 
matoma, maximal 3-D distances of these changes were separately 
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measured on both scans. 
Results: Eight of 12 patients presented with more than 3 surgical 
clips. Mean maximal distances between surgical clips on the initial 
scan were: Z: 34 mm, X: 31 mm and Y: 22 mm.The mean changes 
of the maximal 3-D distances between clips were: Z: 3.8 mm (range 
0-12), X: 3.3 mm (range 1-6) and Y: 3.3 mm (range 0-g). The largest 
differences were noted in 3 patients with a seroma or haematoma. 
Four of 12 patients presented with apparent post-surgical changes: 
mean maximal distance on the initial scan was: Z: 41 mm, X: 38 
mm and Y: 30 ram.The mean changes of the maximal 3-D distances 
were: Z: 18 mm (range 6-30), X: 17 mm (range 6-30) and Y: 13.3 mm 
(range 3-26). In three patients considerable changes of more than 15 
mm in 3-D distances were noted. 
Conclusions: We confirm that 3-D changes in maximal surgical clip 
distances are minimal (less than 4 mm), with the largest changes 
noted in patients with seroma or haematoma. In patients present- 
ing with apparent post-surgical seroma or haematoma, the 3-D 
changes were of clinical importance (13.3 - 18 ram). Therefore, we 
recommend a second pre-boost treatment planning-CT in patients 
presenting with apparent seroma or haematoma. 
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COMPARING ULTRASOUND (US) WITH COMPUTERIZED TOMO- 
GRAPHY (CT) IMAGESTO CHOOSE ELECTRON ENERGY FOR BOOST 
FIELD IN BREAST CANCER PATIENTS WITH BREAST CONSERVING 
SURGERY (BCS) 
E. Bayman Demirtas~,Y. Gorken 1, R BalcP, B. Bakisl, M.A. Kocdor3, Z. 
Karaguler ~, B.D. Isman ~, O. Cetinayak ~, H. Alanyali ~, M. Kinay 1, 
1 - DoKuz EYLUL UNIVERSITY, Radiation Oncology, Izmir, Turkey 
2 - DOKUZ EYLUL UNIVERSITYr Radiology, Izmir, Turkey 
3 - DoKuz EYLUL UNtVEASrr'r, General Surgery, Izmir, Turkey 

Purpose/Objectif: To compare US with CT to choose electron en- 
ergy for radiotherapy (RT) boost field in patient with BCS. 
Materials/Methods: Thirty seven women who threated between 
January 2003 and June 2005 was evaluated in this trial. Median age 
was 49 (32-82). According to the Dokuz Eylul Breast Tumour Group 
Protocol, in patients with BCS, RT was performed 5000 cGy to the 
breast (+/- lymphatic area} and boost with electron energy to the 
primary tumour bed [1000 cGy if surgical margin is (-), or 1600 cGy if 
surgical margin is (+)]. Before January 2003, "skin-the deepest point 
of tumour bed (STD), skin-clips (SCD), skin-fascia (SFD)" distances 
were measured with US to choose electron energy in boost field. 
After then, CT simulation images were used for this purpose.These 
two imaging systems were compared in this trial. Electron energy 
was selected after measurement of the deepest metalic clips in CT 
simulation images (82%} or measurement of the STD if there was no 
clips (18%). 
Results: Median measurements with US and CT were as follows: 
STD: US 12 (4-35) mm, CT 28 (2-54) mm; SFD: US 25 (6-57) mm, CT 
31 (2-93) mm; SCD: US 14 (7-26) mm, CT29 (2-68) mm.The median 
electron energy was 9 (6-12) MeV &eacute; for US and 12 (6-21) MeV 
&eacute; for CT. Accordance in US and CT measurements were 27%. 
Conclusions: To choose electron energy with CT could be more reli- 
able than US because of cutaneous and subcutaneous alterations 
due to RT and radiologist experience. 
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COMPARISON OF FOURTECHNIQUES OF WHOLE BREAST IRRADIA- 
TION (WBI) AND BOOST DELIVERY AFTER BREAST CONSERVING 
SURGERY IN EARLY BREAST CANCER. 
R. Zaucha ~, R Szewczyk ~ , E. Szutowicz ~, A. Kowalczyk 1, J. Jassem ~ 
I - MEDICAL UNIVERSITY OF GDANSK, Dept. of Ontology and Radiotherapy, 
Gdansk, Poland 

Purpose/Objectif: Breast conserving treatment (BCT) is accepted as 
a standard therapeutic option in a majority of patients with early 
breast cancer. This method is expected to combine high local con- 
trol, safety, satisfactory cosmetic effect and acceptable cost-efficacy. 
An important aspect of BCT is an optimal delivery of radiotherapy, 
which is administered in virtually all patients after tumor removal. 
Aim of the study: To compare target coverage, target dose uniform- 
ity and normal tissue complication probability for the heart, left an- 
terior descending coronary artery (LADCA), ipsi- and contralateral 
lung, and contralateral breast with four techniques: (1) standard 
whole breast irradiation (WBI) using wedged pair tangential field 
(50 Gy/25 fractions), followed by electron boost (16 Gy/8 fractions); 
(2) the same WBI followed by photon boost; (3) tangential fields with 
simultaneous integrated boost with the use of electronic compen- 
sator (60 Gy/25 fractions); and (4) intensity modulated radiotherapy 
(IMRT) with simultaneous integrated boost (60 Gy/25 fractions). 
Materials/Methods: Computed tomography (CT) scans from 10 
retrospectively selected patients with early, left-sided breast cancer 
were used to generate and then compare the above techniques.The 
average breast equivalent uniform dose, ipsilateral and contralateral 
lung dose (lung V20), contralateral breast dose, heart dose (V s) and 
LADCA dose were compared. 
Results: IMRT plan produced significantly better target coverage 
and target dose uniformity, as well as reduced dose to the contralat- 
eral breast and reduced hot spots to the ipsilateral lung compared 
to electronically compensated tangents and standard wedged pair 
tangents with either electron or photon boost. Also the median 
LADCA dose was lower, however this parameter was influenced by 
the patients' anatomy and the breathing motion. In contrast, IMRT 
was associated with higher mean contralateral lung dose. 
Conclusions: IMRT with simultaneous integrated boost seems to 
offer more uniform target dose coverage and better sparing of the 
heart and lung, however at the expense of higher mean contralat- 
eral lung dose. 
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COMPARISON OF THE DOSE-MASS-HISTOGRAM (DMH) AND 
DOSE-VOLUME HISTOGRAM (DVH) CONCEPTS iN PREDICTING 
RADIATION INDUCED PNEUMONITIS FROM BREAST CANCER RA- 
DIOTHERAPY 
G. Plataniotis ~, R Mavroidis 2, M. Adamus Gorka 3, S. Hyodynmaa 4, B.K. 
Lind 3 
1 - LARISSA UNIVERSITY HOSPITAL, Department of Radiotherapy, Larissa, 
Greece 
2 - LARISSA UNIVERSITY HOSPITAL, Department of Medical Physics, Larissa, 
Greece 
3 - KAROUNSKA INSTITUTET AND STOCKHOLM UNIVERSITY, Department of Medical 
Radiation Physics, Stockholm, Sweden 
4 -TAMPERE UNIVERSrTY HOSPITAL, Department of Oncology, Tampere, Fin- 
land 

Purpose/Objectif: In radiotherapy for breast cancer, lung is often 
partly within the irradiated volume even though it is a sensitive or- 
gan at risk. Consequently, it is very important to accurately estimate 
the expected treatment complications. In this study, it is examined 
whether the Dose Mass Histogram (DMH) concept can be better as- 
sociated with the expected lung complications than the widely used 
Dose Volume Histogram (DVH) concept. 
Materials/Methods:The problem was investigated theoretically by 
applying two hypothetical dose distributions (Gaussian and Semi- 
Gaussian shaped) on two lungs of uniform and varying densities. 
DMHs were generated based on computing the mass in the vicinity 
of each dose calculation point by multiplying the volume by the lo- 
cal lung density. Furthermore, a group of 10 breast cancer patients 
was used to clinically quantify the difference between DVHs and 
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DMHs. These patients had negative node involvement and were 
treated with resection and irradiation with two tangential fields. The 
influence of the deviation between DVHs and DMHs on the clinical 
outcome is estimated by using the Relative Seriality and LKB mod- 
els using the Gagliardi et al 2000 and Seppenwoolde et al 2003 pa- 
rameter sets, respectively. Radiation pneumonitis was used as the 
clinical endpoint for lung complications. Furthermore, the biological 
equivalent of the corresponding difference in their mean dose was 
estimated by the Biologically Effective Uniform Dose (BEUD) and 
Equivalent Uniform Dose (EUD) concepts, respectively. 
Results: It is shown that the relation of the DVHs and DMHs var- 
ies depending on the underlying cell density distribution and the 
applied dose distribution. However, the range of their deviation in 
terms of expected clinical outcome was proven to be very large 
both for the theoretical and the clinical studies. For the group of pa- 
tients, according to the DVH, lung receives 9.82 Gy, whereas accord- 
ing to the DMH it receives 8.06 Gy (a difference of 1.76 Gy). In order 
to interpret these figures in terms of tissue response it has to be said 
that DVH gives 0.30% probability for lung complications compared 
to 0.10% given by DMH for the Relative Seriality model. Similarly, 
for the LKB model the corresponding values are 2.62% and 1.85%, 
respectively. 
Conclusions: The impact of the deviation between the mean DVH 
and DMH of the patient group is significantly larger than the im- 
pact of the DVH variation when the patient positioning (setup) and 
breathing uncertainties were taken into account. Concluding, the 
expected lung complications appear to be overestimated when us- 
ing the DVH concept whereas the effectiveness of the dose distribu- 
tion delivered to the patients is closer related to the radiation effects 
when using the DMH concept. 
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CONCURRENT CYCLOPHOSPHAMIDE, METHOTREXATE, AND 5- 
FLUOROURACIL CHEMOTHERAPY (CMF) AND RADIOTHERAPY 
FOR BREAST CARCINOMA 
L. LivM, I. Meattini 1, F. FondellU, D. Ci Cosmo 1, L. Paoletti;, G. BitM 
/ - RADIOTHERAPY, Physiopothology, Florence, Italy 

Purpose/Objectif: The current study was conducted to assess the 
toxicity of concurrent adjuvant CMF chemotherapy and radiothera- 
py (RT) for early breast carcinoma. 
Materials/Methods: In the current analysis, the authors reviewed 
the records of 563 consecutive breast carcinoma patients who re- 
ceived adjuvant CMF in concomitance with RT and 603 consecutive 
breast carcinoma patients who received only adjuvant RT at the 
University of Florence between 1981-2002. All patients underwent 

breast conserving surgery. The CMF schedule was I;8;28. RT was de- 
livered using photon beam with tangential fields. The mean dose 
delivered was SO Gy, 2Gy daily fraction (range 46-52). The tumour 
bed boost was delivered by electrons. At the discretion of the radia- 
tion oncologist the total boost dose (2Gy daily fraction) ranged be- 
tween 6 and I0 Gy for patients with negative surgical margins and 
between 14 and 16 Gy for patients with close margins. Adverse ef- 
fects of RT were graded retrospectively using the Radiation Therapy 
Oncology Group (RTOG)IEuropean Organization for Research and 
Treatment of Cancer (EORTC) system. 
Results: The median age of the patients who received CMF+RT was 
49.1_+9.1 years and 52.1_+7.4 in patients who received only RT. Pa- 
tients characteristics are equally distributed in both groups. 
In RT+CHT group radiotherapy was interrupted due to side effects 
in 8.3% of patients, within in RT group in 7% (p=0.26). The incidence 
of Grade 3 or Grade 2 RT toxicity in RT+CMF group was 1.1% and 
21 .I % respectively, and 1.6% and 18% for the RT groups (p = 0.57). 
Cosmetic results was similar for both group. 
Conclusions: The results of the study demonstrated that the con- 
current administration of CMF and RT is associated with a low risk of 
serious toxicity and is an acceptable adjuvant regimen for patients 
with breast carcinoma. 
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CORRELATION BETWEEN ACUTE SKIN TOXICITY AND FATIGUE IN 
BREAST CANCER PATIENTS RECEIVING ADJUVANT POSTOPERA- 
TIVE RADIOTHERAPY 
S. LangkjeM,M. Monika; 
I -VEJLE HOSPITAL~ Department ofOncology, Vejle, Denmark 

Purpose/Objectif: Radiotherapy is associated with several side ef- 
fects. Skin-reaction and fatigue are one of them. They adversely 
affect the quality of life during and after treatment. The aim of the 
study was to evaluate the level of subjective feeling of fatigue and 
radiation induced skin reaction receiving adjuvant postoperative 
radiotherapy in breast cancer patients after breast-conserving sur- 
gery. 
Materials/Methods: SO patients (age 33-76 years, mean 57 years) 
with early breast cancer were recruited between May and October 
2004 and followed longitudinally from onset of treatment to 3 moths 
post treatment.The subjective feeling of fatigue intensity was meas- 
ured according to lO-score visual analog scale. RTOG Acute Radia- 
tion Morbidity Scoring Criteria (0-4) were used for an estimation of 
acute skin reaction in 4 areas (by patients, physicians and nurses). 
Results: Fatigue intensity increased gradually during radiotherapy. 
Fatigue level in the last day of treatment was 2.42 in fatigue-VAS 
scale (mean fatigue-VAS before treatment was 1.18). On the last day 
of radiotherapy patients estimated radiation-induced skin side ef- 
fects according to RTOG scale on mean 2.72 (median 3), nurses on 
mean 2.47 (median 2), physicians on mean 2.34 (median 1.5). There 
were correlation between fatigue level and the intensity of skin-re- 
action for radiotherapy. If patients estimated skin-reaction on 1 or 
less, mean fatigue-VAS was 1.14 (identical like before treatment). 
Patients that estimated a skin-reaction more than 3, experienced 
fatigue on a higher level (mean fatigue-VAS 3.13). 3 months after ra- 
diotherapy fatigue intensity was lower than the pretreatment (mean 
fatigue-VAS 0.62). However, in the case of 6 patients who defined 
their skin-reaction on more than 1, fatigue level was still high three 
months after radiotherapy had ended (mean fatigue-VAS 2.5). Pa- 
tients estimate their radiation-induced skin side effects on higher 
level compared to nurses and physicians. 
Conclusions: Patients estimate their radiation-induced skin side ef- 
fects on higher level compared to nurses and physicians. A positive 
correlation between the level of fatigue and the intensity of skin- 
reaction was found, for breast cancer patients receiving adjuvant 
postoperative radiotherapy. 
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DEVELOPING A SIMULTANEOUS INTEGRATED BOOST (SIB) TECH- 
NIQU E FOR TREATMENT OF BREAST CANCER 
M. van Heumen ~ , J. Theuws 1, B. van Asselen 2, E. Damen 1 , F. Pos ~ , C. Ra- 
scM, C. van Vliet - Vroegindeweij ~, 
I -THE NETHERLANDS CANCER INSTITUTE - ANTONI VAN LEEUWENHOEK HOSPITAL, Ra- 
diation Ontology, Amsterdam, The Netherlands 
2 - UNIVERSITY MEDICAL CENTER UTRECHT, Radiotherapy, Utrecht, The Neth- 
erlands 

Purpose/Objectif: Recently, the "Young Boost trial" has started look- 
ing at the advantages of a higher boost dose of 26 Gy compared to 
the traditional given 16 Gy, preferably given as a SIB. The purpose of 
this work is to compare a sequential and a simultaneous planning 
approach to implement a SIB technique. 
Materials/Methods: The treatment planning was performed in 
Pinnacle version 7.6c using the inverse planning algorithm DMPO. 
The boost volume is the original tumor plus a rim of tissue of 1.5 
cmr. For both approaches we use IMRT for the regular beams exist- 
ing of 2 large open tangential beams delivering at least 80% of the 
dose, combined with 2 IMRT tangential beams for the remainder 
of the dose and the dose homogenization. In the simultaneous ap- 
proach ('SIB-plan'} the dose due to the regular and the boost fields 
are planned in the same optimization. A non-tangential IMRT beam 
contributed to both the boost and the regular dose. Due to the di- 
rection of the non-tangential beams, excess dose was delivered to 
heart and lung. Therefore, we fixed the non-tangential beams as 
segments conformal to the boost PTV. During the optimization, the 
weight of these segments was optimized together with the inverse 
planning of the tangential beams. In the sequential approach ('SEQ- 
plan') the boost fields are first planned using optimum gantry and 
collimator rotation and wedges. Planning objective for these beams 
was the additional boost dose. Subsequently, an IMRT optimization 
for the whole breast was performed, as a superposition to the dose 
already planned for the boost fields. 
Results: The breast tissue close to the medial and lateral border 
were slightly under dosed if the SIB-plan was used. This was less pro- 
nounced for boost PTV's located at the medial or lateral border, as in 
these cases the IMRT segments covering the boost accidentally also 
contributed to the homogenization of the dose in the breast tissue. 
The breast volume receiving a dose of 95% or higher was slightly 
improved from 97.7% to 99.8% for a central tumor, and from 99.0% 
to 99.8% for a lateral tumor. The boost PTV dose was indifferent to 
the approach applied. As compared to the SIB-plan, the SEQ-plan 
optimization process turned out to be more robust to tumor locali- 
zation. 
Conclusions: For SIB techniques, a sequential approach has clear 
advantages in dose distribution over the simultaneous approach. 
Although intuitively a simultaneous optimization may be more at- 
tractive, the limitations of the algorithm combined with the restric- 
tions on the IMRT beams let the sequential approach prevail. 
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HEART AND CORONARY ARTERY DOSES FROM BREAST RADIO- 
THERAPY 
C. Taylor 1 , A. Nisbet2,J. Povall 3, R McGale 1, D. Dodwell 4, S. Darby ~ 
I - OXFORD UNIVERSITY, Clinical Trial Service Unit, Oxford, UK 
2 - C.URCHLL HOSPITAL, Department of Medical Physics and Clinical Engi- 
neering, Oxford, UK 
3 - YORKSHmE CENTRE FOR CUNtCAL ONCOLO~Y, Department of Medical Phys- 
ics, Leeds, UK 
4 - YORKSHIRE CENTRE FOR CUN~CAL ONCOLOCY, Department of Clinical Oncol- 
ogy, Leeds, UK 

Purpose/Objectif: Long-term follow-up of women irradiated for 

breast cancer has revealed that past breast radiotherapy regimens 
have increased the risk of death from heart disease. Assessment of 
the relationship between this risk and radiation dose to the heart 
requires detailed dosimetry. 
Materials/Methods: A large database of international breast radio- 
therapy regimens used since the 1950s has been compiled using 
trial publications and protocols, textbooks and information from 
practising and retired radiotherapists. Sufficient information was 
obtained in order to allow accurate reconstruction of each regimen. 
A technique based upon virtual simulation and CT-based 3-dimen- 
sional treatment planning has been used in order to reconstruct 
these regimens on a representative patient. Dose distributions were 
performed by the treatment planning system, Helax TMS version 
6.1 B, Nucletron Ltd. In addition, dose distributions for a number of 
250 keV breast radiotherapy regimens and iridium wire implants 
were derived using manual planning techniques. For each treatment 
plan, dose volume histograms were generated. Estimations of dose 
to the whole heart, left anterior descending coronary artery, right 
coronary artery and circumflex coronary artery were performed. 
Several sources of variability associated with these methods were 
assessed. For comparison with contemporary breast radiotherapy, 
heart and coronary artery doses were assessed for fifty five patients 
who received adjuvant left tangential breast or chest wall irradia- 
tion in 2006. Dose calculations were performed using Theraplan 
Plus, Nucletron UK Ltd. 
Results: Radiation fields that were used to treat the internal mam- 
mary lymph nodes resulted in the highest heart doses, particularly 
for left-sided photon irradiation which delivered between 13 and 
17 Gy mean dose to the heart. Of the cardiac structures considered, 
the left anterior descending coronary artery generally received the 
highest doses for all regimens. 
Comparison of previous and contemporary left tangential pair ra- 
diotherapy revealed that radiation dose to the heart has reduced 
considerably over the past 40 years: the typical mean heart dose for 
this technique was 13 Gy in the 1970s and 2 Gy in 2006. 
Conclusions: Virtual simulation and CT planning enable the meas- 
urement of detailed, accurate estimates of radiation dose to the 
heart and coronary arteries. We plan to combine these dose esti- 
mates with studies investigating subsequent heart disease in order 
to evaluate existing dose-response relationships and to predict the 
likely cardiac risk of current and future breast radiotherapy regi- 
mens. 
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IMPACT OF YOUNG AGE ON OUTCOME IN PATIENTS WITH DUCTAL 
CARCINOMA IN SITU OF THE BREAST TREATED WITH CONSERVA- 
TIVE SURGERY AND RADIOTHERAPY: A MULTI-INSTITUTIONAL 
ITALIAN RETROSPECTIVE STUDY 
C. AristeP, C. Vidali 2, A. Bonetta 3, C. LeonardP, S. Mussari s, S. NerP, N. 
Pietta 3, P. Zini 3, O. Caffo 9 
7 - POLICLINICO MONTELUCE, Radioterapia, Perugia, Italy 
2 - AZtENDA OSPEDALIERO-UNIVERSITARIA~ Radioterapia, Trieste, Italy 
3 - AZJENDA OSPEDALIERA, Radioterapia, Cremona, Italy 
4 - ISTITUTO EUROPEO DI ONCOLOGI& Radioterapia, Milano, Italy 
5 - OSPEDALE S. CHIARA~ Radioterapia, Trento, Italy 
6 - POUCLINICO S. ORSOLA, Radioterapia, Bologna, Italy 
7- AZIENDA OSPEDALIERAr Radioterapia, Mantova, Italy 
8 - AZIENDA OSPEDALIERA, Radioterapia, Reggio Emilia, Italy 
9 - OSPEDALE S. CHIARI, Oncologia Medica, Trento, Italy 

Purpose/Objectif: To evaluate the influence of young age on the 
outcome of ductal carcinoma in situ (DCIS) treated with conserva- 
tive surgery (CS) and postoperative radiotherapy (XRT). 
Materials/Methods: We retrospectively evaluated a consecutive se- 
ries of 474 cases treated between February 1985 and March 2000 at 
the Department of Radiation Oncology of 8 Italian Institutions. The 
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median age was 54 years (range 29-84). All patients (pts) underwent 
CS followed by breast XRT. Among these pts. 28 out of 477 (5.9 %) 
were 40 years old or younger. Table 1 shows the patient and treat- 
ment characteristics. 
Results: After a median follow-up of 88 months (range 23-227 
months), 42/474 pts (8.9%) experienced a breast recurrence: 7/28 
(25%) in pts 40 years old or younger compared with 35/446 (7.8%) 
in the older pts (p<0.01). In the former group, 4 local relapses were 
invasive and 3 non invasive; in the latter, 22 were invasive and 13 
non invasive; recurrence location was at the initial quadrant or in 
close proximity in 5 cases in the former group and in 22 in the latter 
one. Elsewhere failures were observed in 9 cases; 23 pts developed 
a contralateral breast cancer (invasive in 17 cases) and 17 a second 
primary tumou in a different organ. The 8-year actuarial local recur- 
rence-free survival was 91.1% for all the cases; all but 8 pts were sal- 
vaged with mastectomy. 
Conclusions: The influence of age on the outcome of breast con- 
serving therapy in pts with DCIS has not been extensively studied. 
However larger trials seem to suggest a significant difference based 
on age. The results of this study confirm an increased risk of local fail- 
ure which is statistically significant. Succesful treatment of younger 
pts with DCIS with CS and XRT requires careful attention to clinical 
and radiological evaluation and selection of the pts and to surgical 
techniques: only at these conditions, age at diagnosis should not be 
a contraindication to breast conserving therapy. 

Age < 40 Age > 40 

Patients 28 446 

Quadrantectomy 21 370 

Wide excision 5 38 

Tumorectomy 2 38 

Axillary dissection 14 206 

No axillary dissection 14 240 

Node positive 0 I 

Median dose irradiation (Gy) 50 (46-50.4) 50 (30-60) 

Boost 12 247 
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IMPROVED DOSE CALCULATION WITH MONTE CARLO FOR INTER- 
NAL MAMMARY NODAL IRRADIATION FOR BREAST CANCER. 

1 1 1 C. Chung, M. Weir, A. Bergman, A. Popescu ~, " 
1 - BC CANCER AGENCY1 Radiation Oncology, Vancouver, Canada 

Purpose/Objectif: Loco-regional radiation is used frequently as 
part of high risk breast cancer treatment. The inclusion of internal 
mammary nodes (IMNs) is felt to be an important component of 
the treatment by many radiation oncologists. However the IMNs 
can be difficult to treat adequately without causing excess dose 
the heart and/or lung, and this is one of the reasons why IMN treat- 
ment is controversial. Significant discrepancies have been reported 
between dose distributions calculated by commercial treatment 
planning systems (TPS) and Monte Carlo (MC) in targets adjacent to 
inhomogeneities, particularly lung. These differences have been at- 
tributed to the inability of conventional inhomogeneity algorithms 
to model electronic disequilibrium. 
Materials/Methods: One published technique used to treat the 
IMNs employs a mixed electron (80%) and 6 MV photon (20%) beam 
which is junctioned to the medial tangent photon field. We retro- 
spectively compared dose distributions of patients treated with this 
technique: Comparisons between MC and TPS were made for the 
IMN's, lung and heart, and at the junction with the medial tangent 
photon field. 

Results: We found that the TPS overestimated the mean and me- 
dian doses to the heart and ipsilateral lung by approximately 15%, 
as compared to MC.The doses to the IMN's did not significantly dif- 
fer between the two methods. A detailed quantitative analysis on a 
group of 15 patients will be presented. 
Conclusions:The improved heart and lung dose accuracy achieved 
with MC is important in optimizing the treatment of the internal 
mammary nodes. 
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IMPROVEMENTS IN DOSE HOMOGENEITY IN TREATMENT OF 
BREAST CANCER OVER TIME WITHOUT IMRT 
C. Hwangl,K. Kiel ~ 
I - NORTHWESTERN UNIVERSITY FEINBERG SCHOOL OF MEDICINE, Radiation Oncol- 
ogy, Chicago, USA 

Purpose/Objectif: IMRT is increasingly used in breast irradiation to 
1) reduce radiation dose to uninvolved tissues and 2) to improve 
dose homogeneity within the breast. IMRT increases the cost of ra- 
diation therapy and its true benefit in breast cancer treatment has 
yet to be proven. Over the past 2 decades there has been improve- 
ment in dosimetry due to increased utilization of CT scans in plan- 
ning. Wedge selection as compensators and use of segments have 
appeared to improve dose homogeneity within the breast without 
IMRT.The records of patients with documented minimum and maxi- 
mum dose within the target (the breast) were reviewed to assess 
improvements in dose homogeneity with technical changes over 
time. 
Materials/Methods: From 1993 through 2006, 811 patients with 
breast cancer treated with lumpectomy and breast irradiation were 
assessed. Between 1992 and 2004, 91 patients were planned on a 
fluoroscopic simulator without CT scanning and with 3 contours - at 
the center plane, 5 cm above, and S cm below. Between 1988 and 
1995, 178 patients were planned with a non-dedicated CT scan. 5 
cuts were obtained and images transferred to the planning compu- 
ter. Lung inhomogeneity was used. Between 1988 and 1995, most 
patients were treated with 4 MV photons and external wedges from 
15 to 60 degrees. From 1995-2006, most patients were planned 
with a dedicated CT scanner using lung inhomogeneity and inter- 
nal wedges. Most patients were treated with 6 MV photons. In later 
years, high energy beams were increasingly used for a portion of 
treatment for large breasts. Dose was prescribed to the isodose line 
that covered the breast target. The maximum dose point was deter- 
mined to calculate dose inhomogeneity. 
Results: Table 1 shows continued improvement in dose homoge- 
neity over time using 3D planning, lung inhomogeneity, segments, 
and use of higher energies for a portion of treatment. 

Year Planning # pts Inhomogeneity Range Median 

method 

1992 -Non CT -3 con- -No lung -4 or 6 MV 91 110% 

-2004 tours inhomogeneity (10 MV*) 

1988 -Non -5 con- -Lung -4 MV 178 107- 

-1995 -dedicated tours inhomogeneity (18 MY*) 137% 

CT 

1995 118% 

-2000 

Conclusions: IMRT may not be necessary in the treatment of breast 
cancer if its goal is to improve dose homogeneity. CT based treat- 
ment planning has provided the tools necessary to optimize dose 
distribution without the expense of IMRT. 
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IMRT IN BREAST IRRADIATION: CLINICAL ASPECTS AND ACUTE 
TOXICITY 
A. Richetti ~, A. Franzetti Pellanda ~ , G. Pesce ~, G. Ballerini ~, R Canino ~ 
I - ONCOLOGY INSTITUTE OF SOUTHERN SWITZERLAND, Radio-Oncology, Bellin- 
zona, Switzerland 

Purpose/Objectif: To present our clinical experience using IMRT in 
patients with breast cancer treated with breast conservative or mas- 
tectomy surgery and to evaluate the acute toxicity. 
Materials/Methods: Forty-five women were treated with 6-MV pho- 
tons and IMRT technique from May 2002 to April 2006. For fourteen 
patients the regional lymph nodes (axilla, internal mammary chain, 
sopraclavicular) were included in the target. For thirty-one patients 
the IMRT was choosen to cover a complex -target as the chest wall 
anatomy. The dose prescription ranged from 48.6 Gy and 50 Gy to 
the whole breast ,or chest wall, 1.8 - 2 Gy per fraction, and a boost of 
12 or 16 Gy. The acute toxicity was evaluated with common termi- 
nology criteria (CTC) until six weeks after the end of radiotherapy. 
Results:The target volume (PTV) ranged from 194 to 2713 cm 3. For 
all patients a Dose Volume Histogram analysis has been conducted 
on omolateral and controlateral lung, heart, controlateral breast and 
PTV.To evaluate the acute toxicity the median follow-up of 3 months 
(range:l-44 months) was considered adequate. Only 1 patient had 
pulmonary toxicity, after 1 months from the end of RT, and quickly 
recovered. No cardiac complications were observed. The acute skin 
toxicity was observed in thirty-eight patients (84%): G1 in 20 pts., 
G2 in 16 pts., G3 in 2 pts. (5.2%), 1 pts. developed a cutaneous fistula 
in the irradiated volume. Both these two patients, with G3 cutaneous 
toxicity, were treated with Herceptin R concomitant to radiotherapy. 
The PTV of these patients was 2713 and 1614 cm 3. 
Conclusions: Postoperative breast irradiation with IMRT technique 
is feasible and indicated for cases with complex anatomy of the 
chest wall and/or to include regional lymph nodes in the PTV.The in- 
cidence of severe acute toxicity is very low comparable with conven- 
tional technique.The concomitant use of HerceptinR with RT should 
be investigated with attention for the observed higher rate of severe 
cutaneous toxicity above all in case with extended PTV. 
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INDIVIDUAL PATIENT POSITIONING FOR ADJUVANT BREAST IRRA- 
DIATION 
M. Csenki ~, K. Hideghety1,Z. Varga~, J. Szabo~,Z. Kahan~, L.Thurzo ~ 
7 - UNIVERSITY OF SZEGED, Clinic ofOncotherapy, Szeged, Hungary 

Purpose/Objectif: Adjuvant radiotherapy is an important compo- 
nent of the curative treatment in early breast cancer.The occurrence 
of early and late radiogenic sequelae depend on the volume of and 
the dose to the irradiated healthy tissues. Since the anatomy of the 
target volume and the organs at risk vary individually, more favorou- 
ble radiation treatment plan might be generated after having posi- 
tioned the patients individually. 
Materials/Methods: We aimed at comparing the radiation treat- 
ment plans of early breast cancer patients who 40 patients were 
included in the analysis. The patients were positioned on the supine 
and prone breast modules of the AIO (All in One) Solution TM (ORFIT) 
system. For the radiotherapy of the first 20 patients thermoplastic 
mask fixation was applied on both breasts in the supine position, 
while no such fixation was used in the prone position. In the sec- 
ond series of patients, thermoplastic mask fixation was used in both 
positions, but in the supine position, the irradiated breast was not 
covered with the mask because of its bolus effect.The target volu me 
and the organs at risk were contoured on the CT slices acquired eve- 
ry 1.0 cm throughout the entire planning volume, in the XIO TM (CMS) 
treatment planning system. Analyses of the dose distribution in the 

planning target volume and the radiation exposition of the organs 
at risk by assessing the volume of the ipsilateral lung receiving 20 Gy 
(V20Gy), the mean lung dose (MLD), the central lung distance (CLD), 
the maximum heart distance (MHD), the mean dose to the heart, 
the volume of the heart receiving (V20Gy) and the mean dose to the 
contralateral breast were performed. 
Results: No significant differences were found in the target volume 
coverage or the dose homogeneity of the PTVs comparing the radia- 
tion treatment plans in the supine or the prone position.The irradi- 
ated volume of and the dose to the ipsilateral lung by means of all 
the parameters registered, were decreased in the prone position by 
two thirds (p<10 -s) compared to that in the supine position. Like- 
wise, in the left sided cases, the width of the heart included in the 
radiation field (MHD) was lower (p=0.03) in the prone position, but 
the differences in the mean dose to the heart and the V20Gy did not 
reach statistical significance. 
Conclusions: The use of the thermoplastic mask improved patient 
repositioning and limited organ motion in either positions. The 
prone position for radiotherapy after breast conserving surgery is 
advantegeous especially when the risks of radiogenic heart or lung 
sequaelae would be high in the supine position. The application 
of mask-fixation for better accuracy is recommended in both posi- 
tions. 
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INFUSION THERAPY OF PAMIDRONATE IN COMBINATION WITH 
RADIATION THERAPY IN CANCER PATIENTS WITH ADVANCED, 
PAINFUL, METASTATIC BONE LESIONS 
I. Adamietz I, P. von Rottkay 2, M. Henke 3, F. Wenz3, W. HaaseS, W. Wag- 
ner 6, F. Walter 7, W. Dornhofi% C. WCisteP, O. Schneider ~, K. Sch midt ~°, 
R. Kohnen H 
1 - RUHR-UNIVERSITY HOSPITAL, Radiotherapy and Radiation Oncology` 
Herne, Germany 
2 - PRIVATE PRACTUCE, Radiology, Landshut, Germany 
3 - UN~VERSITY HOSPITAL, Radiotherapy, Freiburg, Germany 
4 - UNaVERSITY HOSPITAL, Radiotherapy, Mannheim, Germany 
5 - ST-VtNCENTIUS HOSPITAL, Radiooncology, Karlsruhe, Germany 
6 - PARACELSUS HOSPUTAL, Radiotherapy, OsnabHJck, Germany 
7- CiTY HOSPITAL, Radiooncology` Duisburg, Germany 
8 - BORROMA~ERPNNEN HOSPITAL, Radiooncology` Trier, Germany 
9- RADIOLOGtCAL INSTITUTE, Radiotherapy, Heidelberg, Germany 
I 0- NOVARTIS, Oncology, NCJmberg, Germany 
11 - IMEREM, NiJrnberg, Germany 

Purpose/Objectif: Palliative radiation therapy is successful in the 
treatment of painful bone metastases; however, complete pain relief 
can be achieved only in about half of the patients and almost every 
fourth patient is refractory to such therapy. Pamidronate (Aredia®), 
a bisphosphonate, has shown substantial analgesia in patients with 
preceding radiation therapy and therefore is a promising candidate 
for a combination with radiation therapy. 
Materials/Methods: In a prospective, randomized, double-blind, 
placebo-controlled, multicenter parallel group design, cancer pa- 
tients with solitary or multiple painful, metastatic osteolytic bone 
lesions in the region of femur, humerus, pelvis or spine were treated 
with palliative radiation therapy (2 Gy/day for 18 to 23 days de- 
pending on type of tumor) and one of the following: placebo, 90 
mg pamidronate on day 1, 1S and 29 (2-weekly) or on day 1 and 29 
(4-weekly interval). Patients were followed up until month 12 after 
start of therapy. Response to treatment was defined by an at least 
50% decrease of intensity of bone pain over at least four weeks as 
measured on item 3 (worst pain during the past 24 hours ) of the 
Brief Pain Inventory: 
Results: N=76 patients were treated (55% females, median age: 66 
years) in nine radio-oncological centers in Germany. Half of the pa- 
tients (48.0%) in the placebo group responded to radiation therapy 



- $286 - 

Posters 

alone; under combined pamidronate therapy, responder rate was 
higher after 2-weekly (73.1%) than after 4-weekly (56.0%) applica- 
tion. Sample size was too low to confirm a superior efficacy of the 2- 
weekly pamidronate therapy over placebo (p=0.1 O, one-sided exact 
Fisher test). Pain relief by 50% of the baseline value was achieved 
after 28, 32 and 34 days under pamidronate therapy in 2-weekly 
and 4-weekly intervals or under placebo. In contrast to the placebo 
group, no clear advantage of the 2-weekly compared to the 4-week- 
ly interval could be detected in further outcome measures (pain 
scores, Karnofsky-lndex, quality of life, analgesics consumption). 
Conclusions: The results of this study appear to support the claim 
that radiation therapy combined with pamidronate 90rag infusion 
therapy is superior to radiation therapy alone in reducing the pain in 
progressive painful metastatic bone lesions. There is no advantage 
of the 2-week application schedule if the two modes of application 
are compared. There were no new findings regarding the toxicity of 
the test drug such as vomiting or anemia. 

700 poster 

INTERSTITIAL HIGH DOSE RATE (HDR) BRACHYTHERAPY FOR EAR- 
LY STAGE BREAST CANCER 
R Anderson ~, R. Mark ~, M. Nair~,T. Neumann ~, D. White ~, S. Gurley ~ 
1 -JOE ARRINGTON CANCER CENTER, Radiation Oncology, Lubbock, USA 

Purpose/Objectif: External Beam Radiation Therapy (EBRT) has 
been the standard of care for breast conservation radiation therapy. 
Recent data indicates that Interstitial Implant and High Dose Rate 
(HDR) radiation afterloading compares very favorably to EBRT in se- 
lected patients. 
Materials/Methods: Patients with Tis, T1, and T2 tumors measuring 
< 3 cm, negative surgical margins, and negative axillary lymph nodes 
were judged to be candidates for Interstitial Implant. Subsequently, 
patients who had, or were scheduled to receive anthracycine based 
Chemotherapy were excluded. 
Results: Between 2000 and 2006, 117 patients underwent Intersti- 
tial HDR Implant under Stereotactic Mammographic guidance with 
conscious sedation and local anesthesia. Conscious sedation con- 
sisted of Morphine and Versed. Local anesthesia was given with a 
mixture of 1% Lidocaine, 0.25% Marcaine, 1:100,000 Epinephrine, 
and 4% Sodium Bicarbonate neutralizing solution. The implants 
were placed using the Anderson-Hair Template using from 3 to 6 
planes, and 8 to 43 needles. Catheters were subsequently threaded 
thru the needles, and the needles removed. Catheter spacing was 
1.0 to 1.5 cm. Radiation Treatment planning was performed using 
CT Scanning and the Plato System. Treatment volumes ranged from 
25 cm 3 to 359 cm 3. HDR treatment was given using the Nucletron 
afterloading system. The breast implant volume received 3400 cGy 
in 10 fractions prescribed to the Planning Target Volume, given BID 
over 5 days. The procedure was well tolerated. No patient required 
hospital admission. With a median follow-up 40 months (range 6- 
68 months), local recurrence occurred in 3.4% (4/117). Cosmetic 
results were good to excellent in 86.3% (101/117) of the patients. 
Wound healing complications developed in 6.8% (8/117). Three of 
these patients had received anthracycline based Chemotherapy. 
The other five had large (> 200 cm 3) implant volumes and catheter 
spacing of 1.5 cm. Two patients healed after 6 months of conserva- 
tive treatment. Surgery was required in six patients who developed 
fat necrosis. 
Conclusions: With median 40 month follow-up, Breast Conserva- 
tion radiation therapy utilizing Interstitial HDR Implant has yielded 
local recurrence rates and cosmetic results which compare favorably 
to EBRT in selected patients. Longer follow-up is needed. Treatment 
with anthracycline based Chemotherapy and large (> 200 cm 3) im- 
plant volumes appear to be relative contraindications to Intersti- 
tial HDR Implant. Finally, catheter spacing of 1 cm yielded optimal 
dosimetry and minimized complications. 

701 poster 

IONIZING RADIATION AND TOBACCO USE INCREASES THE RISK 
OF A SUBSEQUENT LUNG CARCINOMA IN WOMEN WITH BREAST 
CANCER: CASE-ONLY DESIGN 
M. Prochazka 1, R Hall 2, G. GagliardP, F. Granath 4, B-N. Nilsson s, P-G. 
Shields ~, M. Tennis ~, K. Czene 2 , 
1 - KAROLINSKA INSTITUTET, The Institute of Environmental Medicine;The 
Unit of Epidemiology, Stockholm, Sweden 
2 - KAROLINSKA INSTITUTET, IDepartment of Medical Epidemiology and Bi- 
ostatistics, Stockholm, Sweden 
3 - RADIUMHEMMET, KAROLINSKA UNIVERSITY HOSPITAL, Department of Hospital 
Physics, Stockholm, Sweden 
4 - KAROLINSKA UNIVERSITY HOSPITAL, Department of Medicine; Clinical Epi- 
demiology Unit, Stockholm, Sweden 
5 - STOCKHOLM UNIVERSITY AND KAROLINSKA INSTITUTET, Deportment of Medical 
Radiation Physics, Stockholm, Sweden 
6 - GEORGETOWN UNIVERSITY MEDICAL CENTER, Lombardi Cancer Center, The 
Research Building, Georgetown, USA 

Purpose/Objectif: To analyze the risk of lung cancer in women 
treated with radiotherapy for breast cancer. We accessed the lung 
dose in relation to different radiotherapy techniques, provided ex- 
cess relative risk (ERR) estimate for radiation associated lung cancer, 
and evaluated the influence of tobacco use. 
Materials/Methods: The Swedish Cancer Registry (SCR) was used 
to identify 182 women diagnosed with breast and subsequent 
lung cancers in Stockholm County during 1958-2000. Radiotherapy 
was given to 116 patients. Radiation dose was estimated from the 
original treatment charts and information on smoking history was 
searched for in case records and among relatives. The risk of lung 
cancer was assessed in a case-only approach where each woman 
contributed a pair of lungs. 
Results: 
The average mean lung dose to the ipsilateral lung was 17.2 Gy 
(range 7.1-32.0). A significantly increased relative risk (RR) of a 
subsequent ipsilateral lung cancer (2.04, 95% confidence interval 
[CI]=1.24-3.36), was seen _>10 years of follow up. Squamous cell 
carcinoma (RR=4.00, 95% CI: 1.50-10.66) was the histopathological 
subgroup most closely related to ionizing radiation. The effect of 
radiotherapy was restricted to smokers only (RR=3.17; 95% CI: 1.66- 
6.06). The ERR/Gy for women with latency _> 10 years since exposure 
was 0.11 (95% Ch 0.02-0.44). 
Conclusions: Radiotherapy for breast cancer significantly increases 
the risk of lung carcinoma more than 10 years after exposure in 
women that smoked at time of breast cancer. 
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IS THERE AN ASSOCIATION BETWEEN LATE NORMAL TISSUE RES- 
PONSE ANDTUMOUR CONTROL AFTER LOCALTUMOUR EXCISION 
AND RADIOTHERAPY FOR EARLY BREAST CANCER? 
J. Havilandl,A. Ashton2,J. Btiss3,J. Homewood4,J. HansonS, JR. Owen 2, 
J. Yarnold s, 
1 - INSTITUTE OF CANCER RESEARCH, ICR-CTSU, Section of Clinical Trials, Sut- 
ton, UK 
2 -GLOUCESTERSHIRE ONCOLOGY CENTRE, Department of Oncology, Chelten- 
ham, UK 
3 - INSTITUTE OF CAMCER RESEARCH, ICR-CTSU, Section of Clinical Trials, Sut- 
ton, UK 
4 - ROYAL MARSDEN HosPiTAL, Department of Psycho-Ontology, Sutton, UK 
5 - ROYAL MARSDEN HOSPITAL, Department of Radiotherapy, Sutton, UK 

Purpose/Objectif: To test for an association between the risk of late 
adverse effects and local tumour control. 
Materials/Methods: Between 1986 and 1998, 1410 patients were 
enrolled in a randomised controlled trial testing non-standard frac- 
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tionation to the whole breast after breast conservation surgery for 
early breast cancer. Patients were randomised to 50 Gy in 25 frac- 
tions (control) versus 2 dose levels of an experimental schedule de- 
livering 13 fractions of 3.0 Gy or 3.3 Gy. Electron boost allocation (10 
Gy in 5 fractions) was determined independently of this randomi- 
sation. Frontal photographs were taken after surgery and repeated 
annually to 5 years and then at 10 years. Change in photographic 
breast appearance was scored at each time point as none, mild or 
marked in comparison with the baseline. Changes that occurred 
after 5 years were ignored for the purposes of this analysis, since 
they were thought unlikely to identify radioresponsive individuals. 
Cox proportional hazards regression was used to model time to lo- 
cal relapse (or date last seen), taking into account the time at which 
change in breast appearance occurred, and adjusting for factors as- 
sociated with relapse and adverse effects (fractionation schedule, 
boost, axillary treatment, tamoxifen, breast size and age). Breast size 
was fitted as a proxy for dose inhomogeneity. 
Results: Of the 1202 patients with a baseline and at least one fol- 
low-up photographic assessment, 267 had mild change in breast 
appearance within 5 years of radiotherapy, 53 had marked change 
within 5 years and 125 had an ipsilateral breast relapse. Compared 
with no change in breast appearance, the adjusted hazard ratio for 
local relapse associated with mild change was 0.59 (95% confidence 
interval 0.29-1.18), and for marked change it was 0.64 (0.15-2.77) 
(trend test p=0.16). 
Conclusions: Statistical power is low, but the results suggest that 
there may be an association between reduced risk of local tumour 
relapse and change in breast appearance after primary tumour 
excision and whole breast radiotherapy for early breast cancer. If 
confirmed by independent studies that effectively control for dose 
inhomogeneity, it would support the need for a strategy of predic- 
tive testing to identify patients in whom the severity of late adverse 
effects could be reduced by modest dose reductions while retaining 
acceptable rates of tumour control. 
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LONG-TERM OUTCOME OF BREAST-CONSERVING THERAPY IN 
EARLY BREAST CANCER: ANALYSIS OF FACTORS AFFECTING RE- 
CURRENCE AND EVALUATION OF RADIOTHERAPY VOLUME 
S.J. Shim ~, K.C. Keum ~, I.J. Lee 1, Y.G. Suh ~, H.D. Lee 2, B-W. Park 2, J. 
Seong~,C.O. Suh ~, 
I - YONSEI UNIVERSlTY MEDICAL CENTER, Department of Radiation Oncology, 
Seoul, South Korea 
2 - YONSEI UNIVERSITY MEDICAL CENTER, Department of Surgery, Seoul, South 
Korea 

Purpose/Objectif: We present a retrospective analysis of long-term 
results for patients receiving breast-conserving therapy with early 
breast cancer to evaluate the factors affecting recurrence and pat- 
terns of recurrence, and to estimate compatibility of radiotherapy 
volumes. 
Materials/Methods: From 1991 to 1995, 362 patients with AJCC 
stage I and II breast cancer (42% stage I, 38% stage Ila, 19% stage 
lib) who received breast conserving therapy were evaluated ret- 
rospectively. The median patient age was 44 years (range 23-80). 
All the patients received breast conserving surgery (wide excision 
to quadrantectomy) and axillary lymph node dissection (except 2 
patients) followed by radiotherapy.The radiation dose to the whole 
breast was median 50.4 Gy (range 45-55.8) and with boost doses of 
10 Gy (range 0-20). The radiation volume was the involved breast 
alone in the patients with less than 4 positive axillary lymph nodes, 
and breast and supraclavicular fossa in patients with 4 or more posi- 
tive axillary lymph nodes. Adjuvant chemotherapy was performed 
in 168 patients before or after radiotherapy. The median follow-up 
period was 123 months (range 3-169). 
Results: The 10-year overall survival, disease-free survival, local 

recurrence-free survival, regional recurrence-free survival, and dis- 
tant recurrence-free survival rates were 89.7%, 87.6%, 97.3%, 95.4%, 
and 91.9%, respectively. Local recurrence, regional recurrence, and 
distant recurrence occurred in 14 (3.9%), 17 (4.7%), and 40 (11.0%), 
respectively. By univariate analysis, factors affecting disease recur- 
rence were age (<35), T stage, N stage, tumor location, and AJCC 
stage. Age and N stage were statistically significant factors affect- 
ing disease recurrence in multivariate analysis. Among 310 patients 
receiving radiotherapy on breast alone, 15 patients (4.8%) had re- 
gional recurrence and especially patients with inner quadrant lesion 
had high regional recurrence rate (11/98, 11%) (p < 0.001). 
Conclusions: These low local recurrence rate may explain that cur- 
rent technique of radiotherapy was relevant. But, in case of inner 
quadrant lesion, although involved lymph nodes did not exist, there 
were many regional recurrences. Therefore, it may suggest a poten- 
tial role of irradiation on regional lymph nodes in this group. 
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POSSIBILITY OF REPLACEMENT OF WHOLE BREAST RADIOTHE- 
RAPY WITH ACCELERATED PARTIAL BREAST IRRADIATION FOR 
TREATMENT OF EARLY STAGE BREAST CANCER 
O. Utehina 1, S. Popovsl, J. 8erzins ~, 
1 - LATVIAN CENTER OF ONCOLOGY, Rig(7, Latvia 

Purpose/Objectif: Radiotherapy is standard part of modern breast 
saving therapy for early stage breast cancer. At present only whole 
breast postoperative irradiation is performed in Latvia. For selected 
group of patients this treatment can be substituted with acceler- 
ated partial breast irradiation in order to shorten overall treatment 
time and potentially to reduce acute reactions and/or late toxicity, 
maintaining the same tumor control.Aim of this work is to show, 
that during whole breast irradiation dose maximum and tissue vol- 
ume which receives doses more than 105% from prescribed dose, is 
linked with size of treated volume (treated volume - tissue volume 
receiving > 95% from prescribed dose), which is strictly linked with 
breast volume. Because of this for large breast volumes there will 
be higher complication probability performing whole breast irradia- 
tion, and it seems to be meaningful to use accelerated partial breast 
irradiation for selected patients from this group. 
Materials/Methods: 50 patients receiving whole breast irradiation 
after breast salvaging surgery in Latvian Oncology Center during 
2005 were analyzed. 3D treatment planning with individual dose 
optimization was performed for all patients. In all cases tangential 
photon fields (4 - 6 MV) with wedges and MLC were used. Param- 
eters to be analyzed: dose maximum (Dmax, % from prescribed 
dose), treated volume (TV, cm3), volume which is receiving more 
than 105% from prescribed dose (V105, cm3), a nd V105 and TV ratio 
(Vl0S/TV, %). 
Results: Dmax was between 105.6 and 120%, TV - from 392.8 to 
3648.3 cm 3, V105 - from 0.2 to 1167.5 cm ~ and V105/TV - from 0.1% 
to 36.0%, respectively. Dmax, V105 and V105/TV is rising with rising 
ofTV (p < 0.0001, p < 0.0001 un p = 0.001 respectively). Dmax is 
also higher for higher Vl05/TV (p = 0.001). For TV 711.0 cm 3 Dmax 
and V105/TV were 107.0% and 2.1% and for TV 3245.9 cm 3 - 115.0% 
and 36.0% respectively.For large breast volumes dose distribution 
was worse, which can be attributed to technical limitations of whole 
breast irradiation, even using modern treatment planning and dose 
delivery methods. 
Conclusions: For large volumes to be treated, dose maximum and 
volume of dose maximum are rising unavoidable. Even using mod- 
ern external beam techniques for whole breast irradiation, for pa- 
tients with large breast volume it is not possible to maintain appro- 
priate dose coverage of breast during postoperative radiotherapy 
without formation of unwanted dose maximum in treated volume. 
For selected group of patients Accelerated Partial Breast Irradiation 
may not only shorten overall treatment time, but also have poten- 
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tial to reduce late toxicity associated with dose maximums in breast 
tissue. 
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PROGNOSTIC FACTORS FOR CHEST WALL RECURRENCES AFTER 
TOTAL MASTECTOMY FOR BREAST CANCER. 
A. Courdi% C. Ortholan% R. Largillier% A. Ginot% I. Raoust% M. Lalle- 
ment 3, J. Ferrero% J-C. Machiavello 3 
1 - CENTRE ANTOINE-LAcASSAGNE, Radiation Oncology, Nice, France 
2 - CENTRE ANTOINE-LAcASSAGNE, Medical Oncology, Nice, France 
3 - CENTRE ANTOINE-LAcASSAGNE, Surgical Ontology, Nice, France 

Purpose/Objectif: To investigate the age factor for local recurrence 
after mastectomy for breast adenocarcinoma. 
Materials/Methods: Between 1973 and 2004, 2106 patients were 
treated with total mastectomy and axillary lymph node (LN) dis- 
section for invasive breast adenocarcinoma. Chest wall irradiation 
(RT) was given to 48.5 % of patients, regional LN RT to 47.1% and 
chemotherapy to 35.1%. The median follow-up was 118 months 
(172 months in censored patients). Chest wall local recurrence (LR) 
was assessed with the actuarial method and the influence of prog- 
nostic factors was studied using tho Logrank test. 
Results: LR was observed in 140 patients. The 5-year and 10-year 
actuarial LR rate was 2.7 % and 5.5 %. Despite a higher frequency of 
radiotherapy being given to patients 35 or less (78 % vs 55 % in older 
patients, p < 0.O001), they experienced significantly higher LR rates: 
13.7 % at 10 years, versus 4.1% for those 35 - 50, 7.3 % for S0 - 65, 
and 4.5 % for patients older than 65 (p = 0.0063). Hormone receptors 
also affected LR (p = 0.0009). Concerning the LN status, the most sig- 
nificant prognostic parameter was the percent positive LN after axil- 
lary dissection (p < 0.0001), with a relative risk of 1.4 % per percent 
positive LN. Patients less than 35 had significantly more positive LN 
(p < 0.0001) and less positive HR (p = 0.038). Yet, upon multivariate 
analysis, all 3 factors retained their significance in the Cox model. 
Age was not related to either tumour size or histological grade. 
Conclusions: As for LR after conservative surgery, patients less than 
35 years are at a significantly high risk of chest wall LR after total 
mastectomy, despite being given radiotherapy more often than 
older patients. In addition to the presence of a high percentage of 
positive LN and negative HR, other factors should be looked for to 
explain the high LR rates in these young patients. 
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PULMONARY TOXICITY IN WOMEN WHO UNDERWENT BREAST 
IRRADIATION AFTER BREAST CONSERVATIVE OPERATION: DOSE 
VOLUME HISTOGRAM AND DOSE RESPONSE FUNCTION 
H. Kobayashi% K. Koyama% M. Koizumi% K. Katada% Y. Hibino% K. 
Egami% M. Ito% Y. Saito 2 
1 - FUJITA HEALTH UNIVERSITY SCHOOL OF MEDICINE, Radiology, Toyoake, Ja- 
pan 
2 - FUJITA HEALTH UNIVERSITY SCHOOL OF MEDICINE, Technical Radiology, Toy- 
oake, Japan 

Purpose/Objectif: To study radiologic pulmonary toxicity in wom- 
en with early stage breast cancer who underwent irradiation after 
breast conserving operation in relation to dosimetric factors 
Materials/Methods: CT scans of the lung were performed before 
and four months after radiotherapy in 456 breast cancer patients 
treated with three different radiotherapy techniques in three dif- 
ferent hospitals. Mean age was 55 years old, and 63 patients were 
treated by the djuvant tamoxifen. There were no patients who were 
treated by the adjuvant chemotherapy. Two hundred and nineteen 
patients were irradiated with parallel opposed beams of 4MW X-ray 
(Tc-1), 169 patients were irradiated with tangential opposed beams 

of 4MV X-ray (Tc-2), and 68 patients were irradiated with tangential 
opposed beams of 6MV X-rays (Tc-3). All patients underwentthree- 
dimensional dose planning and dose volume histograms (DVHS) of 
the ipsilateral lung were calculated. A prescribed dose as 50 Gy / 25 
fractions / 5 weeks. The local fields were planned to contain the ipsi- 
lateral mammary gland and the ipsilateral internal mammary lymph 
nodes. The medial supraclavicular and axillary lymph nodes were 
not included in the field. The difference between the density values 
before and after treatment of the center of the irradiated field was 
calculated, and compared with the planned three-dimensional dose 
distribution. Dose response function between CT value of zero and 
the lung dose was calculated. 
Results: In the entire study, five patients (5/456,&#12288;1.1 %) de- 
veloped symptomatic radiation pneumonitis. Adjuvant tamoxifen 
was given to all five patients (5/63&#65292;7.9%). Mean irradiated 
volumes more than 5, 10, 20, 30, and 40Gy was 180, 130, 80, 60, 20ml. 
And those of five radiation pneumonitis patients were 270, 200, 130, 
100, and 40ml. Mean maximum Dose in the lung was 43Gy. The 
maximum doses of the lung of five radiation pneumonitis patients 
were from 50 to 45Gy. Mean cumulative ipsilateral lung DVHS of Tc- 
1 showed larger volume of a lower dose (less than 20 Gy) region. 
That of Tc-3 showed larger volume of a middle dose (between 20 
and 30 Gy).Tc-2 seemed the best radiotherapy among the three.The 
density value of the lung before treatment was less than -700. All pa- 
tients showed lung density changes. From dose response function 
between CT value over zero and the lung dose, the frequency of the 
density of zero increased rapidly over the dose of 20Gy. 
Conclusions: &#65279;Lung density changes with CT were verified 
in all patients. Local lung fibrosis seemed to be the essential late tox- 
icity after local breast irradiation. But there were very few patients 
who developed symptomatic radiation pneumonitis after local 
breast irradiation. 
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REPRODUCIBILITY IN BREAST CANCER CONSERVATIVE TREAT- 
MENT: PERSPECTIVE STUDY 
B. Corvaril,M. Balducci% S. Manfridal,G. Mantini%V. Frascino% D. Mar- 
onta% M.A. Gambacorta ~, M.C. Barba ~ ,V. Valentini ~ 
1 - CATHOLIC UNIVERSITY OF SACRED HEART, Radiotherapy, Rome, Italy 

Purpose/Objectif: The set-up of the patient is a common problem 
during the radiation therapy and it's essential for the efficacy of the 
treatment and for the reduction of the toxicity. It's necessary, there- 
fore, a Quality Assurance Program to ensure. 
This study wants to analyse interfraction reproducibility of breast 
cancer treatment with tangential fields and total dose of 50,4 Gy 
with standard fractions, to define our range of tolerance in this treat- 
ment and to identify the better frequency of the Electronic Portal 
Imaging (EPI) controls in Quality Assurance Program. 
Materials/Methods: Thirty patients with breast cancer, after con- 
servative surgery, were enrolled in this study and analysed using 
VARIS/VlSION SYSTEM with blend function. 
Three groups of ten patients each one were differentiated on the 
basis of the frequency of Electronic Portal Imaging (EPI) controls : 
five consecutive EPI after radiotherapy start and two times weekly 
(GROUP A), three consecutive EPI and one weekly in the rest period 
(GROUP B); two consecutive EPI and one every ten fractions (GROUP 
C). in every EPI the outline of the breast and the internal margin of 
the thoracic wall (match structures) were contoured. In VARIS/Vl- 
SION SYSTEM there is the function of blend that was used to esti- 
mate correspondence between match structures contoured on Dig- 
itally Reconstructed Radiographs (DRR) and EPI. Errors < 7 mm were 
considered acceptable on the basis of the literature data. 
The correspondence of DRR/EPI was estimate: - at the level of cranial 
breast outline (the distance between the superior border of the field 
and the chest wall profile was used for errors of patients' rotation); - 
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on the axis Z (the central distance between the internal field margin 
- lung direction - and the chest wall profile was used for this axis); 
- on the axis Y: (the distance from the inferior border of the breast to 
the caudal border of the field for this axis). 
Results: 470•480 EPI were performed with a compliance of 97,6%. 
Ten EPI were not performed because of damages of VARIS VlSlON 
SYSTEM. The global differences related to three parameters and in 
the tollerance limits (+ 7 ram) were of 76,2% (group A), 78,8% (group 
B) and 78,4% (group C); about the patients' rotation the differenc- 
es were of 60,8% (group A), 64,4% (group B) and 66,3% (group C); 
about the central lung distance they were of 85,5% (group A), 91,9% 
(group B) and 73,8% (group C) and about the distance from the infe- 
rior border of the breast to the caudal border of the field the differ- 
ences were 82,4% (group A), 80,0% (group B) and 95,0% (group C). 
Conclusions: The better sequence of EPI seems the sequence of 
the group B because the frequency doesn't overload the work and 
produces results near to the results of the group A, where the EPI 
were performed with major frequency. This outcome will have to be 
confirmed by statistical analyses. The patients' rotation is the main 
parameter that influences the reproducibility of this treatment. 
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SUBJECTIVE ACUTE AND LATE TOXICITY AND THE SATISFACTION 
LEVELS IN PATIENTS WITH BREAST CANCER IRRADIATED WITH 
SHORT FRACTIONATION FOR BREAST CONSERVATION THERAPY 
-COMPARISON WITH CONVENTIONAL FRACTIONATION ..... 
T. Inomata ~, I. Narabayashi ~, Y. Inada ~, 1-. Shimbo ~, M. Takahashi ~, T. 
Tatsumi~,Y. UesugP, S. Kariya 2, A. NishiokaJ, Y. Ogawa 2 
I - OSAKA MEDICAL COLLEGE, Radiology, Osaka, Japan 
2 - KocHi UNIVtRSITY, Faculty of Medicine, Radiology, Kochi, Japan 

Purpose/Objectif: The aim of this study is to compare the frequency 
of "subjective" complications and their severity between conven- 
tional fractionation and short fractionation, and to clarify the rela- 
tionships between the sequelae and the satisfaction ratings. 
Materials/Methods: From 1992 to 2005, 370 patients with stage I 
and stage II breast cancer who received breast conservation therapy 
(BCT) were enrolled in this study. One hundred and ninety-six pa- 
tients received 50 Gy/25 fractions/35 days, and 54 of the 196 patients 
also received boost irradiation with 10 Gy/5 ftactions/7 days (group 
C). One hundred and seventy-eight patients received 44 Gy/16 frac- 
tions/22 days, and 122 of the 153 patients also received boost irra- 
diation with 9 Gy/3 fractions/3 days (group S). Early sequelae were 
evaluated by doctor's questions at the end of radiation therapy 
(point A) and 7-10 days after the treatment (point B). Late sequelae 
were assessed by conducting a survey int he form of a questionnaire 
at least 6 months after the end of radiation therapy (point C). The 
median follow-up period was 5.17 years and 5.98 years in groups C 
and S, respectively. 
Results: The most commonly observed toxicity at point A was ery- 
thema 153 (78.1%)/135 (75.8%) [group C/group S], followed by heat 
sensation 74 (37.8%)/77 (43.3%), sense of discomfort 77 (39.3%)/73 
(41%), and pain 72 (36.7%)54 (30.3%).There were no significant dif- 
ferences in these symptoms between the two groups. The frequen- 
cy of erythema, sense of discomfort, pain and dryness was hardly 
changed between points A and B.The boost irradiation also did not 
influence the frequency of erythema, sense of discomfort, pain, dry- 
ness, or edema at point A or point B. A sense of hardness more fre- 
quently appeared in group S 58 (32.6%)] than in group C [43 (21.9%)] 
with a significant difference between the values (p=0.021). There 
was no significant correlation between the satisfaction ratings and 
sense of hardness in either group C (p=0.24) or group S (p=0.36). 
Similarly, sense of hardness and breast deformity had no significant 
correlations in either group C (p=0.26) or group S (p=0.49). Other 
commonly noted symptoms were pigmentation (27.6%/30.3% 
(group C / group S]) and intermittent pain(29.6%/27.0%), with no 

significant different between the two groups. 
Conclusions: Small fractionation results in acceptable patient "sub- 
jective" sequelae comparable to the sequelae experienced follow- 
ing the conventional fractionation. 
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SURIVAL AND LOCAL CONTROL IN BREAST CANCER AFTER 
CONSERVATIVE TREATMENT IN YOUNG PATIENTS 
J. Sanz ~ , M. Algara; , R Foro ~ , M. Lacruz 2, A. Reig ~ , J. Quera 2, J. Lozano ~ , 
R Vifials ~, E. Fern~ndez-Velilla 2, N. Rodriguez ~ 
1 - Hospital de la Esperanza, Radiation Ontology, Barcelona, Spain 
2 - Universitat Pompeu Fabra, Barcelona, Spain 

Purpose/Objectif: Breast cancer in young patients is often associ- 
ated with a poorer prognosis, We analiyse mortality rates and local 
control of early stage breast cancer in young patients after conserv- 
ing surgery followed by radiation therapy. 
Materials/Methods: From July 1986 to July 2005, 540 patients un- 
der 50 years (mean 43,3) were treated. The majority of cases carried 
a infiltrating ductal carcinoma (90%). Staging comprised 63% stage I 
and 37 % stage II. All received breast conserving therapy- lumpecto- 
my (90%) or quadrantectomy (10%)-. Axillary lymph node dissection 
or sentinel lymph node biopsy was performed in all cases. Median 
tumour size was 16,8 mm. and histological grade was 24.5 % grade 
I, 45.3 % grade II and 28.4% grade III. Intraductal carcinoma was 
present in 48,2 % of cases. Margin status was: positive in 3.6 %, close 
(under 3 mm) in 12.6 % and negative in 83.8 % of cases. Hormonal 
receptors were known in 72 % of cases, and 60 % of them were posi- 
tive. In 67 % of patients adjuvant chemotherapy was administered. 
Breast conserving surgery was followed by whole breast irradiation. 
The radiation dose to the whole breast was 47 Gy (22-55) at standart 
fractionation and with boost doses of 8-25 Gy administered to the 
tumor bed in 89 % of cases. Median follow-up for all patients was 4 
years (mean : 5 years). 
Results: Local relapse (ipsilateral breast tumor recurrence), and 
distant metastasis occurred in 29 (5.5%), and 62 patients (11.6 %), 
respectively. Deaths were observed in 37 cases, of which 92% were 
due to breast cancer. The 5-year overall survival, local-relapse-free 
survival, distant-metastasis-free survival and disease-free survival 
rates were 93 % (CI 90-96%), 93.4 % (CI 91.4-96.6%), 87.7 % (CI 84- 
91.4%) and 84 % (C180-88%) respectively. From analysed prognostic 
factors (age, histological grade, margin status, nodal involvement, 
intraductal carcinoma presence or hormonal receptors) only histo- 
logical grade (p= 0.0402) and nodal involvement (p=0.033) showed 
impact in overall survival. In very young patients (under 40 years) a 
trend to higher local recurrence was present (p=0.0586) while other 
prognostic factors didn't show any impact in local control. 
Conclusions: In this series young patients reached marked survival 
rates with high local control. Nevertheless histological grade and 
nodal involvement show to have impact in overall survival, while 
very young patients seem to have a higher local failure. 
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TARGETED INTRA-OPERATIVE RADIATION THERAPY (TARGIT) 
USING PRS400 PHOTON RADIOSURGERY SYSTEM (INTRABEAM) AS 
A TUMOR BED BOOST IN BREAST CONSERVING TREATMENT. 
J.Wydmanskil,Z. Dorsz~,W. MajewskP, R. SuwinskP, S. Blamek~,S. Pol- 
torak s, B. Maka 3, L. Miszczyk 2 
I - CENTRE OF ONCOLOGY MSC INSTITUTE BRANCH GLIWlCE, Department of Con- 
ventional and Intraoperative Radiotherapy, Gfiwice, Poland 
2 - CENTRE OF ONCOLOGY MSC INSTITUTE BRANCH GLIWlCE, Department of Ra- 
diotherapy, Gfiwice, Poland 
3 -CENTRE OF ONCOLOGY MSC INSTITUTE BRANCH GLIWlCE, Department of On- 
cological Surgery, Gfiwice, Poland 
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Purpose/Objectif: The aim of this study was to assess the tolerance 
and effectiveness of intraoperative radiotherapy (IORT) using as a 
boost in breast conserving treatment. 
Materials/Methods: 95 patients with early breast cancer were 
treated by TARGIT during breast concerving surgery, followed by 
conventional postoperative external beam radiotherapy (EBRT). A 
boost dose of 5 Gy was prescribed to 0.S cm from the applicator sur- 
face. All patients received EBRT to the whole breast to total dose of 
S0 Gy in 25 fractions.The acute and late effects were assessed using 
RTOG/EORT score. 
Results: The median follow-up was 18 months (range, 5-35 months). 
Acute skin toxicity after EBRT was modest, limited mainly to grade 
1-2 reactions (68%). Slight, moderate and severe fibrosis of subcuta- 
neous tissue were observed in 52%, 8% and 1% of patients, respec- 
tively. Of all patients, 56% and 9% had late skin reaction of grade 1 
and 2, respectively. One patient (1%) had radionecrosis of skin close 
to the neck of applicator. No patients developed local recurrence. 
Two patients (2%) had distant metastases. 
Conclusions: Intraoperative radiotherapy using Intrabeam was 
well tolerated. Side effects were mild to moderate and were mainly 
asymptomatic. Local control was encouraging. Further investiga- 
tions of TARGIT using Intrabeam are warranted. 
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THE FEASIBILITY ANDTOXICITY OF ACCELERATED PARTIAL BREAST 
IRRADIATION USING HDR BRACHYTHERAPYWiTH SIMULTANEOUS 
INSTALLATION TECHNIQUE 
J. Kim~, K. Park2,J. Kim3, S. Han 4, 
1 - INJE UNIVERSITY MEDICAL COLLEGE, SANGGYE PAIK HOSPITAl., Radiation Oncol- 
ogy, Seoul, South Korea 
2 - INJE UNIVERSITY MEDICAL COLLEGE, SANGGYE PAIK HOSPITAL, Pathology~ Seoull 
South Korea 
3 - INJE UNIVERSITY MEDICAL COLLEGE, SANGGYE PAIK HOSPITAL, Radiology, Seoul, 
South Korea 
4 - INJE UNIVERSITY MEDICAL COLLEGE, SANGGYE PAIK HOSPITA~ Surgeryl Seoul, 
South Korea 

Purpose/Objectif: Accelerated partial breast irradiation using HDR 
brachytherapy was delivered for the selected patients with early 
breast carcinoma. We used lesser number of catheters and planes 
than in other countries.The aims of this study were to evaluate the 
feasibility and toxicity of HDR brachytherapy using one or two treat- 
ment planes. 
Materials/Methods: Between Jun 2002 and Dec 2003, 37 patients 
with clinical stage I and II breast cancers were enrolled in HDR brach- 
ytherapy protocol after lumpectomy. We installed the afterloader 
catheters simultaneously with lumpectomy, Under the direct view 
of surgical clips, we inserted 3 to 5 catheters on the surgical bed with 
1 to 1 .Scm intervals depending on the treatment volume. The treat- 
ment planning was done with orthogonal planning films and using 
Nucletron Plato Brachytherapy vl 4.2.3. 
Results: The median follow-up is 33 months (5-47 months). Twelve 
patients had undergone HDR brachytherapy alone (brachytherapy 
group) and 25 patients brachytherapy as a boost treatment (com- 
bined group). The total dose of brachytherapy group was 30 Gy/10 
fractions/S days and combined group 8 to 18 Gy. The reasons for 
adding the external beam radiotherapy of whole breast were patho- 
logic (12 patients), high skin dose more than 50% of the prescribed 
dose (8 patients), insufficient treatment margins (3 patients), and 
refusal of treatment (2 patients). Even though we used one or two 
treatment planes, the skin doses were 12 to 99.7%(median 42.6%) 
of the prescribed dose. The median distances from surgical clips 
to 100% isodose line were 7.8, 17.3, 16.2, 7.1, 12, and 8mm respec- 
tively (table 1). There has been no evidence of disease at last fol- 
low-up in brachytherapy group. In combined group, two patients 
had local failure at 21 months and 36 months and were salvaged 

with modified radical mastectomy. The treatment was well toler- 
ated without any acute side effects such as pain or bleeding dur- 
ing brachytherapy treatment. For late side effects, asymptomatic fat 
necrosis was founded in 13 patients and postoperative seroma in 
7 patients. In two patients increased hot uptakes in underlying rib 
were developed. The cosmetic results were excellent in all brachy- 
therapy group. In combined group, the cosmetic results were good 
in 3 patients, fair in 1 patient, and excellent in the rest of the group. 

Distance from All cases brachytherapy Combined 
clips to 100% (median) group (median) group (median) 
isodose line (ram) 

Superior margin 1.3-17(7.8) 6.3-17(7.2) 1.3-15.2(9.1 ) 

Medial margin 9.9-31.1(17.3) 12.5-29.9(17.2) 9.9-31.2(17.6) 

Lateral margin 5-28(16.2) 14.1-28(15.9) 5-24.5(16.8) 

Inferior margin 0-20(7.1 ) 3-14.1 (8.3) 0-20(6.8) 

Superficial margin 3.5-23.7(12) 3.5-16.2(11.1 ) 7-18.8(12.7) 

Deep margin 0-13(8) 2.1-13(1 O} 0-11.3(7.9) 

Conclusions: This simple and noninvasive treatment is well toler- 
ated. These preliminary results with using limited numbers and 
planes of catheters show the possibility of delivering brachytherapy 
on relatively small breast size with excellent cosmesis and local con- 
trol rates. 

712 poster 

THE RELATIONSHIP OF V20 AND CENTRAL LUNG DISTANCE IN 
BREAST RADIOTHERAPY PLANNING 
R Gfeller~, M. LuP, W. Kwan 2, 
I - B.C. CANCER AGENCY, Department of Radiation Oncology, Vancouver, 
Canada 
2 - FRASER VALLEY CANCER AGENCY, Department of Radiation Ontology, Sur- 
rey, Canada 

Purpose/Objectif: The central lung distance (CLD) is used to esti- 
mate the volume of lung treated in breast radiotherapy. A central 
lung distance of less than 3cm is generally accepted as safe stand- 
ard for an acceptable risk of pneumonitis. It is unclear if CLD cor- 
responds well with V20 (volume of lung receiving >=20Gy), which 
has been correlated with a risk of pneumonitis in conformal radio- 
therapy planning. 
The objective of this study was to evaluate the relationship between 
CLD and V20 for four-field breast radiotherapy. 
Materials/Methods :Thirty-three patients with breast cancer treated 
with a standard 4-field technique, between September and Novem- 
ber 2005 were identified. The CLD was measured on the central tan- 
gent slice and defined as a line perpendicular to the midpoint of the 
posterior tangent field and the edge of the chest wall. Both lungs 
were contoured; V20 for the ipsilateral and contra lateral lungs and 
mean lung dose were calculated.The central lung distance and dose 
volume histogram parameters were analyzed and their relationship 
was evaluated. Patient charts were reviewed for clinical status and 
presence of pneumonitis. 
Results: The 4-field radiotherapy technique utilized a photon tan- 
gent pair to deliver 40-42.5 Gy/16 to the chest wall +/- IMC (internal 
mammary chain) and a direct anterior and posterior patch field to 
deliver 37.5 -40 Gy/16 to the axillary midplane. The mean central 
lung distance was 2.3 cm (range 1 .S-3.Scm). The mean V20 for both 
lungs was 13.8% (range 8.4-23%). The mean V20 for the ipsilateral 
lung was 25.8% (range 13.1-41.03%). V20 and CLD were directly cor- 
related. A formula relating CLD and apical lung treated reproduc- 
ibly predicted V20. With an average of 6 months of follow-up, no 
patients in this study population have developed clinical evidence 
of pneumonitis. 
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Conclusions: The relationship between V20 and CLD confirms our 
clinical impression that pneumonitis is rare during four field radio- 
therapy. The V20 of the ipsilateral lung was within tolerance if the 
CLD was < 3.0 cm. For patients where target coverage requires a 
CLD of more than 3.0 cm, the V20 would be a useful tool to estimate 
the risk of pneumonitis. Alternatively, our formula utilizing CLD and 
apical lung treated may provide a useful estimate of the risk of pneu- 
monitis. 
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THE SEQUENCING OF CHEMOTHERAPY AND RADIOTHERAPY IN 
BREAST CANCER PATIENTS AFTER MASTECTOMY 
J-S. KIT1, H.J. Kim~, E.K. Chief, S.W. Ha l, 
1 - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE, Department of Radia- 
tion Oncology, Seoul, Korea 

Purpose/Object i f :  The purpose of this study is to retrospectively 
evaluate the outcomes according to the sequencing of radiation 
therapy (RT) and chemotherapy (CT) after mastectomy in high risk 
patients with breast cancer. 
Mater ia ls /Methods:  From January 1986 through September 2000, 
275 women with stage I-IIIB breast cancer were treated with chemo- 
therapy and radiation therapy after mastectomy. In Seoul National 
University Hospital. Indications of postoperative radiotherapy were 
as follows: 3 5 cm of tumor size; close (< 2ram) or positive resec- 
tion margins; T4 primary; 4 or more positive axillary LNs. A median 
of 50.4 Gy (49.5-60.4 Gy) in 28 fractions over a period of 5 1/2 weeks, 
was administered to chest wall, axillary, supraclavicular, and inter- 
nal mammary LN area. The patients were divided into four groups. 
Chemotherapy was given first in 116 patients (CTRT), concurrent 
chemoradiotherapy in 77 (CCRT), sandwich therapy in 65 (SAND), 
and radiation therapy first in 17 (RTCT). Prognostic factors such as 
age, primary tumor size, and nodal status were not statistically dif- 
ferent among the four grou ps.There were a higher proportion of pa- 
tients with close or positive margins in CCRT and RTCT groups than 
CTRT and SAND (22/77, 5/17 vs. 3/116, 2/65}. 
Results: Median follow-up was 145 months (10 - 210).The 5-year OS 
and DFS were 69.4 % and 56.1% as a whole. OS and DFS were not sta- 
tistically different among the four groups (5 yr OS/DFS 68.0%/63.0%, 
71.3%/60.8%, 65.0%/48.1%, 81.9%/58.8%, in CTRT, CCRT, SAND, and 
RTCT, respectively). The incidences of Iocoregional recurrence (LRR) 
were not different between early RT group (CCRT/RTCT, 11%/12% ) 
and delayed RT group (CTRT/SAND, 7%/8%). 
Conclusions: This study suggests that in these high risk breast can- 
cer patients after mastectomy, delay in the start of radiotherapy 
does not increase LRR and the final treatment outcomes are not af- 
fected bythe sequencing of CT and RT. 
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VOLUNTARY MODERATELY DEEP INSPIRATORY BREATH HOLD 
(VMDIBH) REDUCES HEART DOSE WHILE MAINTAINING ADEQUATE 
COVERAGE OF THE CTV COMPARED TO TANGENTIAL BEAM IRRA- 
DIATION WITH/WITHOUT A HEART BLOCK IN LEFT SIDED BREAST 
IRRADIATION. 
B. Reymen 1, B. Vanhauten 1, A. Van der Salm~,C. Dijcks~,J. Strijbos 1, L. 
Murrer ~,L. Boersma~,J. Borger ~ 
1 - MAASTRO, Clinic, Maastricht, The Netherlands 

Purpose/Object i f :  Irradiation of left-sided breast cancer bears a risk 
of ca rdiotoxicity. The aim of this study was to evaluate the feasibility 
of vmDIBH in irradiation of the left breast and to compare this vm- 
DIBH method with free breathing with or without a heart block. 
Mater ia ls /Methods:  Patients < 70 years, with T1-T2NO-1MO left-sid- 
ed breast cancer, referred for tangential breast irradiation were eligi- 

ble for this study. First, standard CT simulation was performed (CT1). 
A maximal heart distance (MHD) of >1 cm prompted a CT in breath 
hold at maximal inspiratory volume to evaluate the heart's move- 
ment. if the MHD decreased to <1 cm, patients were coached for 
vmDIBH: maximally attainable inspiratory volume for 30 seconds. 
After training a new CT-simulation (CT2) was made in vmDIBH in 9 
patients. For all patients, heart, lungs and CTV (breast) were delin- 
eated on both CTs, and 3 treatment plans were designed: 2 plans 
with CT1 (2 wedged tangential fields in free breathing with/with- 
out heart block) and one plan with CT2 (2 wedged tangential fields 
in vmDIBH). The V95, V107, Dmax (CTV), V20, MLD (lungs), V30 and 
MHD (heart) were evaluated for alle 3 plans, and the best plan was 
executed. 
To minimise variation in inspiratory volume, inspiratory displace- 
ment of the midline epigastric skin was measured using a specifi- 
cally designed instrument: a metrically marked vertical bar placed 
over the epigastrium. During irradiation patients were asked to in- 
hale until their skin touched the tip of the bar, ensuring reproducible 
positioning. In addition, EPID in video-mode was used for continu- 
ous visualisation of the field. Finally, in-house designed metric gold- 
markers (visible on EPID) were placed on the field edges on the skin 
to quantitatively evaluate breathing motion. Displacement of >5 
mm meant treatment interruption. 
Results: For all 9 patients the vmDIBH plan was judged to be the 
best plan. Consequently, all 9 patients were treated using this tech- 
nique. Compliance and tolerance were excellent. No treatment in- 
terruptions were required. 
Conclusions: vmDIBH in tangential left breast irradiation permits a 
significant decrease in the volume of irradiated heart while maintain- 
ing similar/superior coverage of the CTV when compared to stand- 
ard fields in free breathing without/with a heart block. A slightly less 
homogenous dose distribution in the vmDIBH-plans is noted; prob- 
ably due to stretching breast tissue across the chest-wall, creating 
areas of higher dose-deposition in thinner areas. In our experience, 
the technique is well tolerated, reproducible and patients can be 
treated in a regular time-slot. 

Mean I~esults: Free breathing 

~06 (%) 9.- 
L, rl07 cc O.E 
Dmax (%) 10E 
V30 (%) 5.7 
MHB (cm) 1 .~ 
MLO (G'y) 4.1 

92 0,83 89 92 0.02 
2.6 0.1 1.6 2,6 0.54 
109 0.22 108 109 0.34 
0.6 0.002 2.1 0.6 0.19 
0.6 0.00003 0.9 0.6 0.4 
4.4 0.71 3.6 4.4 0.27 
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ANALYSE OF SITE OF RECURRENCE IN 44 PATIENTS WITH PRIMARY 
LYMPHOMA OF THE BRAIN. 
M.R Sunyach-Tekieli ~, H. Guesquiere 2, M. Rastkhah 2, D. Frappaz 2, C. 
Sebban 2, J.Y. Blay 2, R Biron 2, C. Carrie 
1 - CENTRE LEON BERARD, Radiotherapy, Lyon, France 
- CENTRE LEON BERARD, Oncology, Lyon, France 

Purpose/Objectif" The main objective was to determine the site of 
recurrence in patients with primary intracranial lymphoma (PICL) 
treated by chemotherapy and whole brain RT with boost(s)on initial 
localization(s). 
Mater ia ls /Methods:  Forty-four patients with PICL were treated in 
Centre Leon B~rard between 08/1992 and 01/2002. The treatment 
protocol included chemotherapy with high dose of Metotrexate 
followed by radiotherapy. Radiation therapy delivered 20 Gy to the 
whole brain followed by a "boost" of 30 Gy delivered at the initial 
site of disease. 
Results: After a median follow up of 50 months, 15 patients re- 
lapsed. Intracranial relapses occurred on 11/44 patients. One patient 
presented a pelvic recurrence. Two patients presented a medullar 



- $292 - 

Posters 

recurrence. One patient presented an occular recurrence. Intracra- 
nial relapse occurred in five patients at initial site. Two recurrences 
were in the field of the boost. The recurrence were marginal in three 
patients. Five patients recurred in the brain but not at the initial site. 
Two patients died because of leucoencephalopathy. In univariate 
analysis the response to the chemotherapy is border line significant 
prognostic factor 0.06. 
Conclusions: Five among 11 intracranial recurrences occurred at 
or near the initial site of lymphoma. Radiation protocol including 
whole brain irradiation followed by a boost seems to be efficient, 
but optimal doses and fractionnation for whole brain irradiation has 
to be established. 
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CEREBRAL METASTASES IN PATIENTS WITH BREAST CANCER: PRO- 
GNOSTIC FACTORS DERIVED FROMTHE BLACK FOREST BRAIN TU- 
MOR REGISTRY 
S. Barteltl,j. Lutterbach% 
I - UNIVERSIT~,TSKLINIKUM FREIBURG, Klinik f(Jr Strahlenheilkunde, Freiburg, 
Germany 
Purpose/Objectif: To identify prognostic factors with regard to sur- 
vival for patients with brain metastases from breast cancer. 
Materials/Methods: Data of 1174 patients with brain metastases, 
treated with whole brain radiation therapy (WBRT) between Janu- 
ary 1985 and December 2003 at the Department of Radiation Oncol- 
ogy, University Hospital Freiburg, were analyzed retrospectively. 
Results: 269 patients (23%) presented with a primary tumor of the 
breast. For these patients median age at diagnosis of brain metas- 
tases was 54.8 years. The median interval between diagnosis of the 
primary and diagnosis of brain metastases was 31.9 months. Forty- 
eight patients had a solitary brain metastasis, 221 patients presented 
with multiple brain metastases. Surgical resection was performed in 
43 patients. WBRT was applied with daily fractions of 2 Gray (Gy), 
planned total dose 50 Gy (n = 169 patients), or 3 Gy, planned total 
dose 30 Gy (n = 100 patients), respectively. According to the recur- 
sive partitioning analysis (RPA) classes of the Radiation Therapy On- 
cology Group for patients with brain metastases 12 patients met the 
criteria for class I, 162 for class II, and 95 for class IlL 
Median overall survival (OS) was 4.4 months (Kaplan-Meier method) 
for the whole group and 10.4, 6.8, and 1.8 months for RPA classes I, 
II, and III, respectively (p = < 0.0001 ). The following parameters were 
analyzed with regard to their prognostic impact: Karnofsky per- 
formance status (KPS, >70 vs. <70), age (_> vs. < 54.8 years), number 
of brain metastases (solitary vs. multiple), status of primary tumor 
(controlled vs. uncontrolled), extracerebral metastases (present vs. 
absent), and interval between diagnosis of the primary and brain 
metastases (-> vs. < 31.9 months). At univariate analysis, a good KPS, 
a long interval between diagnosis of the primary and diagnosis of 
brain metastases, and the presence of only one brain metastasis was 
associated with a significantly longer survival. At multivariate analy- 
sis (proportional hazards model), these parameters turned out to be 
independent predictors of a better outcome (KPS _>70 vs <70, RR = 
0.33, 95% CI 0.25-0.4, p < 0.0001, interval _> vs. < 31.9 months, RR = 
0.7, CI 0.51-0.91, p = 0.007, solitary vs. multiple brain metastases, RR 
= 0.56, CI 0.39-0.77, p = 0.0004). 
Survival in patients with brain metastases from breast cancer was 
significantly longer compared to patients with brain metastases 
from other primaries (4.4 months vs. 3.2 months, p = 0.02). 
Conclusions: The analysis of this large cohort of breast cancer pa- 
tients with brain metastases confirmed known prognostic param- 
eters. Survival was poor, however, the outcome was slightly more 
favourable than in patients with brain metastases from other prima- 
ries. 
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CONCURRENT HYPOFRACTIONATED INTENSITY-MODULATED 
RADIATION THERAPY WITH SIMULTANEOUS INTEGRATED BOOST 
TECHNIQUE AND TEMOZOLOMIDE FOR GLIOBLASTOMA 
J.H. KiT% S.S. Shin% S.Y. Song% S-H. Yang ~, E.K. Choi ~, S.D. Ahn% S-W. 
Lee%J.H. KiT% J.H. KiT ~ 
1 - ASAN MEDICAL CENTER, Radiation Oncology, Seoul, South Korea 
2 - ASAN MEDICAL CENTER, Neurosurgery, Seoul, South Korea 

Purpose/Objectif: Glioblastoma was an aggressive tumor, and main 
pattern of failure was local recurrence. There was a new treatment 
scheme for glioblastoma, hypofractionated radiation therapy or 
temozolomide. The rationale of hypofractionated radiation therapy 
was based on biological benefit and shortening of treatment time. 
This pilot study was designed to analyze the efficacy of combined 
hypofractionated intensity-modulated radiation therapy (IMRT) 
with temozolomide, and the difference in treatment outcome by 
recursive partitioning analysis (RPA) score. 
Materials/Method: Twenty-two patients histologically proven pri- 
mary glioblastoma were accrued between August 2004 and Febru- 
ary 2006. All patients were treated with IMRT with simultaneous in- 
tegrated boost (SIB) technique, and a dose of 50 Gy was prescribed 
in 5 Gy per fraction to gross tumor or surgical bed (GTV), 30 Gy in 3 
Gy per fraction to 2 cm margin from GTV during 2 weeks. Patients 
were educated that temozolomide was to be taken 1 hour before 
radiation therapy everyday. Patterns of failure were classified as in- 
field, marginal, and out-of-field after radiation therapy using mag- 
netic resonance imaging. 
Results: Eighteen patients were analyzed, and fifteen patients re- 
ceived concurrent temozolomide with IMRT. Tumor progression was 
shown in eight patients (44.4%), and median time to progression 
was 9.1 months from treatment start. Four patients had in-field re- 
currence, one in marginal, one out-of-field, and the other two had 
in-field with out-of-field recurrence. Median time to progression 
by RPA score were 10.2 months for 3 score, 9.1 for 4, and 6.3 for 5 
(p=O.05). Mean survival time was 14.3 months form treatment start. 
RPA score affected on overall survival (p=O.02), and surgery type 
(total or subtotal resection over biopsy alone, p<O.01) and number 
of primary tumor (single versus multiple, p=O.04) also affected on 
survival outcome. Median duration of IMRT with temozolomide was 
12 days. No patients experienced grade 3 or 4 acute toxicity, and 
only one patient who has been surviving for 16.8 months showed a 
suspicious radiation-necrosis lesion. 
Conclusions: Hypofractionated IMRT with concurrent temozolo- 
mide regimen in this study could slightly improve survival outcome 
compared with historical reports using conventional radiation ther- 
apy and it could shorten duration of radiation therapy from 6 weeks 
to 2 weeks without increasing treatment-related toxicities. It might 
be confirmed that RPA score was related with survival outcome. 
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CYBERKNIFE FRACTIONATED STEREOTACTIC RADIOTHERAPY 
(FSRT): A FEASIBLE TREATMENT OPTION IN RECURRENT/PRO- 
GRESSIVE MALIGNANT GLIOMA 
I-C. Yeh% M-Y. Lee% H.W. Chen 1, M-W. Yang% H-H. Chen% E-J. Lee% J-C. 
Lin 3 
I - NATIONAL CHENG KUNG UNIVERSITY HOSPITAL, Department of Radiation On- 
cology, Tainan Taiwan 
2 - NATIONAL CHENG KUNG UNIVERSITY HOSPITAL, Department of Neurosurgery, 
Tainan Taiwan 
3 -TA~CHUNG VETERANS GENERAL HOSPITAL, Department of Radiation Ontol- 
ogy, Taichung Taiwan 

Purpose/Objectif: Fractionated sterotactic radiotherapy is one of 
the salvage options in previous irradiated patient with recurrent/ 
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progressive malignant glioma. We reported the results and prog- 
nostic factors of cyberknife fractionated stereotactic radiotherapy 
(FRST) in recurrent/progressive malignant glioma in a single institu- 
tion. 
Materials/Methods: From March 2002 to November 2005, 10 pa- 
tients with recurrent malignant glioma (7 glioblastoma, 3 anaplastic 
oligodendroglioma) received Cyberknife fractionated stereotactic 
radiotherapy (FRST) as salvage treatment for recurrent/progressive 
malignant glioma. The mean age was 54.1 years old (range 32-74). 
Seven patients received gross total removal of brain tumor and 7 
patients had Karnofsky performance score above 70. Post-opera- 
tive adjuvant external beam radiotherapy 1.8-2.0Gy per fraction, 
5 fractions per week with mean dose 59.92Gy (range 50-68.4) was 
delivered, and four of them received concurrent chemotherapy with 
Temozolamide 75mg/m 2. 
All patients received regular clinical follow-up at interval of 1-3 
months and MRI images was arranged every 3-4 months. The me- 
dian time to local relapse is 13.4 months (range 4.2-36.6). Cyberknife 
FSRT (Accuray Co. U.S.A.) was applied for health insurance payment 
and approved when lesions increased size on TlW contrasted MRI 
images during follow-up. Target volume was delineated to TlW+C 
enhanced lesion with 2-Smm safety margin. The median tumor vol- 
ume was 17cc (range 9.6-108.Scc). The mean dose prescribed to the 
gross recurrent tumor volume was 23.7 Gy (range 16-35) with mean 
prescription isodose curve 84.5% (range 74-90%) and the median 
fractions was 4 (range 1-10). The mean BED of tumor (o/13=10) was 
40.05 GylO (range 22.4-60). Seven patients received 3-22 cycles of 
Temozolamide 200mg/m 2 systemically after disease recurrence or 
progression. Other chemotherapeutic agents included oncovin and 
ACNU. 
The median follow-up was 32.4 months (range 10.7-41.8). Overall 
survival and post-FSRT survival were calculated from the time of ini- 
tial surgery and the date of FSRT to death or last follow-up. Survival 
was analyzed using the Kaplan-Meier method. Prognostic factors 
were compared by log-rank test. 
Results: All patients tolerated Cyberknife FSRT well. No severe acute 
reaction was noted.The median time for post-FRST survival was 18.4 
months (range 4.3-28.2) and the median overall survival was 32.4 
months (range 10.7-41.8). The only significant prognostic factor for 
the duration from initial surgery to FRST was pre-EBRT Karnofsky 
score >70 (p= 0.001) and a trend of using concurrent chemoradia- 
tion with Temozolamide (p =0.087). Other factors were insignificant, 
including age (ioSO vs. > 50), RPA class (l-IV vs. V-VI), tumor grade (Ill 
vs. IV), operation method (gross total vs. subtotal), EBRT dose (io60 
vs. > 60 Gy).At 6, 12, 18 months after FSRT, survival rates were 77%, 
61%, 44%, respectively. The prognostic factor for post-FSRT survival 
was systemic Temozolamide use (p=O.O05), while other univariate 
analysis of age (io50 vs. > 50), RPA class (I-IV vs. V-Vi), tumor grade 
(111 vs. IV), previous CCRT, previous EBRT dose (i~60 vs. > 60 Gy), FSRT 
tumor volume (iol 7 vs. >17cc), FSRT BED dose (io40 vs. > 40Gy) were 
all insignificant. The overall survival rate at 1 year was 88%, and was 
58% and 13% at 2 and 3 years. The only significant prognostic factor 
for better overall survival was pre-EBRT KPS score >70 (p=O.04), and 
borderline significance of CCRT with Temozolamide (p=0.066) and 
age <50 years (p=0.085). Tumor grade, RPA class, EBRT dose, FSRT 
BED dose, FSRT tumor volume, systemic Temozolamide treatment 
had no significance. 
Conclusions: Pre-treatment performance statuses, age, CCRT with 
Temozolamide are important prognosic factors for malignant glio- 
ma. Cyberknife fractionated stereotactic radiotherapy is an option 
for local salvage treatment when malignant glioma recurrence or 
progression. Aggressive treatments including fractionated stere- 
otactic radiotherapy and systemic use of Temozolamide may result 
in substantial improved duration of survival. 
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DOSE-INTENSIFICATION WITH CONFORMAL CONCOMITANT STE- 
REOTACTIC BOOST IN HIGH GRADE GLIOMAS 
M. Balducci ~, R VituccP, S. Manfrida 1, G. Mantini 1, C. Anile 2, G.M. Di 
Lellal,A. Mangiola 2, A. Fiorentinol,G. Apicella 1, N. Dinapoli~,G.C. Mat- 
tiuccil,V. ValentinP, N. Cellini 1 
1 - POLICLINICO UNIVERSITARIO "A. GEMELLI", Dipartimento di Bioimmagini e 
Scienze Radiologiche, Rome, Italy 
2 - POUCLINICO UNIVERSITARIO "A. GEMELLI", Dipartimento di Neurochirurgia, 
Rome, Italy 

Background : High grade gliomas are usually refractory to standard 
multimodal therapies, with a high rate of recurrence and death. Al- 
though, dose-levels highest then 60 Gy, increased, as reported in 
many reports acute and late neurological toxicity. 
Aim • our study evaluates response, acute neurological toxicity, OS 
and DSF of patients with Ill-IV grade WHO gliomas treated by 3D- 
EBRT with concomitant stereotactic conformal boost and concomi- 
tant Temozolomide, followed from a sequential stereotactic confor- 
real boost. 
Materials/Methods: Between December 2003 and April 2006, 23 
patients with new diagnosed histological confirmed high grade gli- 
omas (20 GBM, 3 AA), with bed turnout _< 6 cm in diameter, after sur- 
gery were alternatively assigned to receive a schedule of 3D-EBRT to 
a dose of 5040 or 5400 cGy at standard fractionation, plus conformal 
stereotactic concomitant boost of 900 cGy (90 cGy/day 3 times a 
week from 3 'd week) or 630 cGy (90 cGy/day 2 times a week from 
3 rd week), followed from sequential stereotactic boost of 1000 cGy 
(250 cGy/day), to a total dose of 6940 or 7030 cGy. All patients was 
received oral chemotherapy with Temozolomide 75 mg per square 
meter BSA/day. Adjuvant chemotherapy with Temozolomide (150- 
200 mg per square meter BSA/day) was administered from 2 weeks 
after the end of radiotherapy. A MRI-scan was performed about 45 
days from the end of the treatment to evaluate response. Acute neu- 
rology toxicity was evaluated by RTOG scale. 
Results: All patients completed the treatment. Median FUP was 17.3 
months. G3 acute neurological toxicity according to RTOG score was 
observed only in 2/23 pts (8.7%), while no patients presented late 
neurological toxicity.There were no significant differences between 
the 2 groups of patients. 
Conclusions: Ongoing analysis of local control and survival, with 
the demonstrated acceptable toxicity will define the future of this 
study. 

720 poster 

EARLY MRI CHANGES FOR MONITORING THERAPEUTIC RESPONSE 
DURING CHEMOTHERAPY AND RADIOTHERAPY FOR GLIOBLAS- 
TOMA MULTIFORME 
E. Koh 1, C. Menard 1, B-A. Millar 1, A. Kassner 2, A. Damyanovich 3, K. 
Brock 3, A. Keller 2, E. Yu2,J. Hosiak 3, A. Kirilova 3, N. Laperriere ~ 
1 - UNIVERSITY OF TORONTO, Department of Radiation Oncology, Princess 
Margaret Hospital, Toronto, Canada 
2 - UNIVERSITY OF TORONTO, Department of Medical Imaging, Princess Mar- 
garet Hospital, Toronto, Canada 
3 - UNIVERSITY OF TORONTO, Department of Medical Biophysics, Princess 
Margaret Hospital, Toronto, Canada 

Purpose/Objectif: The diagnosis of Glioblastoma Multiforme in- 
variably leads to rapid local recurrence and fatal progression despite 
best standard of care with radiation therapy (RT) and concurrent 
temozolomide (TMZ) chemotherapy. Early measures of response 
may permit both an individualized adaptation of radiation delivery 
through a course of radiotherapy, and also serve as predictive fac- 
tors of treatment outcome. 
The overall goal of this study is to evaluate the spatial-temporal pat- 
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terns of local failure defined by tumor volume changes on standard 
and investigational MR sequences in patients with GBM receiving 
adjuvant chemoirradiation. Specifically in this analysis, the aim was 
to evaluate the changes demonstrated on TI post-contrast MRI 
scans through a course of RT and early follow-up. 
Materials/Methods: 10 patients with GBM receiving 3D-Conformal 
RT (60Gy in 30 fractions over 6 weeks) with concurrent TMZ (75rag/ 
m 2) then adjuvant TMZ (1SO-200mg/m 2) were evaluated. Each pa- 
tient underwent a series of study MRIs distinct from RT treatment 
planning: baseline prior to RT, week six RT, 1 month post-RT (PRT), 
then two monthly intervals PRT, or until radiologic evidence of pro- 
gressive disease (PD). At each time point, the MRI protocol included: 
T2-weighted FLAIR, 3D MRSI, post-Gd-DTPA Tl-weighted, diffusion 
weighted imaging, and dynamic contrast enhanced MRI. Regions 
of interest were manually contoured for Tl-weighted contrast en- 
hancement (T1) using Pinnacle v.7.6 RT treatment planning system, 
serially co-registered using an automated normalized mutual infor- 
mation algorithm, and then compared volumetrically with baseline 
images. 
Results: All 10 patients (8 males, 2 females; 41-63 years; median 56.5 
years) underwent week 6 scans, 8 at 1 month PRT (1 patient died, 
1 withdrew), 6 at 3 months PRT, and 1 at 5 months PRT. 4 patients 
developed PD at a median of 3.4 months PRT. Relative to baseline, 
volume of Tl-weighted contrast enhancement (T1) abnormality at 
week 6 RT reduced in 8 of 10 patients (range 1.6%-57.8%), and in- 
creased in 2 patients (by 38.8% and 8.7% respectively). At 1 month 
PRT, volumes reduced in 5 of 8 patients (range 23.9%-79.1%), and 
increased in 3 patients (by 4.5%, 37.0%, 60.6%). Compared to base- 
line, two patients have demonstrated volumetric increases at both 
week 6 RT and 1 month PRT - despite disease control at 1.7 and 6.6 
months respectively. Moreover in one patient, Tl-weighted abnor- 
mality consistently increased from baseline to: 38.8% (week 6 RT), 
60.6% (1 month PRT) and 64.0% (3 months PRT), with a subsequent 
volumetric decrease at 5 months PRT (20.3%). 
Conclusions: Preliminary results demonstrate that volume of con- 
trast-enhanced Tl-weighted abnormality reduces during RT in the 
majority of patients. Although volumetric increases are document- 
ed during RT in 20% of patients, this early change does not seem 
predictive of poor outcome. Ongoing follow-up and analyses of all 
MRI sequences will enable more detailed spatial and temporal map- 
ping of tumor and treatment related effects, and identification of 
potential early predictors of local progression. 
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FRACTIONATED CONFORMAL RADIOTHERAPY IN VESTIBULAR 
SCHWANNOMA; LONGTERM OUTCOME WITH RATE OF HEARING 
PRESERVATION AND CRANIAL NERVE FUNCTION. 
(3. Horan I, G. whitfield', K. Burton', N. Burnet I, S. Jefferies ~ 
1 - ADDENBROOKES HOSPITAL, Oncology, Cambridge, UK 

Purpose/Objectif: To assess the local control and Iongterm cranial 
nerve toxicity in vestibular schwannoma patients treated with frac- 
tionated conformal radiotherapy delivered using a linear accelera- 
tor. 
Materials/Methods: 95 patients were referred to Oncology in Ad- 
denbrookes Hospital from 1996-2006. 21 opted for surveillance, 12 
had surgery, 52 were offered Radiotherapy, and 10 of these were re- 
ferred elsewhere for single fraction radiosurgery. The 42 cases who 
received fractionated conformal radiotherapy are the subject of this 
analysis. All patients had progressive tumours and/or symptoms. 
Average tumour size was 21.5mm on magnetic resonance (MRI) 
scan. Radiotherapy was prescribed at 50Gy in 30 Fractions over 6 
weeks, patients were immobilised with either a beam direction shell 
in edentate patients or a relocatable stereotactic frame in dentate 
patients. 
Results: The median age was 59 years (range 28-81) with 57% 

male. In the pre treatment setting, 18 cases (43%) had tinnitus with 
15 (36%) mild, 3 (7%) moderate and no severe cases on subjective 
scoring.Rhombergs test proved positive in 9 (21%) patients.Prior to 
treatment 22 (52%) patients were deemed to have useful hearing in 
the affected side. Treatment was delivered using fractionated con- 
formal radiotherapy and 23 (55%) cases were immobilised with a Gill 
Thomas Cosman relocatable stereotactic head frame.The remainder 
of patients were immobilised using a beam direction shell. 
The mean follow-up was 2 years (range 0.6-6.8yrs) and the actuarial 
local control rate at 36 months is 97% (only I patient demonstrated 
radiological progression following treatment). The actuarial rate 
of freedom from trigeminal neuralgia was 97% at 36 months. The 
actuarial rate of hearing preservation was 90% in previously hear- 
ing patients. No patient who had normal facial nerve function pre 
radiotherapy developed toxicity post radiotherapy. There were 
3 Neurofibromatosis type 2 patients treated, and 2 of these 2 had 
useful hearing pre radiotherapy which has not yet been affected by 
radiotherapy. 
Conclusions: In this single institution series, fractionated linear 
accelerator radiotherapy gives excellent local control in vestibular 
schwannoma. Although follow-up is relatively short, the rate of 
hearing preservation and excellent post radiotherapy cranial nerve 
function is promising. 
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FRACTIONATED STEREOTACTIC RADIOTHERAPY (FSRT) FORTREAT- 
MENT OF ACOUSTIC NEUROMAS.THE BARCELONA EXPERIENCE. 
A. Lucas Calduch ~ , F. Vila2,V. Navarro ~, S. Villa 4, 
1 - I. CATALA ONCOLOGIAr Radiation Ontology, Hospitalet. Barcelona, 
Spain 
2 - I. ONCOLOGIC TEKNON., Radiation Oncology, Barcelona, Spain 
3 - I. CATA~ ONCOLOGIA, Clinical Research Unit, Hospitalet. Barcelona, 
Spain 
4 - I. CATALA ONCOLOOA. 1.0. TEKNON, Radiation Oncology, Hospitalet. Bar- 
celona, Spain 

Purpose/Objectif: This is a retrospective analysis to evaluate the 
results of FSRT in patients with acoustic neuromas, treated in two 
institutions, in terms of local control and toxicity. 
Materials/Methods: Between 1997 and 2005, FSRT has been per- 
formed in 57 patients with acoustic neuroma. Thirty seven patients 
with a minimum follow-up of 1 year are the aim of analysis. Median 
age was 62 years (r 28-83). Seven patients had neuroflbromatosis 
type 2 (NF2) (18.9%) and 6 patients had undergone resection before 
FSRT (16.2%). Eleven patients (29.7%) had serviceable hearing be- 
fore treatment and facial nerve was preserved in 81% of them. Me- 
dian PTV was 5.8 cc (r 0.5-47.3 cc). During this treatment period we 
have used 2 different fractionation schemes: total dose of 50Gy, 2 
Gy/fraction in 17 patients, and total dose of 30 Gy, 2.5/fraction in 20 
patients, mainly in either old, medical deteriorated or deaf patients. 
Results: After a median follow up of 29.4 months (r13.8-78.4 
months), 14 patients demonstrated partial tumour remission, 20 
had tumours that remained stable and 2 demonstrated tumour 
enlargement. One patient died due to the turnout progression and 
other one died due to an intercurrent disease. Tumour control rates 
were 91.8%. Useful hearing was preserved in 8/11 patients. The rate 
of radiation induced toxicity to the Vth and VIIth cranial nerves was 
15.3% and 10% respectively.Tinnitus improved in 4/14 patients and 
trigeminal symptoms in 2/8 patients. 
Conclusions: FSRT achieves high rates of turnout control for the 
treatment of acoustic neuromas, preserving useful audition in a 
large proportion of patients. FSRT causes low rates of clamage of the 
fifth or the seventh cranial nerves. 
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GLIOBLASTOMAS TREATED BY RADIOTHERAPY WITH CONCOMI- 
TANT AND ADJUVANT TEMOZOLOMIDE 
B. Malinova ~, R. Lohynska ~ , R. Pajdlhauser ~ , 
1 - FACULTY" HOSPITAL MOTOL, Dept. of Radiotherapyand Ontology, Prague, 
Czech Republic 

Purpose/Objectif: Glioblastoma represents the most malignant 
brain tumour in adults. We tried to improve the survival and the 
time to progression of our patients with high grade gliomas by the 
inclusion of an alkylating drug Temozolomide in the therapeutic ap- 
proach of this malignancy. 
Materials/Methods: From October 1999 to January 2006 we treated 
with a radical intent 68 patients (46 males, 22 females), age range 7- 
69 years (median 52 years) with a diagnosis of glioblastoma. All pa- 
tients received a radiotherapy of a total dose 43,2-64,8 Gy (median 
61 Gy)/1,8-2 Gy/ fraction/ day with the concomitant Temozolomide 
(TMZ) 75 mg/m 2 qd and then they continued by 6 cycles (12 cycles 
in 1999-2000) of the adjuvant TMZ 150 - 200 mg/m 2 qd x 5 day re- 
peated every 28 days or till the progression. Before our treatment 44 
patients underwent or a macroscopic radical or subtotal resection, 
21 patients a partial resection and in 3 cases a biopsy was made. 
Their performance status (PS) was 0 in 29%, 1 in 66% and 2 in 5%. 
Results: 28 of 64 patients (44 %) finished the planned treatment, 
1 patient refused to continue after 3 cycles of the adjuvant TMZ, 4 
patients are still under the treatment, 31 (48%) patients progressed 
1-6 months after the initial chemoradiotherapy (15 till one month ), 
3 patients did not continue and 1 died of a chemotherapy related 
hematotoxicity. We follow patients for 2-55 months (m), median 
follow up is 13 m. Median overall survival (OS) is 18 months, 65% 
patients survived 1 year, 37 % patients 2 years and 23 % patients 
are alive more then 36 m. Median progression free survival (PFS) is 
11 months, PFS 12 m. - 40%, PFS 24 m.- 20%. We analysed impact of 
sex, performance status, surgical radicality and histology (primary 
vs secondary GBL) on OS and PFS. None statistically significant fac- 
tor except for PS has been found. 29 patients with a progression 
underwent a salvage treatment - 6x resection alone, 7x resection + 
chemotherapy ( 4 patients were operated two times), 15x chemo- 
therapy ( CCNU, BCNU, TMZ, PCV), lx  reirradiation, 1 x radiosurgery. 
26 patients can be evaluated: 4 patients are alive 3,4,12,30 m after 
a local recurrence was diagnosed, 21 pts died 2-24 m after the pro- 
gression. We observed a severe myelosuppression (thrombocytope- 
nia grade 3-4 + leucopenia grade 3-4) in 3 cases ( 4,4 %) during the 
concomitant chemoradiotherapy ( 1 patient died) and only one time 
during the adjuvant treatment. A nonhematogical toxicity (nausea 
and vomiting) was irrelevant, well controlled by standard antiemet- 
ics. 
Conclusions: The radiotherapy with the concomitant and adjuvant 
Temozolomide has shown a good efficacy and tolerance with a low 
toxicity. Our results confirm conclusions of the phase III trial of the 
EORTC Brain and RT group and NCIC Clinical Trials group presented 
at ASCO congress 2004 by Dr.Stupp. 
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HIGH GRADE GLIOMA: IMAGING APPEARANCES SHOULD BE COM- 
BINED WITH PATHOLOGICAL GRADE FOR PREDICTING PROGNO- 
SIS 
S. Jefferies ~, N. Burnet 1, R Jones 1, A. Lynch ~, 
1 - UNIVERSITY OF CAMBRIDGE, Oncology, Cambridge, United Kingdom 

Purpose/Objectif: There is ambiguity in the pathological grading of 
high grade gliomas, especially those with oligodendroglial differen- 
tiation which are classified as grade III in the WHO classification of 
2000, even if cardinal pathological features of glioblastoma (GBM) 
are present. Radiological appearances may contribute to the final 

clinical classification. 
Materials/Methods: All high grade gliomas presenting between 
1996 and 2005 and treated radically were assessed. Cases in which 
pathology defined the tumour as grade III but radiology suggested 
GBM were classified as grade Ill/IV; pathology from these cases was 
reviewed. All patients were treated with debulking surgery where 
possible, followed by radiotherapy. Patients had a WHO perform- 
ance status of 0 or 1. Grade III patients received 54Gy, grade Ill/IV 
and GBM patients 60Gy, in 30 fractions. 
Results: There were 245 patients (52 grade III, 18 grade Ill/IV, 175 
GBM). Of these, 35 grade III, 14 grade Ill/IV and 152 GBM patients 
are dead. Data were analysed using a Cox Proportional Hazards ratio 
model. 
Of the 18 grade Ill/IV cases, the pathologist indicated suspicion of 
GBM in 8. Oligodendroglial components were present in 10; 6 exhib- 
ited both necrosis and vascular endothelial proliferation; in only 1 
was suspicion of GBM raised. MIB1 counts were available in 10 cases, 
mean 27%, all greater than 15%. 
The median survivals were: grade III 34 months, grade Ill/IV 10 
months, and GBM 10 months. Survival was not significantly differ- 
ent between grade Ill/IV and GBM. Patients with grade Ill/IV turnouts 
had significantly worse outcome than grade III, with an instantane- 
ous hazard of death 3.7 times higher (p = 0.0001). In this model, the 
increase in hazard from Grade III to GBM is approximately equivalent 
to aging 40 years in the model. 
Conclusions: The results highlight the current inconsistency in 
pathological grading of high grade tumours, especially those with 
oligodendroglial elements. The study suggests that patients with 
histological grade III tumours but radiological appearances sugges- 
tive of GBM have an outcome equivalent to those with GBM, and 
should be managed as glioblastoma. 
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NEUROLOGICAL TOXICITY FROM STEREOTACTIC RADIOSURGERY 
IN PATIENTS TREATED FOR BRAIN METASTASIS LOCATED IN FUNC- 
TIONAL AREAS 
M. Barkati 1, C. Lambert 1, A. Bouthillier 2, MA. Fortinl, JR Bahary ~, RA. 
Moumdjian 2 
I - CHUM, NOTRE-DAME HOSPITAL, Radiation Ontology, Montreal, Canada, 
2 - CHUM, NOTRE-DAME HOSPITAL, Neurosurgery, Montreal, Canada 

Purpose/Objectif: Even if the efficacy and safety of stereotactic ra- 
diosurgery (SRS) are well established, its toxicity for specific target 
locations has not been well defined. In this study we evaluated the 
neurological toxicity following SRS for brain metastasis located in 
functional areas. 
Materials/Methods: We retrospectively reviewed all patients 
treated with SRS between January 2001 and December 2005 in our 
center. We identified 39 patients with 42 brain metastasis located in 
eloquent cortex. Functional areas included the hand, the leg, Broca 
and Wernicke areas, and the inferior parietal Iobule in the dominant 
hemisphere. They were anatomically defined using CT imaging or 
MRI. 
Results: Median follow-up was 6 months. Ninety two percent were 
previously treated with whole brain radiotherapy. Seventy one per- 
cent have a pulmonary primary. Median dose was 18 Gy prescribed 
at a median isodose of 90%. Data were available for thirty-five le- 
sions for neurological function evaluation. Twenty-six (74.3%) me- 
tastasis in 24 patients showed improvement or stability in neurolog- 
ical function following SRS, and 9 (25.7%) showed deterioration. Six 
metastasis from these last 9 progressed radiologically, which means 
only 3 metastasis without radiological progression were associated 
with a neurological deterioration. One of them had confirmed radia- 
tion necrosis. 
Conclusions: SRS for brain metastasis located in eloquent cortex ap- 
pears to be safe and could be proposed as an alternative to surgery. 
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RADIOSURGERY IN PATIENTS WITH SKULL BASE MENINGIOMAS: 
THE FREIBURG EXPERIENCE 
J. Lutterbach 1, S. Bartelt ~, S. Matt ~, M. Trippel 2, C. Ostertag 2, H. From- 
mhold ~ 

- UNIVERSITY HOSPITAL, Department of Radiation Oncology, Freiburg, 
Germany 
2 - UNiVERSiTY HOSPrrAL, Department of Stereotactic Neurosurgery, 
Freiburg, Germany 

Purpose/Objectif: To evaluate survival, local control and perma- 
nent morbidity in patients undergoing radiosurgery for skull base 
meningiomas. 
Materials/Methods: Between May 1994 and October 2003 108 
consecutive patients with 111 skull base meningiomas <3 cm were 
treated at the Department of Radiation Oncology, University Hospi- 
tal Freiburg. On the day of radiosurgery, a stereotactic head frame 
was applied under local anesthesia. This technique of immobiliza- 
tion allows a spatial positioning with an accuracy of lmm. Con- 
trast-enhanced computed tomography (CT) scans were obtained 
with axial slices every 3mm. 41 patients had magnetic resonance 
images, however, digital image fusion was not routinely available 
at that time. The target volume was defined as the area of contrast 
enhancement without safety margin. Dose calculation was per- 
formed using special treatment planning programs (Stryker-Leib- 
inger Freiburg). The target volume was encompassed by the 80% 
isodose line. Radiosurgery was performed with 6-MV photons of a 
linear accelerator (Elekta SL20) using a six non-coplanar arc tech- 
nique with circular-shaped collimators• Statistical methods: Kaplan- 
Meier method, log-rank test. 
Results: Median age of the patients war 56 years, 78% were female. 
66% of the meningiomas were located in the cavernous sinus. 51% 
of the patients had previous resections. Median interval between 
resection and radiosurgery was 2.5 years• Median radiosurgery dose 
at the tumor margin was 13 Gy. Multiple isocenters were used 60% 
of the meningiomas. Median follow-up was 4.6 years (range 2.8- 
10.0 years). 2 patients were lost to follow-up. S-year overall survival 
was 92%. Treatment-associated mortality was 0% and none of the 
patients died due to tumor progression. S-year local tumor control 
based on CT imaging was 88%. Uni- and multivariate analysis re- 
vealed that S-year local control was significantly higher in patients 
with a Karnofsky performance status (KPS) of 90-100 than in patients 
with a KPS of 70-80 (91% vs. 58%, RR = 0.43, p = 0.02)• Higher local 
control was also found in patients who never had a tumor outside 
the brain compared to patients with a history of benign or malig- 
nant extracerebral tumors (94% vs. 58%, RR = 0.4, p < 0.001)': Re- 
currences were diagnosed in 9 patients. In 12 patients with locally 
controlled tumors new neurological symptoms occurred, mostly af- 
fecting cranial nerves II, V, and VII. One patient developed unilateral 
blindness 28 months after radiosurgery. Permanent morbidity at 5 
years was 11%. No prognostic variables influencing permanent mor- 
bidity could be identified by univariate analysis. 
Conclusions: LINAC-based radiosurgery of skull base meningiomas 
is both safe and highly effective. The negative prognostic impact of 
extracerebral tumors on local control is a new finding that needs to 
be studied further. 
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RADIOTHERAPY WITH CONCOMITANT AND ADJUVANT TEMOZO- 
LOMIDE IN GLIOBLASTOMA MULTIFORME PATIENTS: COMPLIAN- 
CE ANALYSIS. 
F. Cartei ~, B. Carau 1, S. Ursino ~, R Api ~, I=. Fiorica 1, S. Cerruti 2, M. Cav- 
allo 3, R. Padovani 3 
1 - ARCISPEDALE S ANNA, University Hospital of Ferrara, Radiation Oncol- 
ogy Unit, Ferrara, Italy 

2 - ARCISPEDALE S ANNA, University Hospital ofFerrara, Neuroradiology 
Unit, Ferrara, Italy 
3 - ARClSPEDALE S ANNA, University Hospital ofFerrara, Neurosurgery Unit, 
Ferrara, Italy 

Purpose/Objectif: Our intent is to evaluate the compliance of the 
patients (pts) cohort affected by glioblastoma multiforme ( GMB ), 
treated with radiation (RT) and Temozolomide (TMZ). 
Materials/Methods: Through May 2000 and December 2005 we se- 
lected ( from 104 malignant brain tumours ) 43 pts. (14 females and 
29 males), affected by GBM, treated with RT (conventional fractiona- 
tion, total dose 60 Gy ), combined with TMZ. Following the RT-CT 
combined regimen, 6 cycles of 5 consecutive days of temozolomide 
are scheduled (the same schedule of the EORTC protocol)• 
The pts age ranged between 37 and 77 years, with a median age of 
62; the median Karnofsky Performance Status was 70 (range 50-90). 
15 pts (35%) underwent a total resection, 17 (40%) a partial resec- 
tion with a macroscopic tumor residual and 11 (25%) had only di- 
agnostic biopsy• 
Results: All pts but six well tolerated the combined regimen, 1 death 
not drug related, 3 did not completed the concomitant therapy be- 
cause rapid progression disease ,1 pt did not receive the scheduled 
CT because neurological deterioration before starting the treatment 
and 1 because refused to continue the RT. 9 (21%) pts did not re- 
ceived adjuvantTMZ: 2 because thrombocytopenia grade Ill/IV after 
RT; 7 (16%) for disease progression .In 11 (25.5%) pts the adjuvant 
TMZ ( six cycles ) was not completed for progressive disease ( usually 
> 3 ). 16 (37%) pts completed the schedule. 
During the combined treatment no pts presented nausea or vom- 
iting higher than grade I (the nausea, present in few patients, was 
easily managed with non 5-HT3 antagonist antiemetics ). So no 
antiemetic prophilaxis with ondansetron or granisetron was used. 
• In a negligible number of pts, at the end of the combined RT and 
CT, a transient elevated hepatic enzymes have been observed. 3 pts 
presented trombocytopenia grade Ill-IV, 6 pts grade II. 1 pt died for 
mielo-suppressive adverse event which occurred at 40 Gy and 2,4 
gr.TMZ, total dose, despite the intensive therapy in the hematologic 
unit and without a clear and understood explanation. No deterio- 
ration of the neurological status was observed too. 1 pt died one 
week after the end of treatment for unrelated cause ( cardiovascular 
disease ) 
Conclusions: From our series the association of RT and temozola- 
mide during the combined regimen is tolerable and feasible, with- 
out increased haematological or gastroenteric toxicities. The pts 
who completed the scheduled cycles after the RT, also, mostly, did 
not presented relevant toxicity.. Probably the very low incidence of 
nausea and vomiting was dependent on the corticosteroid therapy 
• The expired patient, because toxicity, represents a unique and not 
understood event. Trombocytopenia usually associated with leuko- 
cytopenia. 
Usually the transient transaminase elevation decreased lowering 
the corticosteroid doses ; no allergy was observed. 
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RADIOTHERAPY IN A MULTIMODAL TREATMENT APPROACH IN 
PRIMARY CENTRAL NERVOUS SYSTEM LYMPHOMA (PCNSL): A 
LONG TERM EVALUATION 
M. Gambacorta ~, M. Balducci ~, G. Mantini I, L. Di Rienzo ~, S. Hohaus 2, 
S. Manfrida ~, L. Teofili 2, D. Giamma rino ~, E. Ippolito ~ , A. Fiorentinol, V. 
Valentini1,G. Leone 2,N. Cellini ~ 
I - UNIVERSITA CAlq'OLICA SACRO CUORE~ Bioimages, Rome, Italy 
2 - UNIVERSITA CAI-FOLICA SACRO CUORE~ Haematolog~ Rome, Italy 

Purpose/Objectif: Prognosis of PCNSL is very unfavorable. Chemo- 
therapy or radiotherapy alone offer poor results. This retrospective 
study investigated the role of external beam radiotherapy (EBRT) on 
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response rate and overall survival in patients treated with a multi- 
modal therapy. 
MaterialslMethods: Thirty-two consecutive patients (15 male, 17 
female) with a pathological diagnosis of PCSNL (9 single, 23 multi- 
ple) were observed between March 1995 and October 2003. Median 
age was 56 years (range 38-63 years). IELSG score was prevalently 
2-3 (68%). All patients were treated with EBRT after chemotherapy 
with high dose methotrexate (MTX) with or without cytarabine 
(ARA-C). EBRT (whole brain) was administered to a median dose of 
39.6 Gy (9-54 Gy) plus a boost (22•32 pts ) with a median dose of 19.8 
Gy (range 8-30 Gy) to a total median dose of 59.4 Gy. The median 
follow-up time was 57 months (range 2-108). 
Results: Twelve patients (37.6 %) achieved a complete response 
(CR), seven patients (21.8%) a partial response (PR) or stable desease 
(SD), six patients (18.8 %) a progression desease (PD). Five-years 
overall survival (OS) was 40% (95 % C.I.: 21-58 %). Variables such as 
age, number of lesions or CR before radiotherapy were not found to 
influence survival. CR after radiotherapy was found to influence sur- 
vival: 5-years SW 65 % (95 % C.I.: 35-85 %) vs 34 % (95 % C.I.: 6-62%) 
in patients with non CR, (p= 0.005). Also IELSG score significantly in- 
fluenced survival (score 0-I vs 2-3 vs 4-5, p=O.O008). 
Conclusions: External beam radiotherapy seems to be effective 
in increasing response rate and overall survival in this combined 
therapy approach. Treatment timing, chemotherapy schedule and 
radiation dose reduction need to be furthermore investigated in 
perspective trials. 
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RADIOTHERAPY PLUS CONCOMITANT AND ADJUVANT TEMOZO- 
LOMIDE FOR UNRESECTABLE GLIOBLASTOMA: A RETROSPECTIVE 
ANALYSIS OF OUR EXPERIENCE. 
F. Fiorica% S. Ursino% B. Carau% R Api% M. Cavallo 2, R. Padovani% E. 
Fainardi% F. Cartei ~ 
1 - ARCISPEDALE S ANNA, University Hospital ofFerrara, U 0 Radioterapia 
Oncologico, Ferrara, Italy 
2 - ARCISPEDALE S ANNA, University Hospital ofFerrara, U 0 Neurochirur- 
gia, Ferrara, Italy 
3 - ARCISPEDALE S ANNA, University Hospital ofFerrara, U 0 Neuroradio- 
Iogica, Ferrara, Italy 

Purpose/Objectif: The treatment of patients with unresectable or 
partially resectable primary biopsy proven glioblastoma is question- 
able. The data of literature shows a median survival time of three 
months with best supportive care and seven months with radio- 
therapy alone. 
Materials/Methods: Through May 2000 to December 2005 in our 
department 104 malignant brain tumors patients have been treated. 
We analysed retrospectively 24 consecutive patients (17 men and 7 
women) who underwent biopsy or partial gross resection and were 
treated with radiotherapy combined with temozolomide (similar to 
EORTC protocol). The intent of the treatment was to avoid tumor 
progression. 
We considered as major violation a number of TMZ cycles < 3. 
The median age of these patients was 61 years (32-74) at the time of 
diagnosis; the median Karnofsky Performance Status was 70 (50-90). 
Because of the deep localization of the tumor, 8 pts (33%) were only 
biopsied and 16 pts (67%) underwent a partial resection valuated by 
postoperative MRI. 
A standard dose of 60 Gy in 30 fractions was delivered in 21 patients 
(87,5%); only three patients (12,5%) received 45 Gy in 15 fractions 
for poor KPS. All patients but one received TMZ 75 mg/mq concomi- 
tantly. 
We observed major violation in six patients in adjuvant setting. 
The statistical analysis of survival data was conducted with Kaplan 
Meyer method. We considered only patients with minimal follow up 
of 3 months at the end of radiation therapy; the mean follow up was 

14 months (3-27). 
Results: Concomitant and adjuvant TMZ was generally well toler- 
ated. Eighteen patients (75%) received the intended treatment; 4 
(17%) patients interrupted the schedule at the third cycle for pro- 
gression disease, 1 pt (4%) at the the first cycle for toxicity and 1 pt 
(4%) died by cardiovascular disease (not related to the TMZ). 
The salvage chemotherapy consisted in combination of procar- 
bazine, CCNU and vincristine (PCV) in 12 patients, administered with 
surgery in 3 patients and with radiosurgery in one. 
The analysis with intention to treat method was showed with a me- 
dian survival of 14 months and 2 yrs overall survival of 12,5% from 
diagnosis. 
Between patients who completed the protocol we observed a me- 
dian survival of 17,4 months and 2 yrs overall survival of 16,7%. 
Conclusions: Our analysis was focused on true end point as me- 
dian and overall survival because of the poor prognosis of these 
patients. The median survival and overall survival is better than 
literature data related to treatment with best supportive care and 
radiotherapy alone. Surprisingly the median survival is comparable 
with data related to EORTC study where patients had a more favour- 
able prognostic features.Therefore we support the combination of 
Radiotherapy and TMZ as the standard of treatment for this group 
of patients. Anyway, a specific trial is needed to verify and better 
quantify the observed benefit. 
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RECENT ADVANCES IN STEREOTACTIC FRACTIONATED RADIOTHE- 
RAPIE OF GLOMUS JUGULARE TUMORS. 
M. Henzel 1, M. Gross% K. Hamm% G. Surber% G. Kleinert% G. Strass- 
mann/, R. Engenhart-Cabillic% 
I - UNIVERSITY OF GIESSEN AND MARBURG, Radiation Ontology, Marburg, Ger- 
many 
2 - HELIOS KLINIKUM ERFURT, Stereotactic Neurosurgery and Radiosurgery, 
Erfurt, Germany 

Purpose/Objectif: Microsurgical excision is the treatment of choice 
for patients suffering from a glomus jugulare tumor. For minimiz- 
ing postoperative lower cranial nerve palsies stereotactic radiosur- 
gery (SRS) was performed as an alternative to excision. Stereotactic 
fractionated radiotherapy (SRT) could be a further alternative treat- 
ment modality. This study aims to local control, radiological regres- 
sion, toxicity, symptomatology and the assessment of quality of life 
(QoL). 
Materials/Methods: Between 1999-2005, 17 patients were treated 
with SRT. 11/17 patients underwent previous operations, another 
5/17 previous endovascular embolizations, 6/17 patients were 
treated with SRT alone. Treatment was delivered by a linear accel- 
erator with 6 MV photons. Median cumulative close was 57.0 Gy. 
Local control, radiological regression, toxicity and symptomatology 
were evaluated half-yearly by clinical examination and MRI scans. TV 
shrinkage was evaluated quantitatively by the planning system. QoL 
was assessed by Short Form 36 (SF36). 
Results: Median follow-u p was 34 months (range, 6-76 months). Fol- 
low-up data were available from 16 patients. Actuarial progression- 
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free survival and the overall survival for 3 and 5 years were 100% 
and 93.8%, respectively. Median TV was 7.42 ml. Radiological regres- 
sion was seen in 5/16 cases, 11/16 patients were stable. Median TV 
shrinkage was 17.9% (p=0.14). Clinically significant severe acute tox- 
icity (Ill-IV ° ) was never seen. Late toxicity did not occur in any case. 
9/16 patients improved their main symptoms, 7/16 were stable. QoL 
was not affected by SRT. 
Conclusions: The SRT offers an additional treatment option of high 
efficacy with less side effects for patients suffering from a glomus 
tumor especially in the case of recurrences or larger TVs. The QoL 
will be granted. 
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REGRESSION PATTERN OF INTRACRANIAL MENINGIOMAS TO PRI- 
MARY DEFINITIVE RADIOTHERAPY BY VOLUMETRIC RESPONSE 
ANALYSIS 
N.Y. Jang 1, I.H. Kim ~ , H-W. Jung 2, D.C. Kim 2, K. Kim 1 , B.J. Park 3 
I - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE, Department of Radia- 
tion Oncology, Seoul, Korea 
2 - SEOUL NA~ONAL UNJVERSmr COLLEGE OF MEDtCiNE, Department of Neuro- 
surgery, Seoul, Korea 
3 - SEOUL NATIONAL UNtVERSITY COLLEGE OF MEDICINE, Department of Preven- 
tive Medicine, Seoul, Korea 

Purpose/Objectif: To evaluate the effectiveness of definitive ra- 
diotherapy for primary intracranial meningiomas and its volume 
regression pattern. 
Materials/Methods: The records of 28 patients with intracranial 
meningiomas who underwent definitive radiotherapy between 1994 
and 2003 were analyzed. Median follow-up duration was 39 months. 
Three patients had pathologically confirmed benign meningiomas 
and others were clinically diagnosed. The dose ranged 48.6 to 61.2 
Gy (median 54) over 3-7 weeks. We measured the tumor volume us- 
ing either the formula calculation, n/6*X*Y*Z or a software (Osiris, 
the University Hospital of Geneva) based on sum-of-areas method. 
Results: The tumor volume by formula calculation ranged from 12 
to 123 % of the initial volume at 1 year, from 12 to 92 % at 3 years 
after radiotherapy and did from 11 to 126 % at 1 year, from 10 to 
93 % at 3 year by sum-of-areas method. There were 2 cases of ex- 
cellent response, which showed more than 65% decrease in tumor 
volume. Even though we excluded 2 cases, the mean tumor volume 
at 1, 3, and 5 years after radiotherapy were 84, 74, and 72% by for- 
mula calculation and were 86, 69, and 56% by sum-of-areas method, 
respectively. There were 3 cases of progression. The 5-year overall 
and progression-free survival rates were 69 and 87%, resRectively. 
Except two grade 3 middle ear effusions, there was no documented 
severe toxicity. 
Conclusions: Intracranial meningioma showed slow but continuous 
regression without severe toxicity after definitive radiotherapy. Ex- 
ternal beam radiotherapy is a well-tolerated and effective treatment 
for inoperable intracranial meningioma with various reasons, and its 
efficacy can be further improved with high precision techniques. 
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RETROSPECTIVE EVALUATION OF NEWLY DIAGNOSED HIGH 
GRADE GLIOMA PATIENTS TREATED BY RADIOTHERAPY, CONCO- 
MITANT AND/OR ADJUVANT TEMOZOLOMIDE: A SINGLE CENTER 
STUDY. 
M. Akmansu 1, F. Goksel ~, H. Bora ~, D. Unsal ~, S. Buyukberber 2, E. Ya- 
man 2, E. Karahacioglu ~, D. Yamac2,Y. Pak ~ 
I - GAZI UNIVERSITY, Radiation Oncology, Ankara, Turkey 
2 - GAZI UNivERStTY, Medical Oncology, Ankara, Turkey 

Purpose/Objectif: Standard treatment in high grade glial tumor is 
surgery followed by radiotherapy.The place of chemotherapy is still 
controversial. Temozolamide (TMZ) is an alkillating agent which is 
used in the treatment of anaplastic astrocytoma (AA) and Glioblas- 
toma Multiforme (GM) patients. We evaluated the tolerance and ef- 
fectiveness of TMZ concomitantly and/or adjuvant treatment with 
radiotherapy. 
Materials/Methods: Fifty patients who were diagnosed histologi- 
cally as AA and GM were treated between January 2004 - February 
2006.41 (82%) of these patients were GM and 9 (18%) were AA.Their 
median age was 47 years (range: 25-27). All patients were treated 
surgically. The type of surgery was partial resection in 17 (34%) and 
total resection in 33 (66%) patients. TMZ was used concomitantly 
with radiotherapy at a dose of 75mg/m2/day for approximately 6 
weeks. The total dose of radiotherapy was planned as 50-66 Gy (me- 
dian 60 Gy) with 2 Gy per fraction. Four weeks after the radiotherapy, 
patients were treated adjuvant TMZ every 28 days for 5 days at a 
dose of 200 mg/m2/day. Primary end point was accepted as tolerabil- 
ity and overall survival (OS). 
Results: Median OS was 17 months (95%CI 10-24). One year OS was 
85% in GM and 100% in AA. In Univariate analysis (Kaplan-Meier 
method) the type of the surgical operation (p>0.0S) and total radio- 
therapy dose (p>0.05) had no statistically significant effect on sur- 
vival. On the contrary the performance status (PS) (ECOG, > or <1, 
p> 0,05), number of adjuvant TMZ courses (>or<3, p>0,05) and age 
(>or<50 years) had statistically a significant effect on survival. The 
most common non-hematologic adverse effect was fatigue and this 
was at a grade I-II level and it was seen in 58 % and 74% of patients 
during the course of radiotherapy and adjuvant TMZ consequitively. 
During concomitant temozolomide treatment one patient (2%) 
experienced grade Ill or IV neutropenia and one patient (2%) had 
grade III or IV thrombocytopenia. Grade Ill or IV thrombocytopenia 
was seen in 2 patient (6,5%), during adjuvant TMZ treatment 
Conclusions: The type of surgery and total radiotherapy dose had 
no statistically significant effect on survival. The performance status 
of ECOG I and above and age 50 and below are significant prognos- 
tic factors. We found that starting adjuvant TMZ, keeping adjuvant 
TMZ at a number of 4 courses and above had a statistically signifi- 
cant effect on survival. Treatment enconpanssing concomittant plus 
adjuvant chemotherapy was well tolerated. Subjective toxicity and 
neutropenia and thrombocytopenia associated with myelosuppres- 
sion was rerely seen. However this data must be confirmed ran- 
domised studies. 
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STEREOTACTIC RADIOSURGERY FOR PATIENT WITH CEREBRAL ME- 
TASTATIC TUMOURS. 
K. Adamska 1, M. Majewski2, S. SmoF, A. Skrobala3,A. Jodda 3 
I - GREATPOLAND CANCER CENTER, radiotherapy, Poznan, Poland 
2- UNtVERS~TY, neurosurgery, Poznan, Poland 
3 - GREATPOLAND CANCER CENTER, medicalphysics, Poznan, Poland 

Purpose/Objectif: The aim of our poster is to evaluate the efficacy 
of stereotactic radiosurgery (SRS) using LINAC equipment for the 
treatment of patients with brain metastases. 
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Materials/Methods: 85 patients with brain metastasis underwent 
stereotactic radiosurgery in the years 2004-2006. Among them 
there were 53 men and 32 women. The median CTV (clinical target 
volume ) was 6.78 cm 3 (range 32,67 to 0,32 cm3).The dose of ra- 
diation ranged from 24 to 10 Gy with average 16 Gy. Most of the 
metastatic tumours originated from lung cancer (58,8%), melanoma 
malignum (14,1%), kidney (9,4%), mammary gland (4,7%), alimen- 
tary canal (4,7%) and from other locations (8,2°,6). We are analysing : 
status of systemic disease, intracranial turnout volume, number of 
lesions, tumour location, Karnofsky scale, age, gender and histologi- 
cal diagnosis. 
Results: The median overall survival time was 13 months after SRS. 
15 % of patients had the neurological progression after a 3 months 
control, 30% of patients after a 6 months control. Additional treat- 
ment was provided for 8 patients. Better survival time was noted in 
patients with intracranial tumour volume less than 3 cm 3 and inac- 
tive systemic disease. 
Conclusions: Radiosurgery is an effective treatment for patients 
with intracranial metastatic tumours with high rate of local tumour 
growth control. SRS is efficiant in management of brain matastasis, 
especially for radioresistant tumours (melanoma malignum and re- 
nal cell carcinoma). 
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STEREOTACTIC RADIOSURGERY LINAC-BASED FOR BRAIN METAS- 
TASES: RETROSPECTIVE ANALYSIS OF A SINGLE ROMANIAN CEN- 
TER EXPERIENCE 
L. Bujor 1 
1 - FUNDENI CLINICAL INSTITUTE, Department of Radiation Ontology, Bucha- 
rest, Romania 

Purpose/Objectif: The spread of systemic cancer to the brain is a 
common complication for cancer patients. Conventional radiother- 
apy offers modest palliation, and surgery is helpful only for patients 
with single metastasis in accessible location. Stereotactic radiosur- 
gery, a technique that permits the precise delivery of a high dose of 
radiation to a small intracranial targetwhile sparing the surrounding 
normal brain, is used as an alternative treatment for brain metastasis 
(BM). 
Materials/Methods: Between January 2004 and February 2006, 20 
patients, 12 males, 8 females with a total of 40 lesions underwent 
linac based stereotactic radiosurgery (LB-SRS) for BM in our centre. 
Our system consists of circular cones ranging from 4 mm to 35 ram, 
carbon head ring, target localize,, planning system BrainScan 5,3.1. 
(BrainLab, Heimstetten, Germany), and dual photon energy linear 
accelerator Clinac 2300 C/D (Varian, Palo Alto, Ca, USA). The char- 
acteristics of these patients are: age range 34-72 years, Karnofsky 
Performance Status of 70 or higher, three of fewer BM, the median 
tumor volume of 10,56 cmc (range 0.11-29.02 cmc). Most of the pa- 
tients had either lung (60%) or breast (30%) cancer. The treatment 
was delivered using multiple noncoplanar 6 MV photon arctherapy, 
cones of 7.5-35 ram, the mean prescription dose was 19 Gy (range 
14-22 Gy) at 100% with 80% isodose encompassing the tumor pe- 
riphery. All patients had follow-up imaging with computed tomog- 
raphy (70%) or magnetic resonance (30%). Local control (LC) was de- 
fined as the absence of enlargement of the BM on follow-up scans. 
Factor s analysed includeed histology, volume, prescription dose, 
target volume ratio. 
Results: Median survival from radiosurgery was 6.4 months with 2 
failures. The most significant factors correlated with LC were pre- 
scription doses and tumor volume. The absence of active systemic 
disease, age < S0 years, two or fewer lesions were significantly as- 
sociated with increased survival. 
Conclusions: Our results confirm that LB-SRS is associated with 
excellent LC rates in the majority of patients treated. Results of this 
study also confirms that radiosurgery not only provides LC rates 

equivalent to ythose from surgical series but is also effecticve in 
treating patients with inaccessible lesions, multiple lesions, and tu- 
mor types that resistant to conventional treatment. 
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STEREOTACTIC RADIOTHERAPY FOR INTRACRANIAL MENINGIO- 
MAS: ROLE OF INTRA-OBSERVER AND INTER-OBSERVER VARIABI- 
LITY IN CHOICE OF MARGINS 
L. Lambert ~, C. Lambert ~, J-R Bahary ~, C. Berthelot 2, R. Doucet ~, M. 
Hinse ~, M. Fortin; 
I - MONTREAL UNIVERSITY HOSPITAL CENTER, Radiation Oncology, Montreal, 
Canada 
2 - MONTREAL UNIVERSITY HOSPITAL CENTER, Radiology, Montreal, Canada 

Purpose/Objectif: To date, sparse data exists on the safety margins 
we should include for benign meningiomas treated with fraction- 
ated stereotactic radiotherapy (FSRT). The purpose of this study 
was to investigate intra-observer and inter-observer variability in 
contouring benign meningiomas in order to select an appropriate 
margin. 
Materials/Methods: Twelve consecutive patients who had under- 
gone FSRT for benign intracranial meningiomas were studied. Two 
radiation oncologists and one neuroradiologist independently con- 
toured the target volume on two occasions, separated by at least 
a one week interval, on merged MRI and CT-scan. The stereotactic 
planning system used was Brainscan, version 5.31, BrainLAB AG. 
Absolute and relative variability in intra-observer volume measure- 
ments were calculated. Concerning inter-observer variability, we 
analyzed the mean absolute difference between volumes as well as 
the absolute positional shift in three dimensions. 
Results: The mean intra-observer variability was 5.2% (0.56cc) with 
a maximum of 12.97% (0.S9cc). For inter-observer measurements, 
the mean maximal difference was 2.13cc with a maximum of 7.14cc. 
The average standard deviation for all volumes was +0.84cc. The 
mean absolute positional shift was 1.03ram + 0.44ram with a maxi- 
mum of 2.79mm. 
Conclusions: Optimal radiotherapy planning relies on accurate de- 
limitation of tumor volumes in order to spare critical structures and 
normal tissue. These results demonstrate that intra-observer vari- 
ability does not seem to be significant. Inter-observer volume de- 
termination is more variable. However, the absolute positional shift 
is of small magnitude. We conclude that the application of a 2ram 
margin on the target volume seems safe in order to cover 95% of the 
inter-observer variability. 

736 poster 

TEMOZOLOMIDE AND RADIOTHERAPY IN GLIOBLASTOMA MULTI- 
FORME' PATIENTS. RESULTS OF TWO MONOINSTITUTIONAL FASE II 
PROSPECTIVE TRIALS. 
I=. Cucciarelli ~, M. Lupattelli ~, R. Bellavita ~, D. Amelia ~, C. Castrioto 2, R 
ChiarinP, R Giovenali 4, S. BeneventP, C. Aristei ~ 
I - UNIVERSITY HOSPITAL MONTELUCE, Radiation Ontology, Perugia, Italy 
2 - UNIVERSITY HOSPITAL MONTELUCE, Neurosurgery Division, Perugia, Italy 
3 - UNIVERSITY HOSPITAL MONTELUCE, Neuroradiology Unit, Perugia, Italy 
4 - UNIVERSITY HOSPITAL MONTELUCE, Pathology Unit, Perugia, Italy 
5 - UNIVERSITY HOSPITAL MONTELUCE, Medical Physics, Perugia, Italy 

Purpose/Objectif: Surgery, adjuvant radiotherapy (RT) and Temo- 
zolomide (TMZ) represent the standard treatment for glioblastoma 
multiforme' patients (pts). The aim of this analysis was to compare 
two different regimens of TMZ with standard RT in terms of feasibil- 
ity, toxicity and effectiveness. 
Materials/Methods: From March 2000 to May 2003 36 pts (group 1 ) 
were treated with concomitant TMZ (75 mg/m2/d x 7d/wk for 6 wk) 
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plus "partial brain" RT (total dose 60 Gy, 2 Gy daily for 5 days/week 
for 6 weeks) followed by adjuvant TMZ (200 mglm2/d for 5 days eve- 
ry 28 days for 6 cicles). From April 2003 to April 2006 31 pts (group 
2) were treated with neo-adjuvant TMZ (200 mglm2/d x 5d after sur- 
gery) followed by the same schedule of concomitant TMZ-RT but fol- 
lowed by 12 cycles of adjuvant TMZ. Each patient underwent weekly 
clinical evaluation and laboratory exams. Toxicity was assessed by 
the RTOGIEORTC scale. 
Results: In the group 1 : all pts were evaluable; median age was 60 
years (range 33-76), 26 (74 %) pts were male and 26 (74%) had a 
KPS >80%. All but one patient underwent surgery and gross tumour 
resection (G.T.R.) was performed in 23 (66%) pts. According to the 
RPA by Curran, 11% belonged to class III, 54% to class IV, and 35% to 
class V. Adjuvant TMZ was administered in 23 (66%) pts. Globally, 15 
(43%) pts completed concomitant RT plus TMZ followed by adjuvant 
treatment as planned in the protocol. In the group 2: 27/31 pts were 
evaluable; median age was 59 years (range 36-76), 17 (63%) pts were 
male, 21 (78%) underwent G.T.R. while 6 (22%) pts received sub-total 
resection (S.T.R.). According to Curran, 56% pts belonged to class IV, 
41% to class V and 3% to class VI. Seven pts did not receive adjuvant 
TMZ and 14 (51,8%) did not complete this phase. Myelosuppression 
was the dose-limiting toxicity of this combined treatment, even if 
it was low in both trials. Grade Ill-IV non-haematological and hae- 
matological toxicities were rare. The statistical analysis showed the 
was not differences between the two regimens in terms of OS, DFS, 
median survival (18 vs 19 ms), and time to progression (11 vs 8 ms). 
Conclusions: Both schedules of treatment are feasible and well tol- 
erated, but no differences on OS and DFS were shown. Our aim is to 
evaluate the impact of treatment in the group 2, in terms of survival 
after a longer follow-up. Based on these results, a cost-benefit analy- 
sis between the two TMZ schedules is advisable. 

737 poster 

THIRTY-THREE YEARS OF FOLLOW-UP OF POST-OPERATIVE IRRA- 
DIATION FOR LOW GRADE GLIOMAS 
J. Menten ~, D.M.M. Berben ~ 
I - UNIVERSITAIRE ZIEKENHUIZEN LEUVEN GASTHUISBERG z Radiotherapy, Leuven, 
Belgium 

Purpose/Objectif: Post-operative policy for Low Grade Gliomas 
(LGG) is still controversial. 
In 1986 a randomised trial was initiated by the EORTC (22845) com- 
paring immediate post-operative irradiation for LGG to delayed ra- 
diotherapy at progression. Long-term results of this trial were pub- 
lished in 2005 after a median follow-up of 7.7 years and showed no 
difference in overall survival but a longer progression-free su'rvival 
period in the immediate irradiated group. We present the results 
after long-term follow up with a maximum of 33 years in a series of 
204 patients irradiated immediately after surgery. 
Materials/Methods: We retrospectively analysed 204 patients with 
histologically proven LGG, 
All patients in the analysis were consecutively included and were 
random unselected patients from daily practise, irradiated between 
1964 and 1985 with mega-voltage (range 40-66G) equipment. 
The overall survival curves were calculated for more than three dec- 
ades of follow-up and the prognostic factors that influence the out- 
come were identified. 
Results: The overall survival curve shows a median follow-up of 
maximum 33 years, with a median survival of 5 years. This survival 
curve decreases further exponentially, with a 28% survival at 10 
years, 14% survival at 20 years, then followed by a stabilisation of 
the survival curve at 12% without further decrease up to 33y. 
There is however a large significant advantage in survival for pa- 
tients with an irradiated volume of maximum 500 cc brain tissue 
compared to those with larger irradiated volumes. The 5-year sur- 
vival is respectively 86,4 and 45.3 % (log rank p= 0.019) and the 20- 

year survival is 32.3 and 15.4% while the median survival is 147m. 
and SO m. respectively. 
Patients <35 years old show a significantly better survival than pa- 
tients between 35-45y and >45y with a 5 y survival of respectively 
64.4, 53.5 and 29% while the 20y survival is respectively 23.7, 7.7 and 
3.9% (log-rank p < 0,0001). 
There is no difference in S year survival according to the extent of 
resection. However patients with total resection do show a signifi- 
cantly better survival after I 0 and 20 y compared to those only biop- 
sled or partially resected. The I 0 year survival is respectively 40.7% 
and 27%, while the 20 year survival is respectively 30% and 10% 
(log-rank p 0.056). 
Conclusions: This is the first analysis of a large series of megavolt- 
age irradiated low grade gliomas with a follow up of more than 3 
decades.For the first time is shown that an irradiated volume of 
brain tissue of maximum 500cc is the most important prognos- 
tic factor with a median survival of 147months, compared to only 
SOmonths for the larger irradiated volumes, and still a 20 year sur- 
vival of more than 30%. For the first time is shown that LGG can be a 
curable disease if surgery and irradiation is not delayed at the time 
of early diagnosis. This should encourage the clinician not to post- 
pone treatment in these LGG patients. 
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THREE INSTEAD OF SIX WEEKS TREATMENT SCHEDULE FOR GBM 
PATIENTS. 
K. Dyttus-Cebulok T, 
I - CENTRE OF ONCOLOGY M. SKLODOWSKA-CURIE MEMORIAL INSTITUTE, Dep. of 
Radiotherapy, Warsaw, Poland 

Purpose/Objectif: To determine an apropriate treatment schedule 
for patients with glioblastoma multiformae. 
Materials/Methods: 232 patients with histologically proven gliob- 
lastoma multiformae were treated in the Radiotherapy Division of 
the Centre of Oncology - Maria SkA3odowska-Curie Memorial Insti- 
tute in Warsaw, between 1998-2002. During dose years the standard 
dose for majority of GBM patient was 42 Gy in 15 fractions.Patients 
were retrospectively assignet to prognostic groups previously in- 
dentified by Curran et al. in the RTOG partitioning analysis. 
Results: In the multivariate analysis the most important prognostic 
factors were RTOG prognostic group, performance status and extent 
of surgery.The median survival for all patients were 12,8 months and 
the median time to disease progression were 2,5 months. The me- 
dian survival for each prognostic groups were similar to the results 
achieved by Curran et al. with more aggressive treatment schedule. 
Conclusions: The short radiotherapy regimen in an apropriate op- 
tion for majority of GBM patients. 
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TREATMENT OF RECURRENT GLIOBLASTOMA MULTIFORME WITH 
FOTEMUSTINE AND BRACHYTHERAPY 
M. Fabrini I, F. PasqualettP, A. Romanini 2, R. VannozzP, V. ScottP, A. 
GrandinettP, S. Grespi~, L. Cionini ~ 
I - RADIOTHERAPY, Ontology, Pisa, Italia 
2 - ONCOLOGY, Ontology, Pisa, Italia 
3 - NEUROSURGERY, Neurosurgery, Pisa, Italia 

Purpose/Objectif: The gold standard treatment of recurrent gliob- 
lastoma multiforme (GBM) is surgery. Unfortunately after this treat- 
ment the prognosis is poor. The aim of this work was to assess the 
efficacy and toxicity of fotemustine and interstitial brachitherapy 
(HDR) in patients with recurrent GBM. 
Materials/Methods: Patients with recurrent GBM, previously treated 
with external radiotherapy and temozolomide, able to chemother- 
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apy and with KPS _> 70 were value for surgery. Patients operable ab 
initio were treated with surgery + intraoperative HDR brachythera py 
(a single fraction of 18 Gy performed by means of a ballon device) 
and then chemotherapy with fotemustine (100 mg/m 2 as induction 
chemotherapy administered weekly for 3 weeks and then, after 4-5 
weeks, with the same drug and the same dose as maintenance treat- 
ment every 3 weeks until disease progression, unacceptable toxicity 
or patient refusal). Patients unable to operation were treated with 
fotemustine with the same schedule. After induction treatment pa- 
tients were value by RMN or TAC. The patients became able to sur- 
gery were also treated with surgery and brachytherapy. 
Results: 15 were enrolled between 2005 and 2006.8 patients were 
not operable ab initio, 2 of these became able to surgery after induc- 
tion chemotherapy. 
After induction chemiotherapy 13 (87%) obtained a stable disease 
and 2 (I 3%) partial response. The median survival from the first sur- 
gery were 17,8 months (range 6-46 months). The died patients were 
5 (median survival time from diagnosis of relapse were 5 months), 4 
of these were treated with surgery and HDR brachytherapy. A total 
of 48 cycles of fotemustine were administered, Major toxicity was 
myelosuppression resulting in I thrombocytopenia G4 and 4 leuko- 
penia G 1-2. No other toxicity occurred. 
Conclusions: Although our experience is at the beginning and the 
follow-up is less than 12 months, treatments are well- tolerated with 
acceptable toxicity and less recurring hospitalization. 
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TWO HYPOFRACTIONATED RADIOTHERAPY (RT) SCHEDULES (8 GY 
X 2 VS. 8 GY) IN METASTATIC SPINAL CORD COMPRESSION (MSCC). 
UPDATING OF AN ONGOING PHASE III RANDOMIZED MULTICEN- 
TRE TRIAL. 
E. Maranzano ~, F. l-rippa ~, R. Rossi ~, R. Bellavita ~, M. Lupattelli ~, L. Ma- 
rafioti ~ , S. Pergolizzi ~, M. Mignogna ~, S. Cossa ~,V. Fusco ~ 
1 - RADIATION ONCOLOGY CENTRF~ Terni, Italy 
2 - RADIATION ONCOLOGY CENTRE, Perugia, Italy 
3 - RADIATION ONCOLOGY CENTRE., Cosenza, Italy 
4 - RADIATION ONCOLOGY CENTRE, Taormina, Italy 
.5 - RADIATION ONCOLOGY CENTR~ Lucca, Italy 
6 - RADIATION ONCOLOGY CENTRE, 5.Giovanni Rotondo, Italy, 7 
- RADIATION ONCOLOGY CENTRE, Rionero in Vultrure, Italy 

Purpose/Objectif: This randomized trial was planned to determine 
whether a single dose (8 Gy) is as effective as a short-course (8 Gy 
x 2) RT schedule in MSCC patients (pts) with regard to symptom 
control, duration of response and toxicity. This is the updating of an 
ongoing trial. 
Materials/Methods: From November 2002 to April 2006, 265 MSCC 
pts with a short life expectancy (£ 6 months) because of (a} the pres- 
ence of unfavourable histologies (i.e., lung, kidney, gastrointestinal 
and head and neck carcinoma, melanoma, sarcoma), or (b) favour- 
able ones (i.e., lymphoma, seminoma, myeloma, and breast or pros- 
tate carcinoma) provided that motor/sphincter dysfunction and/or 
low performance status were also manifest, underwent short-course 
or single dose RT without surgery. Parenteral dexamethasone (8 mg 
bid) was given in all cases. Antiemetic therapy was prescribed in pts 
treated with fields covering the upper abdomen. Median follow-up 
was 3 months (range, 1-38). 
Results: 219 pts, with updated data are evaluable for response and 
toxicity, 104 were randomized to receive a short-course and 115 a 
single dose RT schedule. Male/female ratio was 142/77, median age 
67 years (range, 33-88), and median Karnofsky PS 60% (range, 20- 
100%). Considering back pain relief and ability to walk maintenance, 
a significant difference was observed in favour of the short-course 
with respect to the single dose RT (78% vs. 60% and 76% vs. 57%, re- 
spectively; p < 0.01 and p < 0.01). No difference was found in ability 
to walk recovery between two RT schedules (overall response, 7%). 

Median duration of response was 4 months for both groups. The 
incidence of acute toxicity was low in both regimens: WHO grade 
2 and 3 stomatitis/esophagitis was registered in 5% of and 1% of 
pts, respectively; 9% of pts suffered from nausea that interfered with 
normal daily life; 2% and I% of pts referred > 2 and < 10 and > 10 
episodes of vomiting/d, respectively. No late toxicity was registered 
in pts with at least 12 months of follow-up (i.e., 22% of cases). 
Conclusions: The short-course RT schedule seems to give better 
response rates than single fraction RT in back pain control and in 
ability to walk maintenance. The accrual will continue until the es- 
tablished simple size of 300 pts will be reached. 

Posters Combined Chemo-Radiotherapy 
741 poster 

COMBINED RADIOTHERAPY - CHEMOTHERAPY WITH VINORELBI- 
NE IN LOCALLY ADVANCED, INOPERABLE NON SMALL CELL LUNG 
CANCER (NSCLC) STAGE IIIB 
D. Vomvas I, M. PomonP, D. Kardamakis I 
1 - UNIVERSITY OF PATRAS MEDICAL SCHO01~ Radiotherapy, Patras, Greece 

Purpose/Objectif: Vinorelbine, a potent inhibitor of microtubule 
polymerization causing accumulation of cells in the G2/M phase of 
the cell cycle, has been used successfully with radiotherapy acting 
as a radiosensitizer. Based on these data, we conducted a pilot study 
to evaluate the activity and safety of combined radiotherapy-oral 
vinorelbine, in patients with locally advanced, inoperable NSCLC 
stage IIIB. 
Materials/Methods: Thirteen patients with locally advanced non- 
operable NSCLC were included in the study. The primary site and the 
mediastinum were irradiated with 18 MV photons to a tumour dose 
of 60 - 65 Gy in 30 - 33 fractions. Ten patients received chemother- 
apy: 90 mg vinorelbine per os weekly - 30mg every other day in 5 
days- and three patients received 100 mg vinorelbine per os weekly 
- 20mg every treatment day.The median age was 68,77 years (40-84) 
and the median Karnofsky score >70. Nine of the patients were over 
65 years old [median age 74,33 years, range 65-84]. Physical exami- 
nation and full blood count were performed every week. In total, we 
administrated 231 doses of vinorelbine (141 of 30 mg, 90 of 20mg). 
Results: From the patients studied so far, nine completed their 
combined therapy. None of them showed complete response. One 
patient died from cardiovascular disease before the first evaluation. 
Five patients had a partial response, one stable disease and two pro- 
gressive disease. One patient developed anaemia (grade I), seven 
patients esophagitis grade I and one patient grade ll.This results are 
consistent with previous studies using intravenous vinorelbine. Four 
patients didn't complete the combined treatment schedule, one be- 
cause of PD, one because of TBC infection, one because of esofhagi- 
tis grade II and one because of abdominal pain during chemothera- 
py. All patients completed the planned radiotherapy treatment. 
Conclusions: From this pilot study we conclude that thoracic ra- 
diotherapy with concomitant chemotherapy with oral vinorelbine 
is efficacious with manageable toxicity. Further studies are needed 
to identify subgroups of patients and the appropriate vinorelbine 
schedule in order to improve efficacy. 
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CONCOMITANT RADIOCHEMOTHERAPY IN HIGH GRADE GLIOMAS 
WITH TEMOZOLOMIDE GIVEN IN THE FIRST AND LAST WEEK OF 
TREATMENT: FINAL REPORT 
F. De Renzi I, M. BalduccP, C. Anile 2, S. Manfrida I, G. Mantini I, V. Fras- 
cino ~, V. Valentini I, N. Dinapoli ~, G.M. Di Lella 3, B. De BarP, N. Cellini ~ 
I - UNIVERSlTA CATFOLICA S.CUORE, Radiation Ontology, Rome, Italy 
2 - UNIVERSITA CATrOUCA S.CUORE, Neurosurgery, Rome, Italy 
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Purpose/Objectif: The standard of care for newly diagnosed gliob- 
lastoma is surgical resection to the extent feasible, followed by adju- 
vant radiotherapy. Nevertheless, the prognosis for patients is poor, 
with a median overall survival of only 9-12 months.In this study we 
evaluated the efficacy of a not-conventional schedule of concomi- 
tant radiochemotherapy with temozolomide on the survival. 
Materials/Methods: A fractionated focal irradiation in daily frac- 
tions of 1.8 Gy given 5 days per week was administered for 6 weeks, 
for a total of 59.4 Gy.Concomitant temozolomide was given 75 mg/ 
m 2 per os during the first and the last week of radiation treatment, 
followed by six cycles of adjuvant temozolomide, 150-200 mg/m 2 
per os for 5 days during each 28-days cycle. Survival was estimated 
using Kaplan-Meier statistical method from time of diagnosis. Sur- 
vival related to surgery, RPA score and adjuvant chemotherapy was 
calculated by log-rank test. 
Results: From January 2000 until November 2003, a total of 28 pa- 
tients (3 anaplastic astrocytoma) was observed.The median age was 
62 years (range, 28-74); 14 patients (50%) were female, 14 male. Only 
25% (7 patients) had R0 surgery. Compliance to concomitant treat- 
ment was 96.4%; one patient interrupted treatment for worsening 
of general status, due to progression of disease.Median follow-up 
was 26,5 months (range, 19,1-56,5).Median progression-free survival 
was 6,7 months. 1 and 2-year actuarial local control was respectively 
40% and 14%.Median survival was 16 months. 1 and 2-year actu- 
arial survival was respectively 60% and 27%.Haematological toxicity 
(23,8%), graded according to RTOG score, was only observed dur- 
ing adjuvant temozolomide therapy: 3 patients presented Grade 
1-2 and 3 patients Grade 3-4 toxicity. No patient died for toxicity. 
In univariate analysis, adjuvant chemotherapy (YES vs NOT, p<0.01 ), 
RTOG-RPA class (<3 vs >4, p=0.015) and surgical residual (YES vs 
NOT, p=O.03) had a statistically significative role. 
Conclusions: Our not-conventional schedule of concomitant radio- 
chemotherapy confirms the role of temozolomide. Adjuvant chem- 
otherapy seems to promise favourable outcomes. 
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EFFICACY AND TOXICITY IN POSTOPERATIVE CONCOMITANT 
TREATMENT WITH RADIOTHERAPY AND DACARBAZINE -FOTE- 
MUSTINE IN NEWLY DIAGNOSED GLIOBLASTOMA MULTIFORME. 

E. Van de werf ~ , R Clement2, J. Menten ~, F. Van Calenbergh 3 
1 - UNIVERSITY HOSPITAL GASTHUISBERG, Radiation Ontology, Leuven, Belgium, 
2 - UNIVERSITY HOSPITAL GASTHUISBERG, Medical Ontology, Leuven, Belgium, 
3 - UNIVERSITY HOSPITAL GASTHUISBERG, Neurosurgery, Leuven, Belgium 

Purpose/Objectif: Efficacy and toxicity of chemoradiotherapy (CRT) 
with dacarbazine and fotemustine as treatment for glioblastoma 
(GBM) was assessed as alternative in case temozolomide was not 
available or not reimbursed. This rationale is based on a previous 
phase II trial (Fazeny et al., 2003) that showed a comparable out- 
come to the current standard treatment with temozolomide (Stupp 
et al., 2005). 
Materials/Methods: A total of 11 patients with newly diagnosed 
glioblastoma multiforme (GBM) were treated with a combination 
of dacarbazine and fotemustine, concurrent with radiotherapy. The 
median age was 63 year (range 30 - 70 year). Karnofsky perform- 
ance status was 60% or higher. After surgical tumour reduction 
each patient received radiotherapy up to a total dose of 60 Gy (2 
Gy/day, 5 days/week using 3 limited fields with 18 MV photons after 
3-dimentional planning). Chemotherapy consisted of three cycles 
of dacarbazine (200 mg/m 2) and fotemustine (1 O0 mg/m 2) and was 
administered at day 1, day 22 and day 43 of the radiotherapy treat- 
ment. Time to progression (TTP) and 6 month progression free sur- 
vival (PFS-6) as well as toxicity according to the NClC-CTC version 3 

were analysed. 
Results: The levels of extent of surgery are: macroscopic total re- 
section (n = 3), partial resection (n = 4), stereotactic biopsy (n = 3), 
radiological diagnosis without histology (n = 1). Median TTP from 
start of therapy was 23,6 weeks (range 6,7 - 43,1 ). One patient (with 
macroscopic total resection) remains free of progression with a fol- 
low up of 38 weeks. PFS-6 is 40 %. Median overall survival has not 
been reached, with a median follow up of 11 months.The main tox- 
icity was thrombocytopenia. Two patients were excluded for further 
concomitant chemotherapy (after the first and second cycle respec- 
tively) because of prolonged thrombocytopenia NCIC-CTC grade 3 
of whom one patient received chemotherapy for breast cancer in 
the past. No significant pulmonary toxicity was observed. 
Conclusions: Our PFS-6 and TTP results are worse than those 
achieved in the earlier phase II trial and in the EORTC 26981 trial 
(2005). It might be speculated whether an older median age of our 
patients (63 y vs 44 y) and a low percentage of macroscopic total 
resection (only 27 %) might have contributed to these less favour- 
able results. In conclusion, CRT with dacarbazine and fotemustine 
for GBM is feasible but more toxic than CRT with temozolomide. 
However, if temozolomide is not available, this regimen may serve 
as a possible alternative. 
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INDUCTION IRINOTECAN/GEMCITABINE FOLLOWED BY TWICE- 
WEEKLY GEMCITABINE AND RADIATION IN LOCALLY ADVANCED 
PANCREATIC CANCER 
G. Boz 1, A. De Paoli 1, R. Innocente ~, C. Rossi z, G.C. Tosolini 3, R Peder- 
zoli 4, R. Talamini s , M.G. Trovo z~ 
I - CENTRO DI RIFERIMENTO ONCOLOGICO, Radiation Oncology, Aviano, Italy 
2 - CENTRO DI RIFERIMENTO ONCOLOGICO, Surgical Ontology, Aviano, Italy 
3 - GENERAL HOSPITAb Surgery, Pordenone, Italy 
4 - UNIVERSITY, Endocrinosurgery, Verona, Italy 
5 - CENTRO DI RIFERIMENTO ONCOLOGICO, Epidemiology, Aviano, Italy 

Purpose/Objectif: Early clinical studies combining Irinotecan 
(CPTll) and Gemcitabine (GEM) have yielded encouraging re- 
suits. GEM administered via a twice-weekly schedule results in an 
enhanced radiation-sensitizing effect. In an attempt to improve 
systemic control of disease and to impact on overall survival, inves- 
tigators at several Centers are currently testing neoadjuvant chemo- 
therapy strategies. This is a phase II study of induction CPT11 and 
GEM followed by twice-weekly GEM and radiotherapy (RT). 
Materials/Methods: 23 patients (pts) with cytological and/or his- 
tological evidence of unresectable pancreatic adenocarcinoma, 
entered the study. Median age was 58 years (39-69) and median 
Karnofsky score 90 (80-100). All patients received two cycles of in- 
duction CPT11 (100 mg/sm) and GEM (1000 mg/sm) on days 1 and 
8 of each 3-week cycle. Three weeks later patients underwent RT 
at daily doses of 180 cGy, to a total dose of 54 Gy combined with 
bi-weekly GEM on Tuesday and Friday at a daily dose of 40 mg/sm. 
Dose reduction or delay was required with toxicity of grade II. 
Results: All patients completed the neoadjuvant chemotherapy (CT) 
- RT treatment as scheduled whereas the scheduled concurrent RT- 
GEM treatment was completed by 2 pts only; the median number of 
GEM cycles was 8 (3-12). Median follow-up time was 8 months and 
median survival time 14 months. Radiological confirmed response 
was: PR in 10 pts and NC in 1 O, 3 pts had progression of disease dur- 
ing treatment. 16 pts had a subjective PR. Haematological toxicity of 
grade III was observed in 1 pt and grade II in11 pts. Gastrointestinal 
toxicity was grade III in 1 pt and grade II in5 pts. 
Conclusions: Induction CPT11/Gem followed by twice weekly Gem 
and RT is feasible in pts with locally advanced pancreatic cancer, but 
with modest activity on local control and overall survival. Based on 
this experience, we would recommend to further explore induction 
CT by using other treatment schemes including novel agents. 
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PHASE I STUDY OF WEEKLY TOPOTECAN IN COMBINATION WITH 
CONCOMITANT EXTERNAL CRANIAL RADIOTHERAPY FOR PA- 
TIENTS WITH GLIOBLASTOMA MULTIFORME OF THE BRAIN 
H. Varveris ~, V. Kouloulias 2, M. Mazonakis 3, F. Lyraraki ~, E. Petinelli ~, 
S. Kachris T, A. Varveris 1, M. Xenaki ~, A. Fasoulaki 1, L. Kokoves 3, A. 
Tzedakis 3 , J. Stratakis 3 , A. Giannopoulos 4, A. Vakis 4, G. Zournatzidis 4 
I - UNIVERSITY HOSPITAL OF IRAKLION, Radiotherapy, Iraklion, Greece 
2 - MEDICAL SCHOOL OF ATHENS, Radiotherapy, Athens, Greece 
3 - UNIVERSITY HOSPITAL OF IP~KUON, Medical Physics, Iraklion, Greece 
4 - UNIVERSITY HOSPITAL OF IRAKLION, Neurosurgery, Iraklion, Greece 

Purpose/Objectif: A phase I study was performed to evaluate the 
dose limiting toxicity (DLT) and the maximum tolerated dose (MTD) 
of Topotecan (Hycamptin; GlaxoSmithkline) that could be safery ad- 
ministered concurrently with conventional external cranial irradia- 
tion for patients with Glioblastoma Multiforme (GM). A secondary 
objective was to determine the acute and delayed toxicities of the 
concurrent chemotheradiation (CCRT) treatment. 
Materials/Methods: 36 patients with histological confirmed and 
previously untreated GM of the brain were enrolled. After surgery or 
stereotactic biopsy, patients received conventional external cranial 
RT (59.4 Gy/33 Fractions in 6.6 weeks). Two cycles ofTopotecan (T) 
were administered at days 1 and 4 of each week. Each cycles con- 
sisted of 30 minute i.v. infusion before RT. The (T) dose was esca- 
lated in 3-dose increments from 2.0 to 2.5 and 3.0 mg/m 2 divided in 
a twice a week schedule, in different patient groups. All the patients 
were evaluated, of whom 25 (70 %) were > 50 years, 24 (67 %) were 
men, and 28 (78 %) had an ECOG PS of 0-2. Nine (25 %) had under- 
gone biopsies, 18 (50 %) partial resections, and 9 (25 %) gross total 
resections. 
Results: Three dose levels of (T) were tested. 10 patients accrued 
to level 1 (T-dose: 2 mg/m 2, divided in 2 days per week). No grade 4 
toxicities were seen. Grade 2/3 hematologic toxicity was observed in 
4 patients. From 11 patients included at level 2 (T-dose: 2.5 mg/m2), 
3 presented with grade 3 neutropenia and 2 with grade 3 thrombo- 
cytopenia; One patient experienced an episode of severe (grade 3) 
asthenia and another one presented with pulmonary thromboem- 
bolism respectively. From 15 patients accrued to level 3 (T-dose 3 
rag/m2), 6 had episodes of grade 4 neutropenia (2/6 febrile neu- 
tropenia) and 2 patients developed grade 3/4 thrombocytopenia. 
Chemotherapy was interrupted in one while two patients were 
transferred onto the level 1 and 2 of (T), respectively No other seri- 
ous early non-hematologic or late toxicities were seen in 21 months 
median follow up time. All the patients had post radiation adjuvant 
chemotherapy with the PCV regimen until deterioration and then 
continued to Temozolomide as second - line treatment. 
Conclusions: The MTD of (T) given concurrently to RT was deter- 
mined at the 2.5 mg/m2/week dose level. The above CCRT schema is 
a well-tolerated regimen, easy to administer in ambulatory patients 
and with acceptable early and late toxicities. A phase II trial is on- 
going, to find the response rates, the local failures and the median 
survival of the above patients. 
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RADIOCHEMOTHERAPY FOR STAGE III PANCREATIC CANCER 
Y. AI-Farhat ~, R Kovacs ~, A. Gulyban ~, R. Farkas ~, G. Liposits ~, A. Bo- 
ron kai I, D. Kelemen2, O. Esik I, 
I - MEDICAL SCHOOL, PECS, Department of Oncotherapy, Pets, Hungary 
2 - MEDICAL SCHOOL, PECS, Department of Surgery, Pecs, Hungary 

Purpose/Objectif: To investigate the survival improvement in lo- 
cally/regionally advanced, unresectable pancreatic cancer, time to 
progression (TTP), overall survival (OS) and adverse events (AEs) in 
stage III, unresectable pancreatic cancer were evaluated using initial 

chemotherapy (CT), concurrent radiochemotherapy (RCT) and then 
subsequent CT. 
Materials/Methods: Nineteen consecutive pts (9 males) with a me- 
dian age of 65 ys (range: 42-79) were treated forT4 N0-1 M0 pancre- 
atic adenocc between July 2003 and March 2006. The median initial 
CA 19-9 level was 407 U/ml (range: 4-8854).The treatment consisted 
of 13 cycles of gemcitabine (1000 mg/m2/week), 5-fluorouracil (5- 
FU, 500 mg/m2/week) and folinic acid (FA, 30 mg/m2/week) therapy, 
with a 2-week intermission after the 7 th week. Following the comple- 
tion of the initial CT, concurrent RCT was performed with a 4-week 
intermission applying SO0 mg/m 2 5-FU continuous infusion and 30 
mg/m 2 FA bolus on days 1-5 of weeks 1 and S of radiotherapy. The 
planning target volume (PTV) encompassed the macroscopic tumor 
with a 15 mm safety zone. The plans of 18 MV energy were carried 
out with a 1.8 Gy daily dose using a linear accelerator (Precise Treat- 
ment Machine, Elekta, Crawley, UK).The mean 745 cm 3 (range: 390- 
926) PTV was irradiated with a mean total dose of 43.7 Gy (range: 
37.8-46.8). With a 4-week intermission following RCT, pts received 
a subsequent, 6-week long CT with the same agents and dose as 
initially. AEs were recorded using the CTCAE v3.0, and l-rP and OS 
were calculated by the Kaplan-Meier method. 
Results: 19 pts received initial CT with a median 13 (range: 2-19) 
cycles, 4 of them with gemcitabine-only due to the cardiac contrain- 
dication of 5-FU. Thirteen pts received RCT with a median 2 cycles 
(range 1-2) of 5-FU, and 8 pts had subsequent CT with a median 6 
(range: 2-9) cycles. The cause of the cessation of therapy was disease 
progression (12 pts) or grade 3 toxicity (1 pt for thrombocytopenia 
and another for diarrhoea). Five pts completed the whole, 34-week 
long therapy, 2 of them are currently survivors. The median TTP was 
6.5 months (95% confidence interval [CI]= 5.2, 12.1), the median 
OS 10.4 months (95% CI = 7.3, 13.2), and the 1-year TTP was 31% 
and the OS 41%. No grade 4 acute AEs developed, but grade 3 were 
observed (3 neutropenia, 1 thrombocytopenia, 1 diarrhoea, 4 vomi- 
tus). 
Conclusions: sequential gemcitabine-based CT and S-FU-based 
concurrent RCT in stage III, unresectable pancreatic cancer is an ef- 
ficient treatment with acceptable toxicity. It seems that responding 
pts has to retain on CT till progression or serious AEs to ensure sur- 
vival prolongation. Our median OS rate is close to that (12.8 months, 
95% C1=8.2, 18.9) of Schneider et al. with comparable treatment 
method (Int J Radiat Oncol Biol Phys, 2005,63:1325-1330) 
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RADIOTHERAPY WITH CONCOMITANT WEEKLY GEMCITABINE FOR 
UNRESECTABLE PANCREATIC CANCER 
A.K. Kawaguchi ~, N. Uchida~, N.Yamamoto~,M. Notani1,M.Yokokawa I, 
K. Kamiyamal, S. Yano2, H. Kitagaki ~, 
I - SHIMANE UNIVERSITY FACULTY OF MEDICINEr Radiology, Izumo, Japan 
2 - SHIMANE UNIVERSITY FACULTY OF MEDICINE, Surgery, Izumo, Japan 

Purpose/Objectif: To evaluate the feasibility and efficacy of radio- 
therapy concomitant with weekly Gemcitabine for unresectable 
pancreatic cancer. 
Materials/Methods: We reviewed 23 patients (male 10, female 13, 
ages 45 to 77, median 66 years-old) with pancreatic cancer who re- 
ceived chemoradiotherapy from April 2001 to November 2005. Most 
of patients were unsuitable for surgery because of recurrences, me- 
tastases to liver or lung, and peritoneal disseminations. One patient 
of stage #UA was unsuitable for surgery because of cardiac failure. 
Their clinical stages according to UICC TNM classification (Ath Ed.) 
were Stage ~UA: 1, ~V: 8, ~W: 11, and local recurrence after surgical 
resection : 3. 
Patients received radiotherapy (median total dose 50.0 Gy in 25 frac- 
tions) from a linear accelerator by four portal or rotation method. 
GTV was defined to cover the primary tumor and regional involved 
lymph nodes, and mean radiation field was 56 cm 2. Weekly intrave- 
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nous administration of Gemcitabine was carried out during the ir- 
radiation period (200mg/body each week, mean total dose 400 mg/ 
body). Five patients received selective arterial infusion chemother- 
apy of Gemcitabine through arterial port implanted transcutane- 
ously (mean total dose 800 mg/body, 4 times). If patients condition 
was permitted, adjuvant chemotherapies consisted of Gemcitabine 
or platinum agent were also done. CTCAE vet.3.0 and RTOG / EORTC 
criteria were used to evaluate toxicity. Initial local response was eval- 
uated by tumor size reduction on CT images according to RECIST. 
Kaplan-Meier analysis was used to calculate cumulative local control 
(LC) and overall survival (OS). 
Results: Median follow-up time was 8 months (2 - 24 months). The 
local tumor response was PR: 4 (17%), SD: 18 (83%), PD: 0, except 
for one patient who did not undergo the follow up CT examination. 
Grade 3 early adverse effects were noted as follows; white blood cell 
in 10 (42%) and platelet in 2 (8%). Three patients had break longer 
than 8 days during radiation treatment course because of acute ad- 
verse effect.There was no termination of radiation treatment course. 
Grade 3 late gastrointestinal tract toxicity (small bowel obstruction) 
was noted in only one case (4%). No other severe late adverse ef- 
fect was noted, and no treatment-related death was occurred. The 
median local control and overall survival time was 7 months and 8.6 
months, respectively. 
Conclusions: Radiotherapy with concomitant weekly Gemcitabine 
seems to be feasible and effective treatment for patients with ad- 
vanced pancreatic cancer. Additional clinical studies are required to 
confirm the therapeutic efficacy. 
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REGULATION OF RADIATION INDUCED COX-2 EXPRESSION IN HU- 
MAN PROSTATE CARCINOMA CELLS IN VITRO 

R Ohneseit% G. Krebiehl ~, H.R Rodemann% 
1 - DIVISION OF RADIORIOLOGY AND MOLECULAR ENVIRONMENTAL RESEARCH, Depart- 
ment of Radiation Ontology, T~Jbingen, Germany 

Purpose/Objectif: In earlier investigations celecoxib treatment led 
to a significant growth inhibition as well as reduction of radiation 
induced prostaglandin E 2 production in human prostate carcinoma 
cell lines. However, no radiosensitizing effects could be observed 
in response to celecoxib treatment. We investigated potentially in- 
volved signal transduction pathways in the regulation of COX-2 ex- 
pression with and without exposure to ionizing radiation. 
Materials/Methods: Radiosensitivity and PGE 2 production was 
investigated in human prostate carcinoma cell line PC-3 with and 
without celecoxib pre-treatment, using colony forming assays and 
PGE 2 ELISA. Expression of COX-2 protein as well as proteins involved 
in the PI3 kinase pathway were analysed by Western Immunoblot- 
ting using selective inhibitors (LY 294002; celecoxib). 
Results:Increased COX-2 protein expression could be observed fol- 
lowing ionizing radiation with 2 to 15 Gy as well as after celecoxib 
treatment. Concerning the functional aspect of radiation induced 
COX-2 expression, a celecoxib dependent decrease of PGE 2 produc- 
tion following radiation with doses of at least 4 Gy was apparent. 
Radiation induced COX-2 expression in prostate carcinoma cells PC- 
3 seems to be regulated via an EGFR mediated PI3K signal cascade 
since treatment with EGF alone also induced COX-2 expression, and 
moreover, selective inhibition of PI3K completely abolished IR in- 
duced COX-2 expression. 
Conclusions: IR induced increase of COX-2 protein expression and 
activity in prostate carcinoma cells seems to be regulated by the 
PI3K pathway, probably mediated by EGFR. However, the cell lines 
investigated did not show radiosensitization after inhibition of COX- 
2 activity and suppression ~f F~GE2 prod~lctiOln bY celecoxib treat- 
ment. 
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THE EFFICACY OF CONCURRENT RADIOCHEMOTHERAPY IN WO- 
MEN WITH ADVANCED CERVICAL CANCER 
A. Roszak% E. Cikowska-Woznia k 1, H. Wlodarczyk 1, 
I - GREATPOLAND CANCER CENTRE, Gynaecological Radiotherapy and Ontol- 
ogy, Poznan, Poland 

Purpose/Objectif: Meta-analysis of 19 randomized controlled trials 
of chemoradiation for cervical cancer show that concurrent treat- 
ment improves treatment results. Concomitant modality is benefi- 
cial in Ib with poor prognostic factors and liB cervical cancer group, 
the improvement in women with advanced cervical cancer is less 
significant. There were differences among analyzed clinical trials: 
several type of systemic therapy, brachytherapy methods and radio- 
therapy doses and fractionation were used. The number of women 
with advanced cervical cancer was not high. 
The aim of this study is evaluation of efficacy of treatment of women 
with advanced squamous cell cervical cancer treated equal concom- 
itant radiochemotherapy. 
Materials/Methods: 130 women with IIIB FIGO stage, treated with 
radiochemotherapy in our Centre between 1999-2002, were ana- 
lyzed. The minimal follow up was 48 months. Cisplatin 40 mg/m 2 
(mean 5,3+1,1 courses) was given weekly. All patients received 
teletherapy (9 or 15 MV), delivered with 4 fields, 2 Gy per fraction 
and LDR brachytherapy in 2 applications. The radiotherapy median 
doses were as follows: 80,7 (+0,8)Gy to the point A, 62,6 (+0,6) Gy to 
the point B and the median treatment time was 53,7 days. 
Results: Seventy (53,8%) of treated women remained alive: 57 
(43,8%) was disease free survival, 13 (10%) patients live with disease. 
Because of cancer died 46 (35,4%) persons, of other reasons 4 (3,1%). 
10 patients were lost to follow up, however the latest controls have 
not shown active cancer processing. The overall survival was pre- 
sented on the Kaplan Meier survival curve. 
Conclusions: Concomitant radiochemotherapy is an effective treat- 
ment modality in women with IIIB FIGO stage cervical cancer. Ad- 
ditional chemotherapy concurrent to radiotherapy did not modify 
radiotherapy doses and treatment time. 
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A COMPARISON OF GENOTOXlCITY OFTHE LOW DOSES VS. STAN- 
DARD DOSE OF RADIOTHERAPY WITH OR WITHOUT CIS-DIAMMIN 
EDICHLOROPLATINUM(II) (CIS-DDP) IN HUMAN LYMPHOCYTES 
R Milecki% M. Kostrzewska-Poczekaj2,T. Karpinski z, K. Szyfter 2 
1 - WIELKOPOLSKIE CANCER CENTRE, Radiotherapy, Poznan, Poland 
2 - INSTITUTE OF HUMAN GENETIC, POLISH ACADEMY OF SCIENCES, Mutagenesis, 
Poznan, Poland 

Purpose/Objectif: The aim of the study was to estimate the gen- 
otoxicity and repair efficiency of low doses (LD) vs. standard dose 
irradiation (SD) with or without cis-Diamminedichloroplatinum(ll) 
(cis-DDP) in human peripherial blood lymphocytes. 
Materials/Methods: Human peripheral blood lymphocytes (PBL) 
were obtained from 19 healthy, range from 25 to 40 years, non- 
smoking volunteers.The cells were separated by the standard meth- 
od (centrifugation over Gradisol L at 1200 rpm for 15 min) and were 
suspended in the RPMI 1640 medium without L-glutamine. Ana- 
lysed cells were exposed to LD of radiation alone as a single agent 
(0 Gy as negative control and 0.1 Gy, 0.25 Gy, 0.5 Gy, and SD of 2 
Gy which was used as a positive control) or combined in the same 
fashion with cis-DDP in concentration of 30 mM which was applied 
60 minutes before irradiation. Single-cell gel electrophoresis assay 
(comet assay) was applied to estimate DNA degradation from lym- 
phocyte for analysed probes. 
Strand breaks were measured as total comet length (increase in DNA 
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migration). Median values were calculated for 100 comets per slide. 
An influence of DNA repair at 37°C was analysed within the range of 
5 -180 minutes. The data were collected and than analysed with the 
ANOVA test (-Kramer Multiple Comparison Test) and unpaired t test. 
Results were considered significant when reached p<0.05. 
Results: The results of the study demonstrated linear relationship 
between DNA cell damage and irradiation dose both in irradiation 
alone and irradiation combined with cis-DDR The exposed cells 
were capable to perform repair single and double DNA breaks after 
5, 30, 90, and 180 minutes of incubation. However, only after 180 
minutes in the LD level arm and in the standard arm the effective 
repair was observed for all probes. Although even after that the re- 
pair level in the range of low doses were lower than for the standard 
dose irradiation alone. The similar results were obtained for probes 
which were irradiated concurrently with cis-DDR 
Conclusions: Our study indicated a relatively higher level of genoto- 
xicity due to lower level of repair for low dose range irradiation both 
for irradiation alone and irradiation combined with cis-DDR 
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CORRELATION BETWEEN TUMOUR CELL RADIOSENSITIVlTY AS- 
SESSED BY COMET ASSAY AND RADIOTHERAPY OUTCOME IN CER- 
VICAL CANCER PATIENTS 
13. Biesagal, A. Adamczyk~, M. Klimek 2 
1 - CENTRE OF ONCOLOGYr Department of Applied Radiobiology, Krakow, 
Poland 
2 - CENTRE OF ONCOLOGY, Department of Gynaecological Ontology, Kra- 
kow, Poland 

Purpose/Objectif: The aim of this study was to assess tumour radio- 
sensitivity in squamous cell carcinoma (SCC) of the cervix by alkaline 
comet assay. The extent of endogenous (without irradiation), initial 
(measured immediately after irradiation) and residual (assessed 
after radiation dose of 2 Gy and 60 minutes of repair) DNA dam- 
age was studied. Correlations between the values of endogenous, 
initial and residual DNA damage and in viva tumour response were 
investigated. Also overall patients" survival and grade of normal tis- 
sue reaction in cervical cancer patients after radiotherapy (Rr) were 
studied. 
Materials/Methods: Tumour biopsy was obtained from 42 patients 
with SCC of the cervix. Four patients had FIGO stage IB, 10 IIA, 15 liB 
and 13 stage IIIB. Median patients" age was 56 years (ranged from 
34 to 78). 
Results: Individual differences between tumours in the value of en- 
dogenous, initial and residual DNA damage were found. Linear rela- 
tionship between the initial DNA damage and radiation doses was 
observed. Therefore, we decided to use coefficient "a" (the slope of 
dose-response curve) as a parameter oftumour cell radiosensitivity. 
The percentage of residual DNA damage was used as a second radi- 
osensitivity parameter. In younger patients subgroup (<= 50 years) 
patients having steeper dose response curves (coefficient a > 13.5) 
had tendency to survive longer (p = 0.084). 
None of radiosensitivity parameters correlated with turnout re- 
sponse after RT. Also there was no relationship between radiosen- 
sitivity parameters and grade of acute normal tissue reaction. How- 
ever, higher percentage of residual DNA damage was observed for 
patients with late tissue reaction (>GO) then for those not heaving 
late effects (GO) (p = 0.017). 
Conclusions:These preliminary results suggest that alkaline version 
of comet assay might be useful to assess tumour radiosensitivity in 
clinical practise, although larger studies are needed to show predic- 
tive significance of this test. 
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DAILY'IN-VIVa'VERIFICATION OF DYNAMICALLY DELIVERED IMRT 
FLUENCE PROFILES 
M. Dirkx ~, M. van Zijtveld ~, R. Vermoen ~, B. Heijmen I 
I - ERASMUS MC-DANIEL DEN HOED CANCER CENTER, Radiation Oncology, Rot- 
terdam, The Netherlands 

Purpose/Objectif: As part of a comprehensive system for individu- 
alised dosimetric quality control and quality improvement in IMRT, 
portal dose images (PDIs) are routinely acquired in our clinic during 
patient treatment to verify the accuracy of delivered fluence pro- 
files. For this purpose the Split IMRT Field Technique (SIFT) is used 
(IJROBP 60: 981-993). Each IMRT beam is split into a 6 MU static field 
and a residual modulated field delivered with dynamic multileaf 
collimation. The PDI ratio image for the beam is then calculated by 
dividing the PDI for the modulated field bythe PDI of the static field. 
Deviations in portal dose ratios are proportional to deviations in the 
delivered fluence profile, and can be used for verification within a 
1% accuracy, even if large changes in patient geometry with respect 
to the planning CT exist. In this study, the SIFT technique is used 
to investigate day-to-day variations in the delivery of IMRT profiles. 
Methods to automatically detect significant deviations in fluence 
delivery are developed and tested. 
Materials/Methods: PDI ratio images, acquired on a daily basis for 
each beam direction, are analysed for a group of 50 head and neck 
cancer patients. In total nearly 5000 images are evaluated. For each 
pixel of a 2-dimensional IMRT profile, the standard deviation de- 
scribing the day-to-day variation in the measured portal dose ratio 
over all treatment fractions is calculated. Distributions of standard 
deviations are analysed as a function of the dose level and the dose 
gradient in the pixels. In addition, for each treatment field, the mean 
reproducibility of the delivered fluence profile is derived. Day-to- 
day variations in portal dose ratios are also quantified by compari- 
son with the PDI ratio reference image. 
Results: The mean reproducibility of the delivered IMRT profiles 
ranges from 0.7 up to 1.8%. Below the frequency distribution of ob- 
served standard deviations for all pixels is shown. On average the 
variation in fluence delivery is 1.2%, while for 92% of the pixels the 
reproducibility is within 2%. Subanalysis to show the impact of the 
dose level and the dose gradient will be presented. On a few days, 
deviations in the measured PDI ratio up to 10% were observed, 
which were related to malfunctioning of one of the leaves. Due to 
our daily analyses, these errors could be detected and solved before 
delivering the subsequent treatment fractions. For automatic analy- 
sis of day-to-day variations in delivered IMRT profiles, quantification 
of the magnitude and spatial extent of observed dose differences 
per individual leaf pair turned out to be a sensible choice. 

3O 

0 1 2 3 4 
s t a n d a r d  d e v i a U o n  (o/o) 



- $306 - 

Posters 

753 poster 

EVALUATION OF RADIOTHERAPY QUALITY - ANALYSIS OF SET UP 
ERRORS 
G. Wozniak% L. Miszczyk ~ 
I - CENTRE OF ONCOLOGY MSC M, L BRANCH G!-IWlCE, Radiotherapy Depart- 
ment, Gliwice, Poland 

Purpose/Objectif: An evaluation of the impact of CTV location, im- 
mobilization area, field parameters and in vivo dosimetry for geo- 
metric set up errors using Portal Vision Images. 
Materials/Methods: Geometric set up errors for 2703 fields of 1062 
patiens were analyzed. The mesurements of transversal (X) and 
longitudinal (Y) axis shifts on portal verifications images were per- 
formed. All cases were divided into 8 groups according to locations 
of CTV and into 6 groups according to type of thermoplastic cast 
immobilization. Due to statistical analysis all measurements were 
separated into three classes according to the values of the shift (ac- 
cepatable, requiring observation and unacceptable). Additionally 
head and neck cancer patients were divided into two subgroups: 
one group had izocentric point above the angle of mandible and 
the second one below it. Pelvic cancer patients were also divided 
into two subgroups; in one group patients were treated in supine 
and in second in prone position. From all thoracic cases a tangen- 
tial fields used for breast cancer treatment (without termoplastic 
mask immobilization) were separated. 2133 in vivo measurements 
of entrance doses using semiconductor detectors were performed. 
Comparisons were done using non-parametric tests. Correlation 
and dependences between the parameters was performed using 
Spearman analysis and linear or logistic regression. 
Results: The mean X shift for all locations was 1,66 mm (SD +2,73), 
the mean Y shift was 3,17 mm (SD +4,78).The smallest X and Y shifts 
were obserwed in brain and head and neck regions (0,86, 1,28 mm 
in X and 0,99 and 1,61 mm in Y axis respectively). The largest shifts 
were observed in abdomen and pelvic regions (2,07, 2,08 mm in X 
and 4,09 and 5,85 mm in Y axis respectively). Also the percentage 
of unacceptable errors was higher for abdomen and pelvis than in 
brain and head and neck irradiation regions. KruskaI-Wallis tests re- 
vealed significant difference between mean X and Y shift according 
to CTV location and an immobilization area. There were no differ- 
ences between two subgroups of head and neck cancer patients 
and thoracic cases. A Mann-Withney test showed that X and Y shifts 
of pelvic cancer patients treated in a prone position are larger than 
in a supine one (p=0,008 i p=0,01). The Spearman test and regres- 
sion analysis showed statistically significant correlation (p=0,00, 
R=0,39; [3=0,26, p=0,00), between X and Y shift. The field size also 
correlated positivelly with X and Y shifts. There were no correlations 
between X and Y shifts and DIV results. 
Conclusions: The obtained results allow to form conclusion that 
Portal Vision Image system is very useful and important method of 
geographic errors assesment during irradiation. Immobilization of 
thorax, abdomen and pelvic cancer patients is insufficient and re- 
quires frequent checks or changing set up system. Due to lack of 
correletion between dosimetric and geometric uncertainties, it is 
impossible to predict one according to second and both of them 
should be systematically and independently measured. 

754 poster 

EVALUATION OF SET-UP ERRORS USING ELECTRONIC PORTAL 
IMAGING IN HEAD AND NECK CARCINOMA 
6. Ataman 1, E. Demirtas Bayman 1, F. Akman% M. Kinay ~ 
I - DOKUZ EYLUL UNIVERSITY, Radiation Oncology, Izmir, Turkey 

Purpose/Objectif: To evaluate the set-up errors using Electronic 
Portal Imaging Device (EPID) to form a basis for the 3DCRT (Three 
dimensional conformal radiotherapy) protocol of the head and neck 

carcinoma to be used in Dokuz Eyl01 University School of Medicine 
Radiation Oncology Department. 
Materials/Methods: Ten consecutive head and neck cancer pa- 
tients to be treated using 3DCRT with orthogonal fields between 
July 2004-September 2005 were included in this study. For each 
patient a total of 7 EPID in 5 weeks were planned to be evaluated 
by two independent observers. Reference Digitally Reconstructed 
Radiography (DRR) images were compared and the differences be- 
tween the EPID and the DRR using bony landmarks were measured 
in cranio-caudal (CC), anterior-posterior (AP) and medio-lateral (ML) 
directions. The random (~) and the systematic (&sum;) components 
of the errors were calculated using margin formula (2.5 x ~- + 0.7 x 
proposed by Van Herk to find out the planning target volume (PTV) 
margin. 
Results: A total of 93 EPID with 186 measurements were evaluated. 
Out of total 186 measurements 93 (50%) was CC, 78 (42%) was AP 
and 15 (8%) was ML measurements. In 28 (15%) measurements the 
difference between the two observers was more than 3 mm. Ran- 
dom errors (Y_.) were AP: 2,6 mm, CC: 2,9 mm, ML: 1 mm. Systematic 
errors (&sum;} were AP: 3,9 mm, CC: 1,8 ram, and ML: 1,9 mm.The 
PTV margins calculated were AP : 11,7 ram, CC: 6,6 mm and ML: 5,8 
mm. 
Conclusions: The 3DCRT protocol for head and neck cancer was 
amended using these PTV margins accordingly. 
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EXAMINATION OF THE THREE SET-UP VERIFICATION METHODS 
USING DISCRIMINATION ANALYSIS FOR OBSERVER DEPENDENT 
EVALUATION PROCESS IN THE PROSTATE CANCER 
A. Joddal,T. Piotrowski ~, A. Skroba la% L, Szczurek% K. Adamska% E. Lic- 
znerska%J. Lipinska ~ 
1 - GREAT POLAND CANCER CENTER, Department of Medical Physics, Poznan, 
Poland 

Purpose/Objectif: Set-up verification is one of the most important 
parts of quality assurance performed during radiotherapy proc- 
ess. Many studies have shown that obtained disagreements could 
be caused by systematic and random errors, if there is a possibility 
of using several verification methods it has to be chosen that one 
which decreasing the errors caused by an observer. The purpose of 
this study was to evaluate three verification methods and their ran- 
dom and systematic errors. 
Materials/Methods: Ten patients with prostate cancer were chosen 
for the analysis. The evaluation of disagreement was made using 
three methods: 1/line based - manual - in which the lines corre- 
sponding to bone structures are marked on the EPID and DRR pic- 
tures, then the pictures are manually fixed, 2/points based - two 
semi-automatic methods - in which the corresponding points are 
marked on the pictures (10 for second and 6 points for third meth- 
od) and then the pictures are automatic fused by computer. 
Seven observers evaluated images displacement. Displacements in 
the sagittal and frontal planes (deviations in direction of L-R, C-C, 
A-P and rotation) were assessed. Each patient was evaluated by us- 
ing all three verification method. The evaluation was repeated after 
one week. The results for each observer were analyzed by calculat- 
ing means of deviations and their systematic and random errors 
depended on each of the method. This parameters allowed to com- 
pare this three methods using the discrimination analysis. 
Results: For random errors, no significant differences between their 
means calculated for all three verification methods were observed 
(p>0.05). The analysis revealed significant differences between 
the variance of the calculated means for each verification meth- 
ods (p<0.001). The highest variance was obtained for the 6 points 
based, the lowest - for the line based method. For example, in the 
frontal plane, in direction of L-R, the random error was 1/Line-based 
0.12+0.04 [cm], 2/10 points-based 0.11 +0.08 [cm], 3/6 points-based 
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0.20+0.14. 0.12 [cm], respectively. For systematic errors, significant 
differences between their means calculated for all three verification 
methods were observed (p<O.001).The highest systematic error was 
obtained with 6 point based, the lowest - with line based method. 
The results indicated significant difference between the variance 
calculated for the line based and 10 points based versus 6 points 
based methods (p<0.001). For example, in the frontal plane, in direc- 
tion of L-R, the systematic error was : I/Line-based 0.12+0.03 [cm], 
2110 points-based 0.19+0.04 [cm], 3/6 points-based 0.23+0.08 [cm], 
respectively. 
Conclusions:The line-based method produced the lowest system- 
atic and random errors, and therefore lead to highest accuracy. 

756 poster 

FIDUCIAL MARKERS FOR HEAD-AND-NECK RADIOTHERAPY 
A. de Leeuw ~, A. Kotte ~, C. Raaijmakers 1 , H. Dehnad ~, 
1 - UNNERSITY MEDICAL CENTER UTRECHTr Radiotherapy, Utrecht, The Neth- 
erlands 

Purpose/Objectif: The purpose of this work is to investigate wheth- 
er fiducial gold markers implanted under local anaesthesia in the 
pharyngeal wall can be used for daily position verification using 
EPID images of the small IMRT treatment fields. 
Materials/Methods: For 8 patients, two fiducial markers were placed 
before treatment in the pharyngeal wall at positions representative 
for the tumour position (not in tumour). For some patients addi- 
tional markers were placed in the lower neck. CT scans were made 
before treatment, and in the third and sixth week of treatment to 
investigate marker migration. EPID images using large orthogonal 
verification fields were acquired during treatment according to our 
position verification protocol as well as EPID images of the much 
smaller non-orthogonal IMRT treatment fields. Matching of the EPID 
images to the reference DRR was performed for both the verification 
fields and for all treatment fields. This was done using the marker 
positions as well as using the bony structures with the marker in- 
formation removed from the DRR. Markers were manually matched 
using our marker position verification software. Five observers per- 
formed both bone structure matching and marker matching for one 
fraction of each patient. The standard deviation of the resulting dis- 
placements was defined as the interobserver variation. 
Results: The interobserver variation over all patients and directions 
for marker matching amounted to 0.3 (SD 0.3) mm in the verifica- 
tion fields and 0.4 (SD 0.4) mm in the IMRT fields. The interobserver 
variation for matching bony structures was 0.7 (SD 0.4) mm in the 
verification fields and 1.2 (SD 0.9) mm for the IMRT fields. These 
results indicate that especially for the IMRT treatment fields, the 
marker matching is more reproducible than matching bony struc- 
tures because in the small IMRT treatment fields not enough bony 
structures are visible for reliable matching. The average time for the 
matching was 3 miD for the markers and 9 miD for the bony struc- 
tures.For three patients, the average set up errors determined using 
bony structures deviated more than 3 mm from that determined us- 
ing markers.This was clearly due to marker migration. 
Conclusions:The use of fiducial markers in the head-and-neck re- 
gion allows for fast and daily position verification using IMRT treat- 
ment fields. Incorrect placement of the markers with associated 
marker migration can, however, occur leading to systematic incor- 
rect patient positioning. 
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PRE-TREATMENT AND IN VlVO EPID DOSIMETRY FOR HEAD AND 
NECK CANCER 
L. McDermott ~, M. Wendling ~, J. Sonke ~, M. van Herk 1, B. Mijnheer ~ 
1 - NKI-AvL Radiation Oncology, Amsterdam, The Netherlands 

Purpose/Objectif: For head and neck IMRT treatments, we currently 
perform dose verification with an a-Si EPID both prior to and during 
actual patient treatment. The purpose of this study was to compare 
pre-treatment and in vivo verification methods, both before and af- 
ter modification of a parameter in our treatment planning system 
(TPS). 
Materials/Methods: Three IMRT head and neck plans were opti- 
raised with our TPS, Pinnacle v7.4f. Each plan consisted of 6 fields, 
with 5-12 segments per field, using 6 MV photon beams. Plans were 
calculated with the original beam-fit (a), and then re-calculated fol- 
lowing modification of parameters modeling the off-set of multi-leaf 
collimator (MLC) leaves, producing beam-fit (b). EPID images (Elekta 
iView GT) were acquired for each segment for fields delivered to a 
homogeneous slab phantom (pre-treatment) and for 3 treatment 
fractions (in vivo). Segment images were converted to dose distribu- 
tions, reconstructed at a plane intersecting the isocentre, perpen- 
dicular to the beam axis, using EPID dosimetry software developed 
in-house. The dose image for each field was the sum of the corre- 
sponding segment dose distributions. No corrections were made 
for inhomogeneities within the patient. The y evaluation method 
was used to compare EPID and planned 2D dose images within the 
phantom and in vivo. y criteria were 3% maximum dose difference 
and 3 mm distance to agreement. The average y (Yavg), maximum y 
(Yma×) and percentage of points with y< 1 (Py<~) were used to compare 
results. Cone beam CT (CBCT) scans, acquired prior to treatment, 
were used to assess errors induced by changing anatomy 
Results: For all 18 fields calculated with beam-fit (a), <yavg>a = 0.47, 
<ymax> a = 2.09 and P a = 93%. Small regions of discrepancies (up y<l 
to 13%) were detected at abutting segments in 11/18 pre-treat- 
ment fields. All errors were also located in in vivo measurements. 
Following modification of the MLC off-set table for beam-fit (b), all 
discrepancies were reduced, <yavg> b = 0.30, <Ymax >b = 1.40 and Py<l b 
= 99%. Other discrepancies found with in vivo dosimetry could be 
attributed to inhomogenieties and patient anatomy changes, as de- 
termined from CBCT scans. These included opening of air cavities 
(i.e. re-positioning of the epiglotis), neck positioning and change in 
turnout and/or neck swelling. 
Conclusions: Modification of the MLC off-set was shown to improve 
the dose calculation of all fields measured. In highly modulated 
fields delivered to inhomogeneous treatment sites and changing 
anatomy, the combination of pre-treatment and in vivo EPID dosim- 
etry is able to detect and reduce clinical meaningful deviations. 

758 poster 

PRETREATMENT DOSIMETRIC VERIFICATION OF IMRT PLANS WITH 
A BEAM IMAGING SYSTEM 
L. Bindoni ~, L. Fontan I, L. Mantovani ~, M. PrincivallP, V. Tonetto ~ 
1 - CA'FONCELLO HOSPITAL, ULSS 9, Department of Medical Physics, Treviso, 
Italy 

Purpose/Objectif: Existing methods for IMRT treatment verifica- 
tion are highly labor intensive. The potential exists with some new 
and suitable electronic portal imaging devices (EPID) to reduce 
the measures efforts making two-dimension images of the radia- 
tion fields. The aim of this study is to test the feasibility of using a 
beam imaging system to obtain, from the images, all the positions 
of leaves of the multileaf collimator (MLC) and to measure dose dis- 
tributions of IMRT step-and-shoot treatments. 
Materials/Methods" Our instrument is a beam imaging system (BIS) 
of Scanditronix-Wellh6fer, independent from the accelerator, made 
up ofa terbium-dopped gadolinium oxysulphide scintillator optical- 
ly coupled with a CCD digital camera : the spatial resolution is 0.366 
mm and the area of detection is 30x30 cm 2. The grey level intensi- 
ties of the image may be carefuly converted in relative dose values. 
The dosimetric characteristics of the imaging device were studied 
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for photon beams with energies of 6 and 15 MV from a Simens Linac 
(dose and dose rate linearity, Output Factors...). Square field profiles 
at water-equivalent buildup depths, extracted from BIS maps, have 
been compared with the corresponding scans performed with a di- 
ode detector in water. Disagreement is always shown in the regions 
outside the field penumbra (tails) and also near the field edges, but 
only for field sizes >15xl 5 cm 2, due to the metal/phosphor screen 
higher sensitivity to low energy scattering x-rays. A straightforward 
correction method for the "tails effect" was developed for square 
fields and then generalized to MLC-shaped fields. The verification 
procedure followed the next steps: first, we planned with the in- 
verse planning module of the Plato Sunrise v.2.0 system (TPS) an 
IMRT treatment of a patient; then, the fields and the segments were 
transposed on a cubic water phantom; the recalculated dose dis- 
tribution on an axial plane was compared to the dose distribution 
resulting from imaging with BIS. 
Results: Comparison was realized calculating pixel-by-pixel percen- 
tual dose differences and using the "gamma index" method. Moreo- 
ver, a software routine was written to automatically extract positions 
of the collimator leaves from the images, thus directly testing both 
the MLC positioning and the treatment parameters transfer from 
TPS to the linac. Other homemade software tools were written to 
perform all the elaboration of data and images. 
Conclusions: It is our opinion that IMRT clinical implementation 
needs methods to measure two-dimensional dose distributions 
with high spatial resolution and to compare them with the distri- 
butions calculated from TPS using both geometric and dosimetric 
criteria. We think that the technique we described in this work pro- 
vides a better time-saving mean to verify geometric and dosimetric 
accuracy of treatment delivered in IMRT with the use of a high reso- 
lution beam imaging system. 
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ROUTINE IN VlVO DOSIMETRY USING ELECTRONIC PORTAL IMA- 
GING DEVICES 
S. Nijstenl, B. Mijnheer~,A. Dekker~, Ph. Lambin1,A. Minken ~ 
1 - MAASTRICHT RADIATION ONCOLOGY (MAASTRO), Radiation Oncology, 
GROW, U.H. Maastricht, Maastricht, The Netherlands 

Purpose/Objectif: To analyze the results of routine EPID measure- 
ments for pre-treatment verification and in vivo dosimetry. 
Materials/Methods: Calibrated camera-based EPIDs were used to 
measure the central field dose, which was compared with a dose 
prediction at the EPID level. For in vivo dosimetry, transit dose data 
were calculated using patient transmission and scatter, and com- 
pared with measured values. Furthermore, measured transit dose 
data were back-projected to a dose value at S cm depth in water 
(D s) and directly compared with D s from the treatment planning 
system. Dose differences per treatment session were calculated by 
weighting dose values with the number of monitor units per beam. 
Reported errors were categorized and analyzed for approximately 
37500 images from 2511 patients during a period of 24 months. 

Results: Pre-treatment measurements showed a mean weighted 
dose difference of 0.0+1.7%. Transfer errors were detected and cor- 
rected prior to the first treatment session. A machine output varia- 
tion of about 4% was found between two weekly QC measurements. 
In vivo dosimetry showed mean weighted transit and D s dose dif- 
ferences of-0.7+5.2% and -0.3+5.6%, respectively. Dose differences 
were related to set-up errors, organ motion, erroneous density cor- 
rections and changes in patient anatomy. 
Conclusions: EPIDs can be used routinely to accurately verify treat- 
ment parameter transfer and machine output. By applying in vivo 
dosimetry, more insight can be obtained with respect to the differ- 
ent error sources influencing dose delivery to a patient. 
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SIZE REDUCTION OF THE PROSTATE DURING EXTERNAL BEAM 
RADIOTHERAPY DETECTED WITH RADIOGRAPHIC MARKERS AND 
THE EFFECT ON POSITIONING ACCURACY 
S. Kwal,T. Veninga 1, E. Kouwenhoven 2, R Vos ~ 
1 - BERNARD MERBEETEN INSTITUTF~ Radiotherapy, Tilburg, The Netherlands 
2 - MEDICAL CENTRE HAAGLANDEN, Radiotherapy, The Hague, The Nether- 
lands 
3 - BERNARD MERBEETEN INSTITUTE, Radiotherapy, The Hague, The Nether- 
lands 

Purpose/Objectif: To improve the accuracy of the dose delivery to 
the prostate in external beam radiotherapy treatment (EBRT). 
Materials/Methods: For 14 patients 4 radio-opaque gold markers 
were implanted in the prostate. Seven patients received hormonal 
therapy (HT) starting in the first week of the EBRT ("Concurrent HT" 
patient group), 5 started the HT at least one month before the EBRT 
("Neoadjuvant HT") and 2 patients did not receive HT ("No HT").The 
EBRT was a four-field box technique (35 x 2.0 Gy). The prostate mark- 
ers were imaged daily with an EPID during the AP and left-lateral 
therapeutic fields. The reconstructed 3-D marker positions from the 
EPID images were matched off-line with the 3-D positions obtained 
from the planning CT, allowing translations, rotations, and a single 
scaling factor. Trends were monitored by comparing the average 
marker positions in weeks 1 and 7. All indicated confidence levels/ 
error bars are +1 standard error of the mean. 
Results: The scaling factor reduced during the 7-week EBRT for all 
patient groups (see figure) indicating volume shrinking. The largest 
reduction of 10.1 + 1.2% was observed for the "Conc. HT" patient 
group. This value was comparable with a reduction of the prostate 
diameter of 12.1% + 4.1% observed in another group of patients 
in a period before and 3 months after HT (N=28 patients; volumes 
determined with TRUS prior to treatment with seed implants; data 
not shown). Hence the 10%-reduction can partly be ascribed to the 
concurrent HT. For a typical prostate diameter of 40-50 mm, the 
shrinkage means a displacement of 2-3 mm of the prostate surface. 
In the entire population a statistically significant trend (p<O.05) was 
observed in the SI direction, which was a translation of-2.5 + 0.9 mm 
(shift toward the apex). For the separate groups the values were -4.2 
_+ 0.8 mm ("Conc. HT"), -I .4 + 2.0 mm ("Adjuv. HT") and -0.8 _+ 0.1 mm 
("No HT").The largest trend was seen for the "Cone. HT" group, which 
could be an indication that the shift is related to prostate shrinkage. 
For all patients combined, the systematic (2) and random (o) transla- 
tion errors in the 3 principal directions (LR, AP, Sl) were T = 2.5, 3.9, 
3.0 mm, and T=1.7, 3.0, 2.6 mm. The rotations were )- = 5.3 °, 3.3 °, 
3.4 °, and o = 3.6 °, 0.9 °, 1.2°.The use of off-line and on-line correction 
strategies is discussed. 
Conclusions: The volume change and the trend in the prostate po- 
sition plead for daily position verification and correction. 
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USE OF SKIN MARKERS AND ELECTRONIC PORTAL IMAGINGTO IM- 
PROVE VERIFICATION OF TANGENTIAL BREAST IRRADIATION. 
A. van der Salm ~, J. Strijbos ~, C. Dijcks ~, J. Borger 2, L. Murred, L. Bo- 
ersma 2 
I - MAASTRO CLINIC, Radiation Oncology, Maastricht, Netherlands 
2 - MAASTRO CLINIC - UH MAASTRICHT, Radiation Oncology, Maastricht, 
Netherlands 

Purpose/Objectif: Verification of breast irradiation is one of the 
most challenging problems in radiotherapy due to the differences 
between motion of breast (target volume) and bony tissue. There- 
fore, the aim of this study was to investigate the additional value of 
the use of skin markers in electronic portal imaging (EPI) in breast 
cancer patients treated with tangential fields. 
Materials/Methods: For 45 patients, copper skin markers were 
placed at the cranial, caudal, medial, and lateral border of the pal- 
pable breast tissue (CTV) prior to the plannings CT-scan. These lo- 
cations were marked with ink as a short line, to allow placing gold 
markers with the same geometry as the copper markers, at identi- 
cal places at the linear accelerator for EPI. The copper markers were 
delineated at the CT-scan and visualized on digitally reconstructed 
radiographs (DRR, reference image for EPI). EPIs with the gold mark- 
ers were performed in on average 5.6 fractions, resulting in a total 
number of 504 EPIs. First, the EPIs were analyzed qualitatively, to 
check whether the skin markers (=CTV) were located within the 
radiation portal. Second, the displacement of the EPI with respect 
to the DRR was quantified by matching the EPI to the DRR manu- 
ally 1) by observer 1, only using anatomical landmarks such as lung 
and breast contour ("anatomy match") and 2) by observer 2, using 
the anatomical landmarks with additional help of the skin markers 
("clinical match"). Displacements were recorded in horizontal and 
cranio-caudal direction, and the difference between the anatomy 
match and clinical match was calculated for each EPI. 
Results: In all EPIs, the skin markers were located within the ra- 
diation field, indicating that large set-up errors did not occur. The 
quantitative analysis showed that for both the anatomy match and 
the clinical match, the average value of the displacement on the EPI 
compared with the DRR (m) was < 1.5 mm in horizontal and cranio- 
caudal direction, both for the medio-lateral beams and the latero- 
medial beams, with a systematic error S < 3.5 mm, and a random 
error s < 3.2 mm. In 15 out of the 45 patients, a > 5 mm difference 
was seen in the cranio-caudal direction between the two matches, 
in 30% of the measurements. This difference was explained by the 
lack of specificity of the anatomical landmarks to correctly define 
the cranio-caudal position, suggesting that the skin markers im- 
prove the match especially in cranio -caudal direction. 
Conclusions:The use of skin markers allows quick detection of large 

set-up errors. Furthermore, the additional use of skin markers next 
to anatomical landmarks improved the match of the EPI to the DRR 
in a substantial number of patients, especially in cranio-caudal di- 
rection. The measured systematic and especially random errors are 
smaller than perhaps expected, and comparable to literature data 
for e.g. prostate, allowing a future implementation of an off-line set- 
up correction protocol. 
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VALIDATION OF A NEW FORMALISM FOR IN VlVO DOSIMETRY 
USING TRANSIT DOSE MEASURED WITH EPID 
P. Francois I, L. Berged 
1 - INSTITUT CURIE, Physics, Paris, France 

Purpose/Objectif: The aim of this work was to assess the use of 
an amorphous silicon electronic portal imaging device (EPID) for 
in vivo dosimetry. A new formalism is proposed to determine the 
dose delivered to the patient during treatment.The dose in the pa- 
tient on the central axis of the beam can be estimated from transit 
dose measured on the EPID. This formalism has been tested on a 
water equivalent phantom for different high-energy photon beams 
configurations. Preliminary results on patients treated for prostate 
cancer will be presented. 
Materials/Methods: The formalism will be first described. It has 
then been tested by transit doses measurements using an ionization 
chamber. Subsequently, this detector was replaced by an aSi por- 
tal imager (aSS00, Varian Medical Systems) which is more suitable 
to measure dose during treatment. Integrated dose images were 
acquired with a special mode after a preliminary calibration of the 
detector was done.Measurements in a water equivalent phantom of 
varying thicknesses were performed on different beams with differ- 
ent energies (4, 6, 10 and 20MV). Different configurations of square 
and asymmetric fields have been tested. Complementary measure- 
ments were then performed to check the validity of the method 
for conformal fields, Central axis doses estimated by this formalism 
were compared with dose measured with an ionization chamber. To 
evaluate the feasibility of the method and its applicability in clini- 
cal use, the formalism has been evaluated with patients treated for 
prostate cancer with conformal therapy. 
Results: The results showed that differences between measured 
and estimated doses were within 2% for square fields and less than 
3% for asymmetric fields. For conformal beams, the measurements 
are under way and the results will be presented. 
Conclusions:These preliminary results are encouraging and dem- 
onstrate that the proposed formalism using transit dose measured 
on EPID is suitable for in vivo dosimetry.This method would provide 
a very quick and simple way of dose verification usable in clinics. 
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ANTI-INFLAMMATORY EFFECTS OF LOW-DOSE RADIOTHERAPY IN 
EXPERIMENTAL MODEL OF SYSTEMIC INFLAMMATION IN MICE 
M. Arenas Prat ~, F. Gil 2, V. Hernandez 1, M. Gironella 2, S. Jorcano ~, A. 
Biete 3, J. Piqu~ 2, J. Pan~s 2 
I - HOSPITAL CLfNIC & HOSPITAL UNIVERSITARI SANT JOAN, Radiation Ontology, 
Barcelona & Reus, Spain 
2 - HOSPITAL CLINIC & INST DE INVESTIGAOONS BIOM~DIQUES, Gastroenterology, 
Barcelona, Spain 
3 - HOSPITAL CLINIC, Radiation Oncology, Barcelona, Spain 

Purpose/Objectif: To determine the effects of low-dose radiother- 
apy (LD-RT) on the inflammatory response and to characterize the 
potential mechanisms underlying these effects. 
Materials/Methods: Mice were irradiated with 0.1, 0.3, 0.6 Gy, or 
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sham radiation prior to lipopolysaccharide (LPS) challenge. Leuko- 
cyte-endothelial cell interactions in intestinal venules were assessed 
using intravital microscopy. ICAM-1 expression was determined us- 
ing radiolabeled antibodies 5 hours after irradiation. Production of 
transforming growth factor (TGF)-~ was measured by ELISA and its 
in vivo functional relevance by immunoneutralization. 
Results: Compared with vehicle treated animals, LPS induced a 
marked increase in leukocyte adhesion (0.13+0.59 vs 5.89+1.03, 
p<0.0001 ) in intestinal venules. The number of adherent leukocytes 
was significantly reduced by the 3 doses of LD-RT tested; the highest 
inhibition was observed with 0.3 Gy (0.66+1.96, p<0.0001). LPS-in- 
duced ICAM-1 upregulation was not modified by LD-RT. Circulating 
levels of TGF-~I were significantly increased in response to LD-RT in 
controls and LPS challenged animals. Neutralization of TGF-~I par- 
tially restored LPS-induced adhesion (4.83+1.41, p<0.05). 
Conclusions: LD-RT has a significant anti-inflammatory effect, in- 
hibiting leukocyte recruitment, which is maximum at 0.3 Gy. This 
effect results in part from increased TGF-~I production and is not 
related to modulation of ICAM-1 expression 
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COMBINED EFFECT OF LOVASTATIN AND X-IRRADIATION ON U87 
HUMAN MALIGNANT GLIOMA CELLS IN VITRO AND IN VlVO 
D. Gabrys 1 , A. D6rfler 2, M. Krause 2, M. Baumann 2, 
1 - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTRE AND INSTITUTE OF ON- 
COLOGYr Department of Radiation Ontology, Gliwice, Poland, 2 - MEDI- 
CAL FACULTY CARL GUSTAV CARUS, UNIVERSITY OF TECHNOLOGY, Department of 
Radiation Oncology, Dresden, Germany 

Purpose/Objectif: Statins were shown to have the ability to induce 
growth arrest, apoptosis, and decrease clonogenicity in several 
tumour-derived cell lines. Till now, little is known about its com- 
bination with irradiation. Therefore, the aim of this project was to 
investigate the effects of Iovastatin and Iovastatin combined with 
X-radiation on the cell cycle distribution, apoptosis, and growth of 
U87 cells in vitro and in vivo. 
Materials/Methods: U87, a human malignant glioma cell line was 
used in all experiments. Lovastatin was dissolved in ethanol. Prolif- 
eration was determined by cell counts and cell cycle distribution by 
flow cytometry. To measure reproductive cell death colony forma- 
tion and dilution assays were performed. Western blotting was per- 
formed to detect the expression of p21WAF~/Opl protein. One day after 
transplantation of U87 to the right leg of nude mice, 50 mg/kg/day 
of Iovastatin or carrier (divided in 3 injections per day, 7 x weeks, 
over whole experiment) were applied i.p. Tumours were irradiated 
with single dose 20 Gy. Experimental endpoint was tumour growth 
delay. 
Results: Lovastatin in unirradiated U87 cells leads to an increased 
proportion of cells in the G0/G 1 phase, and decreased in S-phase and 
increased apoptotic cell number. The G2 block induced by irradia- 
tion was modified and abrogated bythe addition of Iovastatin.These 
changes were accompanied by a reduction of cell proliferation and 
number after treatment with Iovastatin alone and in combination 
with 4 Gy. Western blotting analysis showed an increase of the p21 
protein level in Iovastatin treated cells and after combination of Iov- 
astatin and irradiation. CFE was slightly lower after combined treat- 
ment than after IR alone, however this was not significant. In vivo 
Iovastatin had a marginal effect on growth of U87 in NMRI nu/nu 
mice. Combination of single dose with Iovastatin did not prolong 
tumour growth delay. 
Conclusions: 
Lovastatin given alone has antiproliferative (G0/G1) and cytotoxic 
(apoptosis, CFE) effects on U87 cells in vitro. Both effects are dose 
dependent. When combined with 4 Gy IR, neither apoptosis nor CFE 
were significantly changed. In vivo Iovastatin alone or in combina- 
tion with single dose did not change turnout growth delay in U87 
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tumours. Lovastatin was tolerable when given over one month, 
longer application leads to the death of animals. 
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INHIBITORY EFFECT OF TRANILAST ON RADIATION-INDUCED CAR- 
DIAC INJURY IN C57BL/6 MOUSE 
S-M. Chungl,S-K. Mun 1, 
I - COLLEGE OF MEDICINE THE UNIVERSITY OF KOREA, Department of Radiation 
Oncology, Seoul, Korea 

PurposelObjectif: Tranilast is an anti-allergic drug clinically used 
because it inhibits the release of chemical mediators from mast cells 
and of cytokines from macrophages. Tranilast is also shown to cure 
or prevent keloids and hypertrophic scars by inhibiting collagen 
synthesis. Thus, to observe whether tranilast can prevent radiation- 
induced cardiac injury and fibrosis that are caused by radiation-in- 
duced cytokines, we examined the effect of tranilast on the release 
of transforming growth factor-betal(TGF-betal), collagen I and III 
that are induced by ionizing radiation (RT) in C57BL/6 mouse. 
Materials/Methods: The thoraces of C57BL/6 mice were irradiated 
with 20 Gy (dose rate 200 cGy/min). Mice were injected with trani- 
last (100mg/kg) or vehicle intra-peritoneally, once a day, six days a 
week for 18 weeks from 3 days before thoracic irradiation. The car- 
diac tissues from the different groups were analyzed by immunohis- 
tochemical stain, Masson's trichrome stain and hematoxylin-eosin 
(H-E) stain. The protein levels of TGF-betal, collagen I and III were 
correlated with the histopathological alterations. 
Results: In cardiac tissue of irradiated mice, active inflammation, 
collagen deposition and septal thickness were shown. Protein level 
of TGF-betal and collagen I and III were increased. On the contrary, 
in mice treated with tranilast after cardiac irradiation, there was no 
inflammatory reaction, collagen deposition or septal thickness. In 
imrnunohistochemical stain, the level of proteins in mice treated 
with tranilast and radiation was much more reduced than that of 
irradiated mice. Among control, vehicle injected and tranilast inject- 
ed groups, there was no difference of protein levels of TGF-betal, 
collagen I and III. In histopathologic finding, the extent of inflamma- 
tion, collagen deposition and septal thickness were almost same in 
these groups. 
Conclusions: These results suggest that tranilast can prevent the 
radiation-induced cardiac injury and fibrosis by suppressing the re- 
lease of TGF-betal, collagen I and III that are induced by ionizing 
radiation in the cardiac tissue. 
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LIVER REPOPULATION BYTRANSPLANTATION OF DONOR HEPATO- 
CYTES AFTER EXTERNAL BEAM RADIOTHERAPY AS PREPARATIVE 
REGIMEN FOLLOWED BY PARTIAL HEPATECTOMY 
H. Christiansen I , S. KOnig 2, C. Dullin 3, S. Kimrnina 4, P. Krause 2, M. Rave- 
Fr~ink 1, R. Hermann ~, H. Becker 2, C. Hess 1 
1 - UNIVERSITY HOSPITAL GOTrlNGEN, Radiotherapy, GGttingen, Germany 
2 - UNIVERSITY HOSPITAL GO'I-rlNGEN, General Surgery, GGttingen, Germany 
3 - UNIVERSITY HOSPITAL GOTFINGEN, Radiology, G~ttingen, Germany 
4 - UNIVERSITY HOSPITAL GOTFINGEN, Laboratory Animal Science, GGttingen, 
Germany 

Purpose/Objectif: The transplantation of donor hepatocytes is con- 
sidered a promising option to correct chronic liver failure through 
repopulation of the diseased organ. We established a novel selec- 
tive external beam irradiation technique as a preparative regimen 
for hepatocyte transplantation. 
Materials/Methods: Livers of DPPIV (CD26) -deficient rats were 
pre-conditioned with external beam single dose irradiation (25 Gy) 
delivered to 2/3 of the liver. Four days later, a 1/3 partial hepatec- 
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tomy (PH) was performed to resect the untreated liver section and 
15 million wild-type (DPPIV+) hepatocytes were transplanted via the 
spleen into the recipient livers. Radiation effects were determined 
by TUNEL- and f&times;H2AX-staining for apoptosis and DNA-DSB, 
respectively. Donor cell integration and growth was proven over 
a period of 9 month either by immunocytochemistry (CK18, Cx32, 
CYP40) on frozen liver sections or in vivo by detecting CyS.5 marked 
CD26-antibodies using the eXplore Optix System by GE. 
Results: Transplanted hepatocytes integrated rapidly into the ir- 
radiated liver and proliferated as clusters, finally repopulating the 
host liver to approximately >20% hepatocyte mass thereby express- 
ing functional markers to the same extent as host hepatocytes. By 
in vivo imaging, repopulation was also demonstrated as strong 
signals specific for CyS.S in the liver region of the transplanted ani- 
mals could be detected. In contrast, in non-transplantated control 
animals only weak signalling could be measured. Animals showed 
no acute or chronic toxic effects, and induced apoptosis was not 
detected in the irradiated liver. DNA-DSBs, as visualized by g-H2AX- 
foci, were repaired within 24 hours. 
Conclusions: External beam liver irradiation is sufficient to achieve 
partial repopulation of the host liver following hepatocyte trans- 
plantation, under the additional stimulus of 1/3 PH. The method 
described has potentially good prospects for its application in a 
clinically viable form of treatment, although the exact mechanism 
of radiation action remains to be determined. 
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MELATONIN AMELIORATES HEPATIC TOXICITY IN IRRADIATED RAT 
LIVER 
A. Shirazi ~, G. Ghobadi ~, 
I - FACULTY OF MEDICINE, TEHRAN UNIVERSITY OF MEDICAL SCIENCES, Biophysics, 
Tehran, Iran 

Purpose/Objectif: Radiation therapy is a common and important 
tool for cancer treatment but the radiosensitivity of normal tissues 
adjacent to the tumor limits therapeutic gain. Over the years, a 
number of compounds have been tested for their radioprotective 
efficacy. Melatonin(N-acetyl-5-methoxytryptamine), the chief secre- 
tory product of the pineal gland in the brain, has been documented 
as a direct free radical scavenger and an indirect antioxidant. Several 
clinical reports indicate that melatonin administration, either alone 
or in combination with traditional radiotherapy, results in a favora- 
ble efficacy/toxicity ratio during the treatment of human cancers. 
The aim of this study was to investigate the antioxidant role of me- 
latonin against oxidative damage caused by gamma irradiation in 
liver tissue after total body irradiation (TBI). 
Materials/Methods: After performing required dose response ex- 
periments, thirty two adult male rats were equally divided into 4 
groups; group I was injected with (30mg/kg, ip) melatonin, while 
group II received isotonic NaCI solution. Groups I and II were ex- 
posed to 10 Gy whole body ionizing radiation in a single fraction 
sixty minutes later. Group III was injected with (30mg/kg, ip) mela- 
tonin but was not irradiated, the final group was reserved as sham 
treated. Animals were followed for 72-h after irradiation, while mela- 
tonin (30mg/kg, ip) injections were repeated once daily. 
Results: Tissue levels of malondialdehyde (MDA) and glutathione 
(GSH) activity were estimated in live. The results demonstrated that 
Hepatic MDA levels in irradiated rats that were pretreated with me- 
latonin (30mg/kg) were significantly decreased, while GSH activity 
was significantly increased. 
Conclusions: The results suggest that administration of melatonin 
before and after irradiation may prevent liver damage caused by 
gamma irradiation. 
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18-FDG-PET AS A PREDICTOR OF THERAPY RESPONSE TO SINGLE 
DOSE IRRADIATION OF HUMAN SQUAMOUS CELL CARCINOMA 
(HSCC) FADU IN NUDE MICE? 

C. SchEitze ~, R. Bergmann 2, F. Hessel ~, M. Krause ~, M. Baumann ~, B. 
Beuthien-Baumann 3, 
I - MEDICAL FACULTY C.G. CARUS, UNIVERSITY OF TECHNOLOGY DRESDEN, Radiation 
Oncology, Dresden, Germany 
2 - RADIOPHARMACY, FORSCHUNGSZENTRUM ROSSENDORF, Radiopharmaceutical 
Biology, Rossendorf, Germany 
3 - MEDICAL FACULTY C.G. CARUS, UNIVERSITY OF TECHNOLOGY DRESDEN, Nuclear 
Medicine, Dresden, Germany 

Purpose/Objectif: To investigate whether FDG uptake at early time 
points may predict outcome of irradiation in hSCC FaDu. 
Materials/Methods: The hSCC cell line FaDu was transplanted 
subcutaneously into the hind leg of NMRI nude mice. Animals en- 
tered the study at a tumour diameter of 7ram. PET scanning was 
performed on a dedicated animal PET scanner (MicroPET ® P4, CTI 
Molecular Imaging, measured attenuation correction, 8 MBq ~SFDG 
i.v., list mode acquisition for 60 miD, evaluation of acquisition from 
30-60 miD p.i.). After an initial FDG-PET (day 0) the tumours were 
stratified according to the median FDG uptake for irradiation with 
either 25 Gy (TCD20) or 35 Gy (TCD80) single dose. The follow up 
FDG-PET were performed at day 1, 4 and 7 after irradiation. The 
Standard Uptake Value (SUV) and the FDG accumulating volume of 
the tumours was calculated for each PET measurement. Mice were 
observed for 120 days, experimental endpoints were growth delay 
and local control. 
Results: To date 35 of the 80 animals planned for this study are in- 
cluded. After irradiation with 25 or 35 Gy, the FDG accumulating tu- 
mour volume determined on day 0 has decreased at day 7 by 47%. 
Although within the group of turnouts heterogeneous SUVmax val- 
ues are found, for the individual tumour as well as between the two 
dose groups up to now no significant difference between day 0 and 
the follow up scans is observed.The average time to recurrence was 
41 days after 25 Gy and 45 days after 35 Gy.The impact of FDG up- 
take before and after irradiation on time to recurrence will be evalu- 
ated after recruitment of all animals. 
Conclusions: PET offers the possibility of longitudinal evaluation of 
possible predictive factors before, during and after radiation. The 
present study on FDG shows intertumoral heterogeneity of SUVmax 
values but little changes of the values early after irradiation. Data 
correlating SUV with the outcome of irradiation will be presented. 
This work was performed within the 6 th framework EU-project Bio- 
Care, proposal# 505785. 
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3D-SEGMENTATION OF [18F]-CHOLINE PET SIGNALS FOR TARGET 
VOLUME DEFINITION IN RADIATION THERAPY OF THE PROSTATE 
D. Brown~, F. Ciernikl, D. Schmid2,T. Hany2, R Egli~,J. Davis ~ 
I - UNIVERSITY HOSPITAL ZURICH, Radiation Oncology, Zurich, Switzerland 
2 - UNIVERSI~ HosPrrAL ZURICH, Nuclear Medicine, Zurich, Switzerland 

Purpose/Objectif: The volumetric assessment of PET signals be- 
comes increasingly relevant as PET imaging is increasingly dem- 
onstrated to offer improvements in radiotherapy (RT) treatment 
planning. One of the major advantages of using PET signals in RT 
treatment planning is that they offer the possibility, because they 
are amenable to automated segmentation routines, to improve 
standardization of tumor volume definition. In the present study, 
we have investigated the use [~SF]-choline PET imaging and a novel, 
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asymmetrical, automated segmentation algorithm for tumor vol- 
ume delineation in the prostate. We have assessed the anatomical 
and spatial accuracy of the algorithm in contrast to tumor volumes 
defined using standard CT imaging data sets. 
Materials/Methods: [~SF]-choline PET and CT scans of ten patients 
with prostate cancer were acquired using a combined PET/CT scan- 
ner. Target volumes were manually delineated on CT images using 
standard software tools. Volumes were also obtained from [~SF]- 
choline PET images using an asymmetrical segmentation algorithm 
which offers the ability to independently vary the signal threshold 
in lateral, cranial-caudal, and anterior-posterior directions, hence 
use of the term asymmetrical. Planning target volumes (PTVs) 
were derived form CT and [~SF]-choline PET based volumes using 
an automated region growing algorithm. Comparative planning 
was performed with [~SF]-choline PET and CT derived PTVs and, as 
a measure of dose to non-target structures, dose to the rectal wall 
was assessed. 
Results • Target volumes derived from CT and [~SF]-choline PET yield- 
ed comparable volumes. Optimal matching of CT and [~SF]-choline 
PET derived volumes in the lateral and cranial-caudal directions was 
obtained using a background subtracted signal threshold of 23 +/- 
2.6%. In the anterior-posterior direction, where signal adaptation 
requires compensation for rectal signal overflow, optimal matching 
was achieved using a threshold of 49.5 +/- 4.6%. 3D-conformal treat- 
ment planning with CT and [~SF]-choline PET resulted in comparable 
dose to the rectal wall. 
Conclusions: PET-defined target volumes are potentially useful for 
generating standardized PTVs. Volumes derived automatically from 
[~SF]-choline PET signals require the use of asymmetrical segmenta- 
tion, optimized background subtracted signal thresholds, and ad- 
equate expansion to qualify as suitable PTVs for radiotherapy. 
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A METHOD FOR AUTOMATIC SEGMENTATION OF 18F PET SIGNALS 
FORTARGETVOLUME DELINEATION 
B. Reiner 1 , M. Huser 1, C. Burger 2, G. Sz~kely 3, I. Ciernikl,J. Davis ~ , 
1 - UNIVERSITY HOSPITAL ZURICH, Radiation Ontology, Zurich, Switzerland 
2 - UNIVERSITY HOSPITAL ZURICH, Nuclear Medicine Department, Zurich, 
Switzerland 
3 - Swiss FEDERAL INSTITUTE OF TECHNOLOGY, Computer Vision Laboratory, Zu- 
rich, Switzerland 

Purpose/Objectif: Positron Emission Tomography (PET) alone or in 
combination with Computer Tomography (PET/CT) is increasingly 
used not only for staging but additionally for target volume assess- 
ment. The visual impression of PET images is dependent on window 
and level settings. Thus a standardized way of converting PET sig- 
nals into volumes is essential. An automated, observer independent 
software solution is presented. 
Materials/Methods: A model-based method was developed to de- 
termine a relative threshold level (Threl) from the background sub- 
tracted image for volume delineation. Measurements were made 
using cylinders (diameter 4.Smm to 45mm) filled with ~SF activities 
ranging from O.O01MBq/ml to 0.15MBq/ml. These were placed in a 
tank filled with ~SF water of different activities. From these measure- 
ments Threl was derived. Software (SW) was generated to automati- 
cally delineate PET activity volumes based on this threshold. The SW 
was validated in vitro and in vivo. In vitro validation was done with 
spherical sources (diameter 16mm to 36mm). In vivo validation of 
the SW was done using patient data. Tumour volumes derived with 
the automatic SW were compared with CT based clinician derived 
volumes. 
Results: The Thre I best representing the source diameter was 41 
2.5% of the background-subtracted signal. The Thre , was constant 
for diameters 3 12.5mm. In an in vitro set-up the SW was capable of 
segmenting solitary PET volumes to within 1.4mm (1SD). For non- 

homogeneous signals in a clinical set-up minimal manual interven- 
tion is presently required to separate target from non-target signals. 
Examples of automatically generated clinical target volume will be 
presented. The volume can be manually adapted to give the ulti- 
mate target volume. 
Conclusions: SW-based automatic delineation of the volume of 18F 
activity is feasible and highly reproducible. Volumes can be subse- 
quently modified by the clinician if deemed necessary to produce 
the ultimate target volume. This approach will increase the efficien- 
cy and reproducibility of the planning process. 
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A NOVEL METHOD OF PERFUSION MRI ANALYSIS USING DYNAMIC 
CT SCANNING IN PATIENTS WITH CERVIX CARCINOMA 
I. Yeung T , S-M. Kim 1 , Y. Qian ~, M. Haider 2, M. Kaus 3, M. Milosevic 4, S. Re- 
nisch s, 
1 - PRINCESS MARGARET HOSPITAL, Radiation Physics, Toronto, Canada 
2 - UNIVERSITY HEALTH NETWORK, Medical Imaging, Toronto, Canada 
3 - PHrUPS RESEARCH LABORATORPES, ClinicalSite Research, Briarcliff,, USA 
4 - PRINCESS MARGARET HOSPITAL, Radiation Ontology, Toronto, Canada 
5- PH,UPS RESEARCH LABORATORIES, Technical Systems, Hamburg, Germany 

Purpose/Objectif: Dynamic contrast enhanced MRI (DCE-MRI) and 
CT (DCE-CT) may have prognostic value in radiation therapy. Kinetic 
analysis typically requires an arterial input function (ALP) but deter- 
mination of the AlP in DCE-MRI is challenging as the Tl-weighted 
signal saturates with high contrast concentration in arteries. A novel 
method of generating the MRI-AIF from the DCE-CT data set is pro- 
posed for the analysis of DCE-MRI when both of these studies are 
done on the same patient. 
Materials/Methods: Thirteen patients with cervix carcinoma took 
part in an REB approved study in which they received a DCE-MRI 
scan followed by a DCE-CT scan at the time of staging. DCE-MRI was 
acquired (3D SPGR) on a 1.5T GE MRI system at 8 second temporal 
resolution for 400 s, 10 mm thickness slices and 6 slice locations; 0.1 
mmol/kg body weight of gadodiamide was injected at a rate of 2 
ml/s. DCE-CT was performed on a GE Lightspeed XQ/i scanner at 
120 kVp, 60 mA, 2 slices of 10 mm each, and ls per scan for 120 s 
followed by 8 scans for another 120 s.The CT scanning was synchro- 
nized with injection of 1.5 ml of Omnipaque 300 per body weight at 
a rate of 4 ml/s. A corresponding slice was identified in CT and MRI; 
an external iliac artery was contoured on the CT slice on ly (as CT-AIF) 
while the tumor was contoured on both CT and MRI slices. 
With the CT-AIE the patient characteristic function (PF) describ- 
ing the delay and dispersion of injected bolus to the external iliac 
arteries was calculated. An AIF was generated for the amount and 
injection rate for gadodiamide in the DCE-MRI study using the same 
PP. The generated MRI-AIF was used for DCE-MRI analysis while the 
DCE-CT was analyzed with the conventional method. A two-com- 
partment model was used for analysis based on averaged image 
intensity over regions of tumor, and a voxel based analysis was 
also investigated on these predetermined regions. The ktran values 
resulted from DCE-MRI and DCE-CT were recorded and correlation 
was calculated. 
Results: The average ktran values over these patients was found to be 
0.42 and 0.40 ml/min/g based on the DCE-MRI and DCE-CT method 
respectively. The average MRI ktran was 5% higher than that of DCE- 
CT and they were found to be significantly correlated with r = 0.80, 
p < 0.001. Voxel based analysis on 7 patients reviewed a correlation 
with r = 0.76 (p < 0.001) in the coefficient of variation for ktran ob- 
tained by the two methods over the tumor regions. 
Conclusions: The significant correlation for kt~a, values between 
DCE-MRI and DCE-CT show the consistency of the two methods 
when DCE-MRI used the generated MRI-AIF which is believed to 
have been accurately determined from DCE-CT in these unique sets 
of data. Investigation of the voxel based analysis is on going. The 
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results might serve as a benchmark for future investigation of DCE- 
MRI study design and analysis for cervix carcinoma. 
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COMPARISON OF DIFFERENT SEGMENTATION METHODS OF FDG- 
PET VOLUME DELINEATION AND EVALUATION OF THE IMPACT ON 
IMRTTREATMENT PLANNING. 
M. Paiusco ~ , C. iotti 2, A. Versari 3, 
I - ARCISPEDAL S. MARIA NUOVA, Physics, Reggio Emilia, Italy 
2 - ARaSPEDAL S. MARIA NUOVA, Radiotherpy, Reggio Emilia, Italy 
3 - ARCiSPEDAL S. MARIA NUOVA, Nuclear Medicine, Reggio Emilia, Italy 

Purpose/Objectif: To compare the gross tumor volumes (GTVs) of 
Head an Neck (HN) patients resulting from different segmentation 
methods of PET volume and to investigate their influence on the 
radiotherapy treatment planning. 
Materials/Methods: Twelve HN patients were scanned and PET im- 
ages were coregistered with CT scans. Four different methods of 
segmentation were used. The first defines a GTV by a threshold of 
40% of the maximum standardize uptake value (SUV)[GTV 40], the 
second defines an isocontour of SUV=2.5[GTV 2.5], the same cut-off 
value normally used in nuclear medicine to define malignant lesion. 
Daisne introduced the third method [GTV s/B] :a threshold is defined 
as function of the background signal and in-house phantom meas- 
urements were performed to derive this relation. The last method 
defines a SUV threshold value by the linear relationship SUVtsh=0.3 
07*SUVmea +0.588 [GTV NSCLC ]. Such method was actually suggested 
for lung tumor with volumes sizes and S/B values completely differ- 
ent from HN cases. Quantitative analysis were done by GTVs volume 
differences and Boolean operators to evaluate the mismatch. The 
impact of different GTVs on a SIB-IMRT plan were analyzed in term 
of normal tissue sparing and related potential of dose escalation. 
Results: Significant differences were observed between the deline- 
ated GTVs. The GTV4o appears, on average, bigger then the GTVs/B 
probably because of the low S/B signal. Differences of the order of 
20-30% were evaluated. The GTVNsc~ c delineation method appeared 
not suitable probably because of the small lesion size. Mismatches 
between different GTVs were observed. An explanation is the limit 
of the regular geometry of the phantom used to obtain threshold 
values. Dose distribution analysis on the different IMRT plan doesn't 
show a significant impact of the GTV s/B, GTV4o, GTV 2s volume varia- 
tions. A different result observed for GTVNscL c in 3 cases is due to the 
evident mismatch. 
Conclusions: The analyzed segmentation methods produce differ- 
ent volumes. In some cases a mismatch is observed between differ- 
ent GTVs. Despite of this volu me differences no significant variations 
were observed in a SIB-IMRT radiotherapy planning. Data indicates 
that segmentation is an unsolved crucial problem. 
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FDG-PET-CT AFTER NEOADJUVANT CHEMORADIATION OF LO- 
CALLY ADVANCED RECTAL CANCER. HOW ACCURATE CAN IT PRE- 
DICT TUMOR DOWNSTAGING AND INVASION OF THE MESOREC- 
TAL FASCIA ? 
T. Eiland ~, B. Vanhauten ~, R. Vliegen 2, R. Beets-Tan ~, E. Dresen ~, A. 
Arends2,R Lambin~,G. Lammering ~, 
I - ACADEMICAL HOSPITAL MAASTRICHT, Radiation Ontology (Maastro Clinic), 
Maastricht, Netherlands 
2 - ACADEMICAL HOSPITAL MAASTRICHT, Radiology, Maastricht, Netherlands 

Purpose/Objectif: To assess the accuracy of post chemoradiation 
FDG-CT-PET for the prediction of tumor downstaging and invasion 
of the mesorectal fascia (MRF). 
Materials/Methods: 23 patients with locally advanced rectal can- 

cer treated with long term chemoradiation were included. An ab- 
dominal radiologist and radiotherapist both experienced in CT-PET 
imaging retrospectively evaluated pre and post CT-PET images for 
T stage, N stage and tumor invasion of MRF based on visual assess- 
ment of Standard Uptake Values (SUV) displayed semi-quantitative- 
ly in a colour coded scale fused with the CT images. Residual tumor 
disease on post chemoradiation CT-PET was defined as an increased 
level of tracer uptake (SUV) against background activity in the initial 
tumor area or a positive lymphnode prior to chemoradiation. A con- 
fidence level score was used for invasion of the mesorectal fascia. 
Post CRT CT-PET findings were compared to histology of surgical 
specimen. Sensitivity, specificity, PPV, NPV and area under the ROC 
curve were calculated. 
Results: Sensitivity/specificity of postCRT CT-PET for pT0, pT1-2, pT3 
and pT4 were 50/95%, 56/93%, 70/85%, 100/86% respectively.The 
area under the ROC curve, sensitivity, specificity, PPV and NPV of 
postCRT CT-PETfor invasion of the MRF was 0.76 [95%CI :0.55-0.98], 
86%, 50%, 43%, and 89% respectively. 
Conclusions: CT-PET had a limited accuracy for the prediction of 
downstaging. PostCRT CT-PET had a better performance for predic- 
tion of advanced tumors and tumor invasion of the MRF. The main 
problem of CT-PET seemed to be overstaging due to chemoradia- 
tion induced tissue reaction. 
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IMMOBILIZATION DEVICE FOR IN VlVO AND IN VITRO MULTIMO- 
DALITY IMAGE REGISTRATION OF RODENTTUMORS 
N. Christian~,A. Bol~, M. De Bast~,J. Lee~,V. Gregoire ~ 
/ - UNIVERSITI~ CATHOLIQUE DE LOUVAIN, Center for Molecular Imaging and 
Experimental Radiotherapy, Brussels, Belgium 

Purpose/Objectif: With the use of functional imaging for image- 
guided IMRT, a major issue is to validate that subtle biological 
changes, both quantitative and spatial, can be visualized in vivo. In 
that framework, the use of animal model is of growing interest. The 
aim of this study was to develop a multipurpose immobilization de- 
vice for in vivo (CT, MRI, PET) and in vitro (autoradiography, immun- 
ofluorescence) multimodality images registration of rodent tumors. 
Materials/Methods: FSA sarcoma syngeneic to C3H mice was gen- 
erated in the right leg. When the tumor has reached a diameter of 
8-10 mm, the mouse was anesthetized with ketamine-xylazine and 
positioned in a home made Styrofoam mould with its legs diverging 
and its tail getting out of the mould. Four Teflon tubes (0.4 mm cross 
section) were positioned around the mouse to constitute a refer- 
ence coordinate system. A solution of 90% tepid gelatin and 10% 
glycerol was poured in the mould, immerging the fiducial markers 
and the animal from its belt downward, and allowing a normal free 
breathing. After few minutes at room temperature, the gelatin had 
solidified. The tubes were filled with a mixture of radioactive tracer, 
iodinated contrast agent and oil, allowing their visualization in each 
modality. The mouse was imaged with a CT-scanner (Mx8000 IDT, 
Philips), and a 4.7 T MRI (Biospec, Brucker) using a T2 sequence.The 
mouse was then injected with SO0 pCi of FDG through the tail vein 
and a 10 min acquisition was performed with a Mosaic PET (Philips). 
The mouse was then euthanized with a lethal dose of anesthetic, 
and the mouse containing mould was frozen at -25°C. After five 
hours, the block could be sliced (0.8 mm thick slices); the slices were 
then autoradiographied for 30 rain (FLA-5100, Fujifllm). From each 
slice, 10 IJm thick cryostat sections were obtained and processed 
for further immunofluorescence analysis. The various in vivo and in 
vitro images were stacked taking into account their thickness and 
registered using the Teflon tubes as markers. Average distances be- 
tween the Teflon tubes visualized in two different imaging modali- 
ties were calculated to assess the registration accuracy. 
Results: The registration accuracy was assessed on 5 mice. Average 
minimal euclidian distance between two skew lines was 0.23 + 0.11 
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mm, 0.28 _+ 0.07 mm, and 0.21 + 0.06 m for PET-CT, PET-MRI, and 
CT-MRI registration, respectively. Evaluation of the registration ac- 
curacy with autoradiography is in progress. 
Conclusions: With the use of a specific immobilization device for 
tumor bearing mouse, the registration accuracy between anatomic 
and functional images were in the sub-millimetric range, thus allow- 
ing proper validation studies of the dynamics of various biological 
pathways with a micro-PET technology. 
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METABOLIC 3D CSI MRS IMAGING OF BRAIN IN RELATION TO IMRT 
PLANNING FOR BRAIN GLIOMAS 
R. Tarnawski~,A. Idasiak ~ , L. Hawrylewicz 2, B. Billewicz-Bobek 3, 
I - CENTRE OF ONCOLOGY MSC MEMORIAL INSTITUTE BRANCH IN GLIWlCE~ Radio- 
therapy, Gliwice, Poland 
2 - CENTRE OF ONCOLOGY MSC MEMORIAL INSTITUTE BRANCH IN GLIWICE, Treat- 
ment Planning, Gliwice, Poland 
3 - CENTRE OP ONCOLOGY MSC MEMORIAL INSTITUTE BRANCH tN GUWlCE, Radiol- 
ogy, Gfiwice, Poland 

Purpose/Objectif:To characterize alteration of whole brain metabo- 
lism using 3D CSI MRS (Chemical Shift Imaging Magnetic Resonance 
Spectroscopy) for patients before radical RT for brain gliomas. 
Materials/Methods: 30 patients after the surgery because of brain 
gliomas (WHO grade II-IV tumors) had MRI scans before radiothera- 
py treatment planning. MR studies consisted of standard imaging, 
perfusion studies and CSI MRS using Siemens MAGNETOM AVANTO 
1.5 T. Volume of brain selected for 3D CSI TE=135 ms MRS was the 
biggest possible volume, free from non-brain lipids artifacts. Rela- 
tive intensities of the signals (choline [Cho], creatine [Cr] N-acetyl 
aspartate [NAA], and lactate) were obtained by automatic numeric 
integration of fitted signals in 3D array of 1x lx l  cm voxels. Images 
were fused to treatment CT scans using HELIOS treatment planning 
system. 19 patients were treated with IMRT, and 11 with 3D confor- 
mal techniques (both IMRT and 3D conformal plans were prepared 
for each patient, and better was selected). PTVs were drawn using 
T1 MR images with contast enhancement arT2 MR images (for some 
WHO II tumors). Margins were dependent on tumor grade. Planned 
doses of 54-60 Gy in 2 Gy/fx were delivered using 6-20 MV photons. 
Results: Mean PTV volume was 104 ml SD=80, mean total brain 
dose 18 Gy SD=9 Gy. In majority of patients (73%) decrease of NAA/ 
Cr and increase of Cho/Cr ratio was registered in PTV, metabolic al- 
terations decreased progressively with the distance from PTV bor- 
ders. Alterations were registered up to 3-5 cm outside PTV borders. 
Lactate signals were registered for 43% of patients inside and for 
33 % outside PTV up to 4 cm. CSI showed significant variation of 
metabolite signals inside PFV. Also perfusion studies suggested vari- 
ation in blood flow inside PTV. Patient will be followed using similar 
imaging protocol, in order to correlate results of functional imaging 
with treatment outcome and location of possible recurrent tumor. 
Conclusions: Functional imaging suggests great variation of meta- 
bolic activity and blood flow inside and outside PTV. Alteration of 
metabolic ratios are registered several cm outside PTV. 
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PET/CT FOR STAGING AND TARGET VOLUME DELINEATION IN 
PREOPERATIVE 3D-CONFORMAL RADIOTHERAPY OF RECTAL CAN- 
CER 
M. Bassi ~, L. Turri 1, G. Loi 2, B. Cannillo 2, G. SacchettP, E. Inglese 4, M. 
Krengli s, 

- HOSPITAL MAGGIORE DELLA CARITA, Radiotherapy, Novara, Italy 
2 - HOSPITAL MAGGIORE DELLA CARITA, MedicalPhysics, Novara, Italy 
3 - HOSPITAL MAGGIORE DELLA CARITA, Nuclear Medicine, Novara, Italy 
4 - UNtWRSITY OF PIEMONTE ORIENTALE, Nuclear Medicine, Novara, Italy 

5 - UNIVERSITY OF PIEMONTE ORIENTALE, Radiotherapy, Novara, Italy 

Purpose/Objectif: To investigate the potential advantage of using 
FDG-PET/CT for delineating GTV and CTV for preoperative 3D-con- 
formal radiotherapy (RT) of rectal cancer. 
Materials/Methods: Twenty-one patients, 16 males and 5 females, 
diagnosed with rectal cancer cT3-4 NO M0 were enrolled. All patients 
were candidates for RT or chemo-RT in preoperative setting. RT was 
planned to a total dose of 45.0-50.4 Gy, 1.8 Gy/fx. FDG-PET study 
was done by a PET/CT scanner (Biograph, Siemens) with contiguous 
slices of 5 mm thickness after injection of 5.18 M Bq/Kg of FDG. PET/ 
CT fusion images were coregistered by a dedicated software (Syn- 
tegra, Philips). The accuracy of image fusion was checked by bony 
landmarks such as pubic symphisis, acetabula and sacrum. GTV and 
CTV delineation was firstly performed on CT images (CT-GTV, CT 
-CTV) and then on PET/CT (PET-GTV, PET-CTV). CTV included GTV 
and potentially involved lymph nodes (perirectal, presacral, obtu- 
tatar, internal lilac). Then, PET-GTV, PET-CTV were compared to CT- 
GTV, CT -CTV. 
Results: In 6/21 cases (29%) the use of PET/CT affected tumour 
staging. In 2/21 cases (10%), no FDG uptake was detected in lymph 
nodes found 1.5 cm in size at CT or MRI. In 3/21 cases (14%) staged 
NO at CT or MRI, PET/CT showed FDG uptake. In 1 of the latter 3 
cases and in another one, liver metastases were detected by PET/ 
CT changing the stage from M0 to M1. In a case already diagnosed 
by CT with a potentially resectable liver metastasis, PET/CT showed 
multiple lesions changing the treatment intent from curative to pal- 
liative. In 20/21 cases (95%), PET-GTV was significantly smaller than 
CT-GTV (p=0.02). PET-CTV and CT-CTV were nearly overlapping in 
16/21 cases (76%), while PET/CT implied a CTV variation in size and 
shape in 5/21 cases (24%). Particularly, PET-CTV was smaller than CT- 
CTV in 4/5 cases in relation to a smaller GTV identified by PET and 
larger in 1/5 cases in relation to a PET positive node found outside 
the CT-CTV. 
Conclusion : This study shows that PET/CT for preoperative radio- 
therapy of rectal cancer can lead to a relevant change in staging 
and planning. Stage variation was observed in 29% of our cases and 
change of treatment strategy in 5%. The change of GTV, observed in 
95% of cases, could be relevant in case of a radiotherapy boost. The 
change in size and shape of CTV, observed in 24% of cases, could be- 
come of greater interest when using a highly conformal technique 
such as intensity-modulated radiotherapy. 
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QUANTIFICATION OF VASCULAR CHARACTERISTICS IN CERVICAL 
CANCER DURING RADIOTHERAPY BY DYNAMIC CONTRAST-EN- 
HANCED MR IMAGING. 
C.RM. Janus 1, C.R.L. Jeukens ~, L. van de Bunt ~, I.M. J(]rgenliemk- 
Schulz ~, U.A. van der Heide ~ 
I - UMC UTRECHT, Radiotherapy, Utrecht, The Netherlands 

Purpose/Objectif: Standard treatment for locally advanced cervical 
cancer consists of external beam irradiation (EBRT) and brachyther- 
apy.The tumor volume covered by the applicator can be insufficient. 
For large tumors partial external boosting may resolve part of this 
problem. Tumor perfusion could be a prognostic factor to predict 
response during radiotherapy. This helps the choice for an optimal 
boosting strategy. For this purpose we investigated tumor perfusion 
using a quantitative analysis of blood flow and other parameters re- 
lated to the vasculature. 
Materials/Methods: In 13 patients with cervical cancer we per- 
formed a dynamic contrast-enhanced MRI (DCE-MRI) before radia- 
tion treatment and in the first week of treatment. The vascular prop- 
erties of the tumor were determined by analyzing the DCE-MRI data 
quantitatively per voxel (sized 0.9xO.9x5-9mm3), using the tissue ho- 
mogeneity model, which resulted in 3D parameter maps for blood 
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flow, mean transit time, extraction efficiency factor, interstitial vol- 
ume and delay time.Here we determined the correlation between 
these parameters and measured the changes during radiotherapy. 
Results: The mean values of the five parameters were determined 
before radiotherapy and after 5-7 fractions (see table). 

Mean values vascular >arameters 

Before radiotherapy After 5-7 fractions 

Parameters Mean (range) Mean (range) 

Blood flow (F) 
(rnl/min/100g) 25.0 (5.06-39.3) 25.8 (16.6-54.8) 

Mean transit time 
(Tc) (s) 26.1 (14.8-41.1) 28.9 (16.7-56.1) 

Extraction efficiency 
factor (E) (%) 54.0 (37.0-73.0) 55.0 (32.0-79.0) 

Interstitial volume (Ve) 
(ml/100g) 35.0 (16.0-75.0) 32.0 (16.0-49.0) 

Delay time (D) (s) 2.14 (0.52-3.06) 2.04 (0.50-3.25) 

The blood flow values were distributed over a wide range, with a 
trend towards an increase of blood flow during radiotherapy. The 
other parameter values didn't show a significant difference before 
or after the start of radiotherapy. A significant correlation was found 
between E and Tc at both time points. We speculate that an increase 
of the blood fraction leaking into the interstitial space leads to an 
increase of the time it takes for the blood to travel from the arterial 
end to the venous end of the capillary bed. 
Conclusions: We measured quantitative vascular blood perfusion 
using DCE-MRI. There is a trend of an increasing blood flow in the 
tumor during radiotherapy and a correlation between E and Tc. The 
correlation of these parameters with tumor response is the subject 
of further study. 
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SUBVOLUME BOOSTING OF FDG-POSITIVETUMOUR AREAS IN PA- 
TIENTS WITH NON-SMALL CELL LUNG CANCER (NSCLC) : A PLAN- 
NING STUDY USING IMRT 
C. Offermann-Wulms ~, D. Emans ~, G. Bosma ns 1, A. Dekker ~, R Lambin ~, 
A. Minken 2, D. De Ruysscher ~, 
1 - MAASTRO CLINIC, radiotherapy, Maastricht, The Netherlands 
2 - RISO, radiotherapy, Deventer, The Netherlands 

Purpose/Objectif: A high uptake of FDG is associated with a poor 
prognosis of patients with NSCLC. Our group has previously shown 
that a high FDG uptake correlates with a hig her expression of hypox- 
ia and proliferation-related cellular markers. Delivering higher doses 
of radiotherapy to areas within the tumour that have high FDG up- 
take may increase local tumour control. We have shown the areas 
of high FDG uptake in the tumour remain stable during a course of 
radiation, allowing for treatment plans with an extra dose on these 
areas of high uptake. In the present planning study, we evaluated 
the feasibility of boosting FDG-positive tumour subvolumes, taking 
into account dose constraints for normal structures. 
Materials/Methods: In 9 patients with NSCLC and a tumour diam- 
eter of 3 4 cm, referred for radical radiotherapy, IMRT plans using 7 
beams (7B) were generated for each patient. The CTV hoist ..... was 
defined by the GTV + 0.5 cm and the PTV ,o~ ~to .... was the CTV + 1.0 
cm. The CTV ub~o~n~ was defined by the 50%SUV or the 70%SUV, as 
delineated by a validated automatic system (esoft). The PTVsubvoium e 
was the CTV ubvo~um e + 1.0 cm. Treatment plans (superposition algo- 
rithm) were designed to deliver 57.5 Gy / 38 fractions (1.5 Gy BID) 
to the PTV ,o~ ~ t ..... and on top of that to boost the PTVsub~o~m ~ either 
by: 

1. Increasing the dose per fraction on the PTVsubvomum e, while keeping 
38 fractions constant. (Integrated boost) 
2. Adding high dose fractions of 20 Gy each only to the PTV ub~o~um e, 
thus adding more fractions. (Hypofractionated boost) 
In each method, the dose was escalated until normal tissue con- 
straints were reached, being M LD=I 6.5 Gy, Dmax oesophagus=80Gy, 
Dmax spinal cord=55Gy. 
Results: In 4/9 patients a considerible dose escalation was possible. 
By the integrated boost technique: from 57.5Gy (1.SGy BID) to 100 
Gy/38 fractions, 130 Gy/38 fractions, 140 Gy/38 fractions, 145 Gy/38 
fractions respectively; by the hypofractioned boost: 3 x 20 Gy, fol- 
lowed by 57.5 Gy (1 .S Gy BID). 
Conclusions: Boosting areas of high FDG uptake in the tumour, re- 
specting normal tissue constraints, is feasible for some patients and 
allows for RT dose escalation, which may result in better prognosis 
for these patients. More patients are being included in this study 
and will be presented, together with the effect on Tumour Control 
Probability. 
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THE EFFECT OF RADIOTHERAPY AND COMBRETASTATIN A-4 PHOS- 
HATE (CA4P) ON PROSTATE GLAND VASCULARITY 
H. Mandevillel,Q. Ngl,J. Milned, N. Taylor2, J. Stifling2, A. Padhani 2, D. 
Collins 3, M. Saunders ~, R Hoskin ~ 
1 - MOUNT VERNON HOSPITAL, Marie Curie Research Wing, Northwood, Mid- 
dlesex, UK 
2 - MOUNT VERNON HOSPITAL, Paul Strickland Scanner Centre, Northwood, 
Middlesex, UK 
3 - ROYAL MARSDEN HOSPITAL, CRUK Clinical MR Research Group, Sutton, 
Surrey, UK 

Purpose/Objectif: To document changes in prostate gland vascu- 
larity by dynamic MRI following 5 fractions of external beam radio- 
therapy and a single dose (S0mg/m 2) of combretastatin-A4-phos- 
phate (Oxigene inc., USA) in a Phase Ib study. 
Materials/Methods: 8 patients (mean age 68y) undergoing radical 
radiotherapy following neoadjuvant hormonal therapy for pros- 
tate cancer (Gleason >6, PSA >20ng/ml or T3/4), were evaluated by 
multislice dynamic contrast-enhanced MRI on five occasions (two 
baseline; following 5 fractions RT; 4h & 72h following CA4P); total 
40 scans. Transfer constant (permeability surface-area product K trans) 
and extracellular leakage space (v e) were calculated pixel-by-pixel 
for the whole prostate gland. Changes in median values of param- 
eters were analysed with reference to the statistical measurement 
error. 
Results: Significant group increases in K trans (p=0.004) and v e 
(p<0.001) following RT were noted (with 7/8 and 3/8 patients 
showing individual increases in K T M  and v e respectively). Further 
significant group increases in K t'ans were seen at 4h following CA4P 
(p=0.004) and v (p=0.048). 72h after CA4P, K trans decreased signifi- 
cantly (p=0.002) with no change in ve which remained higher than 
at baseline 

prel  pre2 i prel-  post post CA4P CA4P CA4P CA4P 
i pre-2 RT RT% 4h 4h% 72h 72h% 

mean 

K ~ '  0.439 0.388 0.414 0.977 136.0 1.297 32.8 0.771 -40.6 

v e 0.626 0.607 0.617 0.741 20.1 0.673 -9.1 0.743 10.4 

Conclusions: Quantifiable acute changes in the MR vascular kinetic 
parameters are noted following RT demonstrating an early increase 
in vascular permeability. The increase in vascular permeability fol- 
lowing CA4P is in contrast to the effects seen with CA4P alone with- 
out prior radiotherapy. Radiotherapy seems to modulate the ex- 
pected vascular shutdown. Increases in leakage space may indicate 
cellular apoptosis. Radiotherapy and CA4P are showing synergism 
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with a prolonged effect at 72 hours. The combination of radiation 
with this vascular disrupting agent has demonstrated enhancement 
of tumour vascular damage compared to CA4P alone and merits 
further study. 
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TUMOR RESPONSE PREDICTION BY USE OF A COMBINED FDG- 
PET-CT SIMULATOR BEFORE AND AFTER RADIOCHEMOTHERAPY 
IN RECTAL CANCER PATIENTS 
M. Engelsman ~, A. Driessen 2, R. Vliegen 3, B. Vanhauten ~, D. DeRuyss- 
cher ~, G. Bosmans ~, A. van Baardwijk ~, R. Beets-Tan 1, R Lambin 1, G. 
Lammering 1 
I - ACADEMICAL HOSPITAL MAASTRICHT, Radiation Oncology (Maastro Clinic), 
Maastricht, Netherlands 
2 - ACADEMICAL HosPrrAL MAASTRICHT, Pathology, Maastricht, Netherlands 
3 - ACADEMICAL HOSPITAL MAASTRICHT, Radiology, Maastricht, Netherlands 

Purpose/Objectif: We investigated the potential predictive value of 
a pre- therapeutic and a post- therapeutic pre-surgical FDG-PET-CT 
simulation for the histological tumor response in locally advanced 
rectal cancer patients treated with preoperative radiochemotherapy 
(RCT). 
Materials/Methods: A total of 25 patients with locally advanced rec- 
tal cancer, referred for pre-operative radiochemotherapy with cura- 
tive intent, were studied. All patients underwent a pre-treatment 
simulation (pre) as well as post-treatment simulation FDG-PET-CT 
(post) in identical patient position on a combined FDG-PET-CT-sim- 
ulator before surgery (mean 44 d after RCT). For each patient pre 
and post visual contouration of the PET - positive tumor area was 
performed. After RCT, only on the PET-positive areas within the orig- 
inal tumor localization were contoured. For each patient, pre and 
post qualitative (FDG uptake) and semi- quantitative assessment 
with standard-uptake values (SUV) of the scans were done. Values 
of SUV were plotted in volume histograms and the area under curve 
(AUC) was also calculated. The histological evaluation of the tumor 
response on surgical specimen was done according to Mandard. 
Results: The pre mean SUVma X of 14.6 +/- 4.5 SUV contour volume 
of 83 +/-47cm decreased to a mean SUVma x of 3.7 +/- 1.5 with a 
volume of 25.1 +/- 17.7 cm after RCT. Histological evaluation of all 
tumor specimen revealed a TRG score distribution of 9.5, 28.5, 43 
and 19% for TRG 1 (complete regression), 2, 3 and 4 (no regression), 
respectively. Comparison oftheTRG scores with the SUV parameters 
showed no difference in the SUVma X and the pre and post SUVmeao val- 
ues between the patients with a TRG score of 1 and 2 (1/2 respond- 
ers) and a TRG score of 3 and 4 (3/4 non -responders). The post S.U- 
Vma X values however were significantly different with 2.8 +/-0.4 for 
TRG 1/2 and 4.4 +/-0.6 for TRG 3/4, respectively (p<O.05). The SUV 
contour volumes above the cut-off 2 for the post FDG-PET-CTs were 
also significantly different with 3.7cm +/- 1.3 and 14.2 cm +/- 4.9 for 
TRG 1/2 and TRG 3/4, respectively (p<O.O5). 
Conclusions: Differences in the FDG-uptake values and the SUV 
contour volumes between the histological responding and non-re- 
sponding tumors were only seen in the post FGD-PET-CT scans. The 
pre FDG-PET-CT had no additional value for the prediction of tumor 
response. 
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RADIATION RESPONSE AND POTENTIAL RADIATION SENSITIVITY 
GENES IN PRIMARY HUMAN FIBROBLASTS: A WHOLE GENOME MI- 
CROARRAY STUDY 
G. Safrany ~, E. Kis ~, M. Keszei 2, K. Lumniczky ~, R. Robert 3, A. Andras 2, 
O. Esik 3 
I - NATIONAL RESEARCH INSTITUTE FOR RADIOBIOLOGY AND RADIOHYGIENF~ Depart- 

ment of Molecular and Tumor Radiobiology, Budapest, Hungary 
2 - SEMMELWEIS UNIVERSITY, Department of Genetics, Cell and Immunobiol- 
ogy, Budapest, Hungary 
3 - UNIVERSITY OF PECS, Department ofOncotherapy, Pecs, Hungary 

Purpose/Objectif: We were going to identify radiation-induced 
early transcriptional responses and genes related to individual ra- 
diation sensitivity in normal and sensitive human fibroblasts. 
Materials/Methods: Skin biopsies were taken and primary fibrob- 
last cultures established from cancer patients undergoing radiation 
therapy. Radiation sensitivity of the fibroblasts were determined by 
colony forming assay and correlated to the radiation induced se- 
quelae of the patients. The SF2s ranged between 8-45%, and for the 
purpose of the present study, fibroblasts were considered normal 
if their SF2 was >30% and radiation sensitive if it was <15%. Sev- 
en normal and three radiation sensitive primary human fibroblast 
cell lines were chosen for the genome microarray study. The pa- 
tients from whom the sensitive fibroblast strains were established 
did not show any signs of inherited genetic diseases, but severe 
(grade 33) radiation-induced late sequelae developed after radio- 
therapy (&Eacute;sik et al. Strahlenther Onkol, 179: 690-693, 2003; 
P&oacute;ti et al. Int J Radiat Oncol Biol Phys, 58: 1022-1033, 2004). 
Cells were irradiated with 2 Gy gamma-radiations and RNA was iso- 
lated 2 h later. Radiation-induced transcriptional alterations and dif- 
ferences in basal gene expression profiles were investigated using 
Agilent's Whole Human Genome Oligo Microarrays. 
Results: Limited number of genes showed statistically significant 
radiation-induced responses in normal (109 up-, 114 down-regulat- 
ed) and sensitive (144 up-, 56 down-regulated) fibroblasts. Only 28 
genes were up- and 2 were down-regulated in all cell lines: sixty-six 
percent of these consensus radiation-response genes were catego- 
rized to known gene ontology groups. The majority of the ontology 
group related genes (60%) belong to the DNA damage response 
(GADD45A, BTG2, PCNA, IERS), regulation of cell cycle and prolif- 
eration (CDKN1A, PPM1D, SERTAD1, PLK2, PLK3, CYR61), and pro- 
grammed cell death pathways (BBC3, TPS31NP1); most of them are 
regulated by, or regulates p53. When basal gene expression profiles 
of radiation sensitive strains were compared to normal fibroblasts 
60 genes were up- and 150 genes were down-regulated in all sensi- 
tive cell lines. Thirty-eight and fifty percent of the up- and down- 
regulated genes could be annotated to gene ontology groups. The 
list of potentially important genes includes DDtT4 (DNA damage in- 
ducible protein) and TP5313 (mediates p53 responses), which were 
expressed at lower level in sensitive fibroblasts. 
Conclusions: Genes responding to radiation both in normal and 
sensitive fibroblasts might have an inevitable function in radiation 
response. Genes responding to radiation either in normal or sensi- 
tive cells, and genes whose basal expression profile was altered in 
sensitive fibroblasts might contribute to individual radiation sensi- 
tivity. These data may contribute to the development of biomarkers 
to identify radiation susceptible individuals. 

Posters Geometric Uncertainties in Radiotherapy 

782 poster 

A METHOD FOR UTILISING CONE-BEAM CT PROJECTION IMAGES 
TO DETERMINE INTRA AND INTER FRACTION ORGAN MOTION 
A. Amer ~ , R Jain2,J. Stratford 3, R Price 2, C. Moore ~ , 
I - CHRISTIE HOSPITAL, North Western Medical Physics, Manchester, UK 
2 - CHRISTIE HOSPITAL, Academic Department of Radiation Oncology, 
Manchester, UK 
3 - CHRISTIE HOSPrTAL, WADE Centre, Manchester, UK 

Purpose/Objectif: To determine intra and inter fraction organ mo- 
tion from the trajectory of seeds or markers on kV cone-beam CT 
projection images (rotation fluoroscopy) of the patient in the treat- 
ment position. Pancreatic data was used as a case study. 
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Materials/Methods: The position of a seed or edge of stent was de- 
termined manually on each projection image giving P(ui,v ~) where u 
and v are the imaging panel tangential and axial directions respec- 
tively. The resulting u and v curves were then fitted to a function de- 
scribing the projection of a point, P(x,y,z), into the imaging panel at 
different gantry angles. The function fitted parameters provide the 
mean seed position on that fraction with respect to the isocentre. 
Inter fraction organ motion with respect to the first day was deter- 
mined from the mean positions while the difference between the 
mean and actual seed position represent the intra fraction motion. 
This method was used to determine pancreas motion for 5 pancre- 
atic cancer patients. These patients had either a gold seed marker 
placed into pancreas at attempted surgery or had stent. 
Cone-beam CT scan were taken at the end of treatment using the 
Elekta Synergy TM (Elekta Systems Crawley, ) on a total of 35 fractions. 
Results: The seed or stent was not clear in all projection images. 
Simulation showed that this method is robust with respect to miss- 
ing data. The pancreas interftaction motion (1 standard deviation) 
relative to the first fraction was 3.1 mm (2.1-5.3) left-right (LR), 2.Smm 
(1.9-3.7) anterior-posterior (AP) and 5mm (2.7-7.2) superior-inferior 
(SI). For the intra fraction motion, the range averaged over all pa- 
tients and all fractions is 3.74-1.2, 5.2_+1.0 and 11.3+2.9mm in the LR, 
AP and SI directions respectively. 
Conclusions: Cone-beam CT projection images provide more than 
a minute of rotational fluoroscopy. These images can be utilised to 
extract intra and inter fraction seeds/markers motion. Knowledge 
of target motion would allow valuable information for many appli- 
cations in radiotherapy such as determining appropriate margins, 
individualising treatments and providing location probability distri- 
butions for IMRT optimisation. 
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EVALUATION OF SET UP UNCERTAINiTY IN HN IMRT TREATMENT 
USING AN ELECTRONIC PORTAL IMAGING DEVICE 
V. Vanoni ~ , A. Delana 2, L. Menegotti 2, F. Ziglio 2, A. Bolner 1 , S. Mussari ~ 
1 - S. CHIARA HOSPITAb Radiotherapy, Trento, Italy 
2 - S. CHIARA HOSPITAL, Health Physics, Trento, Italy 

Purpose/Objectif: To evaluate set up reproducibility and accuracy 
in HN IMRT treatment and determine margins to add on CTV and 
OAR (spinal cord). 
Materials/Methods: Ten consecutive patients were considered and 
immobilized with a system consisting of a standard carbon support 
(Sinmed - Posifix), fixed on the treatment couch, a headrest (5 type 
of headrest with different conformation}, and a personalized mask 
(Sinmed - Posicast) fixed in S points. On line daily portal imaging 
verifications were acquired, obtaining a total of 515 anterior and lat- 
eral portal images (EPIs), an average of 25 images/patient. EPIs were 
compared with a reference image, a digital radiograph (DRR), recon- 
structed by the TPS (Elekta PrecisePlan version 2.03) from CT images 
acquired with a slice thickness 3mm. Set up was verified by only one 
medical doctor, considering both a laser based positioning and the 
coordinate of table treatment, in order to minimize inter-observer 
variability. The quantification of displacement was performed using 
an home made software, by comparison of bone landmarks deline- 
ated on the reference image and reported on the portal image. 
Results: Systematic (ES) and random (ER) errors were quantified in 
all three direction: anterior-posterior (AP), left-right (LL) and cranio- 
caudal from anterior and lateral projection (CCap, CCII). We obtained 
values ranging 0.6-0.8 mm for the ES (AP 0.7 mm, LL 0.6 mm, CCap 
0.6 mm, CCII 0.8 mm) and from 0.9 to 1.1 mm (AP 1 mm, LL 0.9 mm, 
CCap 1.1 mm, CCII 1 mm) for the ER. PTV-margin and PRV margin for 
the spinal cord were calculated taking into account the set up error 
calculated, without consider additional margin for organ motion, 
negligible in this anatomical region. 
Conclusions: Results obtained demonstrate that the procedure 

adopted for the immobilization and positioning of the patient is of 
sufficient accuracy and reproducibility and confirm our level of in- 
tervention of 3 mm in patient repositioning, suggesting a reduction 
in the number of controls during the treatment. A comparison with 
the results obtained from a previously study, performed on 3D-CRT 
head and neck, demonstrate an improvement of the accuracv in the 
patient's positioning, due to the technical staff training and to the 
method for set up verification. PTV and PRV margins calculated are 
respectively of 3 mm and 2 mm, considering a 3D expansion for the 
CTV and a 1D expansion for the spinal cord. 
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IMRT IN PROSTATE CANCER. UNCERTAINTIES OF Z (AP) COORDI- 
NATE.WHEN IS CORRECTION INDICATED? 
J.C. Julia Sanhuja ~, N. Artola ~, D. Carabantes ~, A. Sanchez Reyes ~, F. 
Sanchiz Medina ~ 
I - CENTRE DE RADIOTERAPIA I ONCOLOGIA DE CATALUNYA -C.PLATO, Radiotherapy 
and Ontology, Barcelona, Spain 

Purpose/Objecti: As radiotherapy requires more and more preci- 
sion, the geometric uncertainty requires more consideration. There 
are few publications with data of when and which limits need cor- 
rection.The purpose of this paper is to present some indications and 
formulate some questions. 
Materials/Methods: From January 2004 to February 2006 22 treat- 
ments of prostate cancer with IMRT (sliding windows technique) 
were studied. 
PTV was defined as CTV (prostate) plus a 1 cm margin except 0.6 cm 
in the posterior margin. The patients were treated with 5 fields iso- 
centric technique (posterior and anterior and posterior oblique). For 
the optimization process in the Hellos (Varian ®) planner the param- 
eters published by Memorial Sloan Kettering Cancer Center were 
used. Criteria from MSKCC were also used in the evaluation plan: 
maximum dose within PTV < 90Gy and 3 90% of PTV must receive 
77Gy. For the rectal wall in the high dose region no more than 30% 
the rectal wall should receive 3 75.6 Gy. In the intermediate dose re- 
gion for rectum and bladder no more than 53% should receive 47Gy 
or higher. 
The treatment was delivered with 6MV X-rays to a dose of 81Gy in 
daily fractions of 1.8 Gy on a Clinac 2100C/D (Varian ®) equipped with 
MLC120. 
Daily orthogonal Rx (1980RX) were mandatory in order to determine 
the 3D movements for field set up related to bony anatomy in co- 
ordinates X (R-L), Y (S-I) and Z (A-P), (5940 observations). It wasn't 
possible to measure organ motion. 
Results: In previous observations using simulations in 3D commer- 
cial software it was determined that the coordinate Z (AP) in vectori- 
al movement presents more repercussions. Taking into account the 
published organ motion studies and the field set up movements, 
the coordinates X (R-L) and Y (S-I) are more stable. Having studied 
DVH for linear movements of 2,3,4 and 5 mm both in positive and 
negative magnitudes of the coordinate Z we found that: In PTV the 
increment in the minimum dose was 4.6%, 8.4%, 12.4% and 16.8% 
for movements to positive coordinates and 0.6%, 2.7%, 6.85 and 
10.8% for movements to negative coordinates. 
In the study of the DVH of the CTV (prostate) in the movements to 
positive coordinates the increase of minimum dose was 3.8%, 5.1%, 
6.2% and 7.3%. In the movements to negative coordinates there was 
no increase in the minimum dose, to the contrary, the minimum 
dose decreased in 1.6%, 1.5%, 1.1 % and 1% in relation to the DVH of 
the reference treatment(fig). In the PTV of OAR only the movement 
of -5mm had repercussions on rectal constraints. 
Conclusions: The Z coordinate presents more repercussions in 3D 
movements. According to our results all of the positive movements 
should be corrected given the implications in the DVH.Why correct 
the movements -2mm and -3mm if in the PTV there is only a varia- 
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tion of 0.6% and 2.7% and this movement improves the DVH of the 
CTV? Further, more extensive studies of movements are needed tak- 
ing into account both the three coordinates and organ motion. 

/)VH~V-dis-~acem-elltC~-Rl~iNATE Z ~ DV" P~/displacement COOR-DINATE Z+ i 
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SET-UP IMPROVEMENT IN RECTAL CANCER RADIOTHERAPY USING 
A 3D OFF-LINE EPID-BASED CORRECTION PROTOCOL 
C. Munoz Montplet ~, E. Canals 2, D. Jurado ~, V. Garcia 2, C. Aunon 2, R. 
Fuentes 2, J. Vayreda 2, L. Anglada z 
I - INSTITUT CATALA o'ONCOLOGIA~ Medical Physics Department, Girona, 
Spain 
2 - INSTITUT CATALA D'ONCOLOGIA, Radiotherapy Department, Girona, 
Spain 

Purpose/Objectif: In this studyan off-line setup correction protocol 
was applied to minimize systematic errors during pelvic irradiation 
of patients with rectal cancer. Setup Margin (SM~) in each direction, 
where i=medial-lateral (ml), cranial-caudal (cc) and anterior-poste- 
rior (ap), was determined, including both systematic and random 
errors, to establish safety margins between CTV and PTV in our in- 
stitution for this group. 
Materials/Methods: Fifteen rectal patients were arbitrarily chosen. 
All of them underwent a CT study in prone position. A dosimetric 
plan including opposing lateral fields and a posterior field was de- 
signed. Patients were positioned in the treatment unit (Varian Clinac 
2100 C/D) by alignment of lasers with skin tattoos. No immobiliza- 
tion devices were used. A Shrinking Action Level (SAD protocol was 
applied using semi-automated matching between DRR and EPID 
(Varian Portal Vision)images of left lateral and posterior traetment 
fields.The parameters of SAL were Nmax=3 and a=gmm. Internal mar- 
gin was supposed to be negligible, so SM was considered to be the 
only safety margin between CTV and PTV. The expression proposed 
by Stroom et al. was then used : SMi=2~+0,7oj where ~ and oj are 
the standard deviations in each direction of systematic and random 
error respectively for this group. Mean systematic errors (IJ~) were 
also calculated. Finally all the measurements were used to stimulate 
the cases where a single first-day correction and no correction were 
performed. 
Results:Table 1. Mean set-up errors, standard deviations of the set- 
up errors and set-up margins. 

N(mm) 2(mm) SM(mre) 

Direction a (ram) SAL 

ml 3,1 -0,8 1,6 5,4 

cc 1,7 0,0 1,9 S,0 

ap S,0 -0,1 1,5 6,6 

First-day correction 

ml ~1 -1,5 2,8 7,8 

cc 1,7 0,8 2,0 5,2 

ap S,O 1,2 2,1 7,7 

No correction 

ml 3,1 -0,2 3,9 9,9 

cc 1,7 1,7 2,4 6,0 

ap S,0 7,6 7,2 17,8 

Results are shown in Table 1. No correction was found between any 
factor and the large mean systematic error and its standard devia- 
tion in ap direction when no correction was applied during treat- 
ment. Even random errors are significantly larger than those found 
in the literature in this direction. Results for SAL and for initial correc- 
tion agree with published ones. 
Conclusions: SAL off-line correction protocol improves patient set- 
up accu racy so that margins between CTV and PTV range from 5 to 7 
mm in all directions. Initial correction is sufficient to eliminate large 
systematic errors, but leads to margins up to 8 mm. Positioning in ap 
direction should be improved anyway. We have decided to imple- 
ment the use of belly-board immobilization devices. Further study 
will be done to compare results with this new technique. 
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SET-UP VERIFICATION FOR LUNG CANCER PATIENTS USING BONE 
STRUCTURES IN COMPARISON TO TRACHEA AS ANATOMICAL 
LANDMARKS FOR IMAGES MATCHINGA. Jankowska 1, R Kaminski 1, 
R Czuchraniuk 2, A. Zawadzka ~, L. Kepka 2, K. Bujko 2 

1 - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTRE AND iNSTITUTE OF ONCOL- 

OGY, Medical Physics, Warsaw, Poland 
2 - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTRE AND iNSTITUTE OF ONCOL- 

OGY, Radiotherapy, Warsaw, Poland 

Purpose/Objectif: The interpretation of information on set-up ac- 
curacy obtained by Electronic Portal Imaging Devices (EPID) may 
pose many problems and lead to inaccurate estimations of errors. 
The purpose of this study was to assess whether use of bone struc- 
tures in comparison to trachea as anatomical landmarks in matching 
of images from simulator and EPID is more accurate for verification 
of lung cancer patients. 
Materials/Methods: The 109 anterior isocentric EPID images from 
23 lung cancer patients were compared with the respective anterior 
isocentric simulator reference images. All patients were treated with 
the same technique and the same set-up procedure. Manual match- 
ing of the images was performed off-line using dedicated software. 
These images represented treatment field position with respect to 
the patient body. If the realization of treatment was correct, both 
images - the reference image and the portal image had to differ on 
less than S mm.The identity meant that the position of the borders 
of the fields with respect to the internal reference organs was the 
same on both images. For this study the position of the field borders 
was determined using two different anatomical landmarks for im- 
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ages matching. First, the matching was performed using the bone 
structures - vertebrae, then the matching was done with respira- 
tory tract structures, like trachea and carina. Displacements in the 
superior-inferior (S-I) and right-left (R-L) directions were measured 
in millimeters for both types of matching separately. Subsequently, 
standard deviation (SD) of the random (s) and systematic (S) set-up 
errors were calculated for both types of matching. Differences of 
measurements using bones and trachea for particular patients were 
assessed. 
Results: About 61% (75%: R-L, 47%: S-I) of displacements were 
<3mm and 81% (91%: R-L, 72%: S-I) <Smm for the vertebrae as 
anatomical landmark, and respectively 52% (59%: R-L, 45%: S-I) and 
78% (90%: R-L, 67%: S-I) for the trachea. The S error was 2.7 mm in 
the R-L and 4.3 mm in the S-I directions for the vertebrae compared 
with respective 3.2 mm and 5.2 mm for the trachea as a landmark. 
The corresponding SDs of the s errors were 4.1, 3.9 and 2.5, 3.1 mm. 
No significant difference in set-up accuracy for both examined pro- 
cedures was found for a whole group. On the other hand a direct 
comparison of measurements using bones and trachea, showed 
large differences with SD ofS.0 mm (R-L) and 5.1 mm (S -I).The larg- 
est relative positions were 11 mm (R-L) and 23 mm (S-I). 
Conclusions: Despite no difference found in the magnitude of set- 
up errors in examined directions for a whole group when matching 
different anatomical landmarks, the differences in measurement of 
displacement for trachea and vertebrae may lead to undetected er- 
rors in particular patients. 
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THE IMPORTANCE OF IMAGE FUSION OF COMPUTERIZED TOMO- 
GRAPHY AND 18FDG-PET (POSITRON EMISSION TOMOGRAPHY) 
IN DEFINING TARGET AND CRITICAL ORGANS IN LUNG CANCER 
PATIENTS 
K. Engin ~, 
1 - ANADOLU MEDICAL CENTER, Radiation Oncology, Gebze - Kocaeli, Turkey 

Purpose/Objectif: Positron Emission Tomography (PET) has been 
used for the staging, the detection of recurrences and the evalua- 
tion of the response to the therapy. As a newly developed modality, 
PET-CT (Computerized Tomography) is a combination of PET and 
CT devices and is capable of taking both metabolic (functional) and 
anatomical images in the same session. Images can be fused and 
tumor margins can be drawn much more precisely. In cases where 
normal tissues pathological changes such as, atalectasis, pleural 
effusion and pneumonitis, tumor contouring is difficult. Therefore, 
variations in contouring of tumor and nearby critical organs can 
be seen frequently. The aim of our study is to compare treatment 
plans performed using PET-CT and CT alone in terms of treatment 
volumes, maximal and mean doses within both lungs. 
Materials/Method:Twenty-five patients, 5 with small cell lung can- 
cer and 20 non-small cell lung cancer, were included in this study 
and evaluated. Siemens Biograph PET-CT machine was used in our 
study. Vacuum beds were prepared and patients were positioned 
as hands over the head before image taking. 18FDG (18 fiuorode- 
oxyglucose) was administered intravenously an hour before the pa- 
tient was taken into the PET-CT machine. Three small markers were 
placed onto the points where the lasers crossed each other on the 
patient skin using A2J Laser System to use as reference points on CT 
slices. Images of the scanned patient were sent to FocalPro comput- 
ers in DICOM format. CT and PET images coming separately from the 
PET-CT machine were then fused in the FocaIPro workstation. Gross 
Tumor Volume (GTV), Clinical Target Volume (CTV) were defined 
separately, using CT images alone (GTVt - CTVt) and using PET-CT 
images combined (GTVp - CTVp) in accordance with ICRU Report 62. 
Planning Tumor Volumes were also defined with 1 cm margin to the 
both CTVs as PTVt and PTVp. 
Results: In 3-dimensional conformal radiation treatment plans in 

lung cancer patients, GTV, CTV and PTV were 1.3, 1.05 and 1.04 times 
larger in plans using images from the CT alone when compared to 
plans using images from the PET-CT. Mean dose to left lung was 
reduced 20% in plans performed using PET-CT when compared to 
plans performed using CT images alone while reduction rate was 
5% for the right lung. Maximum doses were 2% and 2% lower when 
PET-CT images used, in left and right lungs, respectively. Reduction 
rates in volumes receiving >20 Gy were 20% and 2% for left and 
right lungs, respectively. 
Conclusions: Normal tissues and organs can be much more pre- 
cisely spared from the negative effects of the radiation therapy in 
plans using PET-CT images when compared to plans using CT im- 
ages alone. 
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CURATIVE RADIATION THERAPY FOR ELDERLY HEAD AND NECK 
CANCER PATIENTS: GERIATRIC ASSESSMENT AND OUTCOME 
E. Orlandi ~, C. SangallP,T. Camerini 2, A. Cerrotta 1, M. Garcia ~, S. Fanti- 
ni ~ , S. Berretta ~ , A. GavazzP, M. Palazzi 1 , C. FallaP, R. Bufalino 2, R Olmi ~ 
1 -ISTITUTO NAZIONALE TUMORI, Radiotherapy, Milan, Italy 
2 - ISTITUTO NAZIONALE TUMORI, Scientific Communication Area, Milan, Italy 

Purpose/Objectif: To analyze the geriatric assessment, the cancer 
characteristics, the treatment type, the patient's treatment compli- 
ance and outcome of elderly (_>70 years) patients with head and 
neck (H&N) cancer referred to our Radiotherapy (RT) Department. 
Materials/Methods: From July 2002 to December 2005, 78 consec- 
utive elderly patients with H&N cancer received RT. In the present 
analysis 53 patients with epithelial carcinomas (86.6% squamous 
cell carcinoma, SCC) of the laryngo-hypopharyngeal area (19 cases), 
oral cavity (15), oropharynx (11), nasopharynx (5) paranasal sinuses 
(3), and 5 patients with parotid gland carcinomas, submitted to cur- 
ative RT were considered. Mean, median and maximum age were 
75, 77 and 94 years. Stage distribution for SCC patients was I in 21%, 
II in 19%, III in 30% IVA in 22%, IVB in 8%; for parotid carcinoma was II 
in 40%, IVA in 60% of patients. Comprehensive geriatric assessment 
(CGA) was performed before RT according to: performance status 
(PS Karnofsky score), activities of daily living (ADL) independence 
and instrumental acitivities of daily living (IADL) independence, co- 
morbidities, social aspects, emotional and cognitive status. Fourty- 
one patients received definitive RT (69%) or adjuvant RT (31%) for 
Iocoregional disease. Seventeen patients received radical RT (35%) 
or adjuvant RT (65%) for local (53%), regional (29%) or Iocoregional 
relapse (18%). Median total dose was 70 Gy, 66 Gy, 60 Gy, 66 Gy for 
definitive, postoperative high risk, postoperative low risk and sal- 
vage RT, respectively. In 8 patients platinum-based chemotherapy 
was given concomitantly to RT. Acute toxicity was recorded in all 
the patients. The median follow- up was 15 months ( range, 2-39 
months). 
Results: PS range was 80-100; 60-70; < 50 in 65%; 32% and 3% of 
patients, respectively. ADL independence was observed in 80% 
of patients, while 60% showed IADL independence. More than 3 
co-morbities were detected in 41% of patients. Seventy-one per- 
cent of patients lived with their family. In 86% of cases no cogni- 
tive disorders were reported. No depression was observed in 55% 
of patients. Major severe acute effects included: dysphagia (11%); 
mucositis (10%); xerostomia (19%) and dermatitis (12%). Three pa- 
tients stopped RT due to toxicity. The 3-years overall survival, dis- 
ease-free survival and Iocoregional survival rates were 76,7%, 48,7% 
and 48,7% respectively. 
Conclusions: radiation therapy in elderly patients with HN cancer is 
a suitable curative therapeutic approach. CGA may be hepful to in- 
dividualize the treatment strategy according to the single patient's 
features. 
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DOES AGE INFLUENCE THE RATE AND SEVERITY OF RADIOTHE- 
RAPY SIDE EFFECTS IN PATIENTS WITH PROSTATE CANCER ? 
C. Christopoulos%V. Vassiliou% M. Puglisi% D. Spyropoulou% D. Karda- 
makis% 
1 - UNIVERSITY OF PATRAS MEDICAL SCHOOL, Radiotherapy, Patras, Greece 

Purpose/Objectif: To evaluate retrospectively if conventional radia- 
tion therapy for prostate cancer was well tolerated in patients aged 
70 years or older, and if the rate and severity of acute and late side 
effects were different, compared to younger patients. 
Materials/Methods: Between January 2002 and August 2005, 51 
patients with prostate cancer were referred to our Department. 
Three patients were excluded from the study because they ceased 
treatment for personal reasons. The medical notes of twenty-four 
patients aged 70 years or older were compared to the notes of 
twenty-four patients aged less than 70 years. Conventional radiation 
therapy was carried out through the whole course of radiation ther- 
apy. All patients were treated with 6 or 18 MV photons from a linear 
accelerator via 4 individually shaped fields (4-field box technique). 
Dose was prescribed respecting the ICRU 50 guidelines. Dose per 
fraction was 1.8 or 2 Gy. Median dose to prostate was almost similar 
in both groups. All patients completed their treatment. Acute toxic- 
ity was evaluated according to the CTC criteria. Evaluation of late 
side effects was investigated with RTOG/EORTC scale. 
Conclusions: This retrospective study demonstrates that conven- 
tional radiotherapy for prostate cancer with doses up to 70 Gy is 
well tolerated by elderly patients. Acute and late toxicity after con- 
ventional radiation therapy was proved to be low and there was 
no significant difference for elderly patients compared to younger 
patients. The management of acute and late complications was in 
all cases successful with pharmaceutical agents. Our study indicates 
that curative radiation therapy should be offered to elderly patients 
affected of prostate cancer, considering concomitant diseases and 
life expectancy. High-dose conformal radiotherapy and IMRT will of- 
fer the possibility to reach higher doses in the target volume with 
optimal tissue sparing, making this therapy well tolerated in pa- 
tients aged 70 years or older. 
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NEOADJUVANT CHEMORADIOTHERAPY IN ELDERLY PATIENTS 
WITH LOCALLY ADVANCED RECTAL CANCER. TOXICITY AND RE- 
SULTS. ISTITUTO ONCOLOGICO VENETO EXPERIENCE. 
M. Friso 1, L.M. Pasetto 2, S. P~ Ucciarelli% S. Galuppo% U. Basso 2, i=. Rossi 2, 
S. SerpentinP, D. Fiore% G. 5otti 1 
I - ISTITUTO ONCOLOGICO VENETO, Radiotherapy, Padova, Italy 
2- ISTITUTO ONCOLOGICO VENETO,~4edical Oncology, Padova, Italy 
3 - AZIENDA OSPEDALIERA, Surgical Clinic, Padova, Italy 
4 -ISTITUTO ONCOLOGICO VENETO, Oncologic Radiodiagnostic, Padova, Italy 

Purpose/Objectif: To evaluate the toxicity and feasibility of neo- 
adjuvant high dose pelvic radiotherapy (RT) in combination with 
chemotherapy in elderly patients with locally advanced rectal can- 
cer. 
Materials/Methods: From June 2000 to June 2005, 36 patients older 
than 70 years out of a total of 300 consecutive cases with histologi- 
cally proven locally advanced rectal adenocarcinoma (< 12 cm from 
the anal verge) classified as either T3 or T4, NO or N 1-2 M0 disease, 
were examined. Comorbidities were evaluated according to Cu- 
mulative Illness Rating Scale-Geriatric (ORS-G) and patients were 
deemed "fit" if they were otherwise healthy or had one or more co- 
morbidities of only grade 1; "vulnerable" if had one or more comor- 
bidities of grade 2. 
Results: Median age was 74 years (range, 70-82). 14 patients (5 
healthy, 13.8%, and 9 with slight comorbidities, 25%) were fit and 22 

(61.2%) were vulnerable. All the patients received the full course of 
RT, with a total dose of 50.4 Gy.The mean number of chemotherapy 
weeks was 5.34 (range, 2-6). 4 out 14 (28.6%) fit patients and 9 out 
22 (40.9%) vulnerable patients had to interrupt chemotherapy pre- 
maturely because of toxicity (p=0.26). Vulnerable patients did not 
experience superior toxicity compared to fit patients (8/22 vulner- 
able and 6/14 fit patients developed toxicities of grade 3 2, p=0.69). 
With the exception of 2 fit and 2 vulnerable patients who were lost 
to follow up before surgery, 32 patients (88.9%) were operated. Thir- 
ty cases (12/14 fit patients, 85.7%, and 18/22 vulnerable patients, 
81.8%) were radically resected without relevant postoperative com- 
plications. 13/20 vulnerable and 10/12 fit patients had a pathologi- 
cal downstaging of disease (p=0.24). 
Conclusion: Elderly patients with locally advanced rectal cancer 
can be undergone to a neoadjuvant chemoradiotherapy treatment 
without important side effects. Surgery is radical in 81.8% of cases. 
Total toxicity and results are positive. 
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RADIATION THERAPY FOR THE OLDEST-OLD PATIENTS IN JAPAN 
M. Uchino%T. Dokiya% H. Sekine% K. Suzuki%O. Kawaguchi 1 
1 - SAITAMA MEDICAL SCHOOL HOSPITAL, Dept. of Radiation Oncology, Saita- 
ma, Japan 

Purpose/Object i f :  In Japan, the number of elderly patients with 
cancer is rapidly increasing, especially the oldest-old (85 years old 
or older) patients. Radiation therapy is considered to be less toxic 
than either surgery or chemotherapy. Generally elderly patients 
need specialized care because they are elderly, often frail and feeble. 
Therefore, even though it is not strictly a medical problem, undergo- 
ing regular irradiation is compromised. To reveal the characteristics 
of irradiation for elderly patients compared with the all other pa- 
tients undergoing radiation. 
Materials/Methods: We examined 122 cases of 116 the oldest-old 
patients who underwent radiation therapy for cancer in our de- 
partment from August 1984 to May 2005. There were 228 patients 
randomly chosen as a control group from a total of 6559 cancer pa- 
tients. 
Results: We treated 113 cases in the elderly group (6 cases were 
treated twice). We aimed for a curative therapy in 60 cases, relative 
curative therapy in 28 cases and palliative therapy in 25 cases. In the 
control group, our goal was a curative therapy in 104 cases, relative 
curative therapy in 61 cases and palliative therapy in 52 cases. Per- 
formance status (PS) was measured by the WHO criteria :, there were 
2, 15, 42, 35, and 6, of PS0-4, respectively, in the elderly group. And 
in control, there were 28, 47, 73, 41, and 19 of PS0-4, respectively, in 
the elderly group. And in control, there were 28, 47, 73, 41, and 19 
of PS0-4, respectively. There were 17 outpatient cases and 87 cases 
were of hospitalized patients in the elderly group, and 49 (23%) were 
outpatients and 160 (73%) patients were hospitalized in the control 
group. We completed treatment in 90 cases and discontinued treat- 
ment in 23 cases during the study period in the elderly group, and in 
the control group, there were 177 and 40 cases, respectively. 
Conclusions: To provide radiation therapy for elderly patients, we 
have to consider their PS and their transportation support to and 
from the hospital will have to be improved. Other than age and 
PS, there is no significant difference in the treatment objective, i.e., 
curative treatment can be achieved with radiation for patients of 
any age. Radiation is a noninvasive treatment in the sense that it is 
a curative or palliative modality, and it often is the only way to pro- 
vide a curative treatment for the lesion especially in cases for elderly 
patients.The number of patients who choose radiation will continue 
to increase in the near future. 
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THE INCREASING PLACE OF CURATIVE-CONSERVATIVETREATMENT 
OF RECTAL CACENR IN ELDERLY PATIENTS 
J-P. Gerard% A. Arefpour% A. Ginot% S. Micfleletti% O. Chapet% E. 
Franqois ~ 
1 - CENTRE ANTOINE LACASSAGNE (CAL), Nice, France 
2- CHU LYON SUP, Lyon, France 

Purpose/Objectif: With ageing of the population the management 
of rectal cancer in the elderly patients is increasing regularly. In this 
group of patients conservative treatment is of prime importance, 
not only to increase sphincter preservation but also to avoid as 
much as possible open surgery associated with a non negligible risk 
of morbidity or postoperative death. 
Materials/Methods: Between 2001 and 2005, 29 patients present- 
ing primary adenocarcinoma without distant metastasis and aged 
80 years or more, have been treated in CAL. A conservative radio- 
therapy treatment with curative intent was given in 10 patients (5 
men, 5 women). Staging performed with endorectal ultrasonogra- 
phy showed T2 = 7pts, T3 = 3. All patients were treated with contact 
x ray (mean dose = 100 Gy/4 fractions). External beam radiotherapy 
with 45 Gy/5 weeks was performed in 7 patients. Concurrent chem- 
otherapy (Capecitabine) in 2 patients. One patient underwent local 
excision. 
Results: Median follow-up time was 2 years (1-5 years). Primary local 
control was achieved in eight patients out of ten. One patient pre- 
sented a local recurrence. Good anorectal function was preserved 
in all patients even in 3 patients with locally evolutive disease. No 
diverting stoma was necessary. All treatments were ambulatory 
without severe toxicity. Six patients are alive without symptoms (1 -S 
years). Three died from intecurrent disease, none from rectal can- 
cer. 
Conclusions: Elderly patients with rectal cancer deserve a specific 
approach starting with a comprehensive geriatric evaluation. Over- 
all survival is not a relevant end point and time without symptom 
or stoma should be more often utilized. The place of open surgery 
should progressively diminish as radiotherapy if possible with con- 
tact x ray (50 kV) can provide long term local control with good 
anorectal function and moderate toxicity. These results are in agree- 
ment with the "Lyon-Papillon" experience (ref 1,2). 
References: 
1- Gerard JP, Romestaing P, Chapet O, et al. radiotherapy alone in 
the curative treatment of rectal carcinoma. The Lancet Oncol 2003; 
4:158-66 
2- Gerard J.P, Chapet O, Hartweig J, et al. Improved Sphincter Preser- 
vation in Lox Rectal Cancer with High-Dose Preoperative Radiother- 
apy: The Lyon R96-02 Randomized Trial. J Clin Oncol 2004;22:2404- 
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40% PATHOLOGICAL COMPLETE RESPONSE AFTER PREOPERATIVE 
RADIOCHEMOTHERAPY OF LOCALLY ADVANCED CERVICAL CAN- 
CER 
C. Schebesch~,W. Huhnt% M. Schmidtl, S. Eszer% A. BuchalF, 
1 - RUPPINER KLINIKEN GMBH, Klinik fiJr Strahlentherapie und Radioonkolo- 
gie, Neuruppin, Germany 

Purpose/Objectif: evaluation of the efficiency and toxicity of preop- 
erative radiochemotherapy in advanced cervical carcinoma 
Materials/Methods: retrospective evaluation 2001-2005, n=20, his- 
tologically proven squamous cell carcinoma of the cervix, median 
age 52 years (36-74), tumour stages FIGO Ila (n=2, 10%), lib (n=8, 
40%), IIIb (n=2, 10%), IVa (n=2, 10%), IVb (n=6, 30%, inguinal and 
paraaortal lymph node metastases). Preoperative radiation of the 

uterus and pelvic lymph nodes including inguinal and paraaortal 
lymph nodes in case of macroscopical lymph node metastases at 
these sites with single doses of 1,8 Gy, overall dose 50,4 Gy, simul- 
taneously weekly chemotherapy with 6 cycles cisplatin (40mg/m 2) 
or carboplatin (auc 3) in case of creatinin clearance < 90ml/min. 
Chemotherapy was aborted in case of pronounced (ctc III °) hemato- 
toxicity or nephrotoxicity. After completion of radiochemotherapy 
operative treatment (Wertheim) was performed within 4 to 6 weeks. 
Toxicity was evaluated following common toxicity criteria. 
Results: 19 patients (95%) were treated within time schedule until 
completion of the planned overall dose. 8 patients (40%) received 
all six chemotherapy cycles. 3 patients (15%) received 5 cycles, 3 
patients (15%) 4 cycles, 2 patients (10%) 3 cycles, 2 patients (10%) 
received 2 chemotherapy cycles. Reasons for abortion of chemo- 
therapy were hematotoxicity in 7 patients (35%), nephrotoxicity in 3 
patients (15%). 2 patients (10%) remained without chemotherapeu- 
tic treatment because of initial renal insufficiency. 10 patients (50%) 
were treated with cisplatin, 1 patient (5%) was initially given cispla- 
tin and changed afterwards to carboplatin, 7 patients (35%) were 
given carboplatin initially. 1 patient died of hepatic failure before 
completion of radiation, 1 patient died of heart failure after comple- 
tion of radiation. 2 patients were not surgically treated because of 
local inoperability or progress of mediastinal lymph nodes respec- 
tively. In total 16 patients were surgically treated, all of these could 
be treated by r0 resection. Downstaging was reached in all resected 
patients, in 8 patients (40=%, initially stage Ila n=l, lib n=3, IIIb n=2, 
IVa n=l,  IVb n=l)  a pathologically complete remission (ypT0 ypN0) 
was reached. Perioperative morbidity was not elevated. 
Conclusions: preoperative radiochemotherapy is a well tolerated 
and highly efficient therapeutic option in locally advanced cervical 
carcinoma. Even in advanced tumour stages a high rate of complete 
remissions was reached. 
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A PROSPECTIVE CASE CONTROL STUDY OF TOXICITY IN HIV POSI- 
TIVE AND NEGATIVE CERVICAL CANCER PATIENTS 
O. McArdle% J. Kigula-Mugambe% E. Situma Nagudi 1 
I - MULAGO HOSPITAL COMPLEX, Radiotherapy Department, Kampala, 
Uganda 

Purpose/Objectif: Cervical cancer is the most common cancer in 
women in the developing world. It occurs in association with HIV 
infection and has been designated as an AIDS defining illness since 
1993. There is little published data on the toxicity of radiotherapy 
treatment in HIV positive women with cervical cancer. Available data 
suggests that toxicity is increased,[i],[ii] as has been demonstrated 
with other cancer sites. We prospectively compared toxicity scores 
in HIV positive and negative patients receiving radical radiotherapy. 
[i] HIV infection and invasive cervical cancers, treatment with radio- 
therapy; toxicity and outcome, Shrivistastava SK, Engineer R, Rajad- 
hyasksha S, Dinshaw KA, Rad & Onc 74(2005)31-35 
[ii] HIV impact on acute morbidity and pelvic tumour control follow- 
ing radiotherapy for cervical cancer. Gichangi P, Bwayo J, Benson E et 
al, Gyne Onco1100(2006) 405-411 
Materials/Methods: All patients with biopsy proven cervical cancer 
were offered participation in the study. Standard workup included : 
history and examination, EUA for biopsy and staging, full blood 
count, renal and liver function tests, HIV test and ultrasound of the 
abdomen and pelvis. Stage was according to the FIGO system. The 
following exclusion criteria were applied: Karnovsky performance 
status <60, FIGO stage IVB, previous abdominal / pelvic radiother- 
apy. 
Treatment in all cases was as follows; external beam radiotherapy 
consisted of 50Gy in 25 fractions, simulated with anterior and poste- 
rior fields, delivered with cobalt machine, and a single brachythera" 
py insertion of 25Gy delivered using a caesium source. 
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Patients were reviewed on a weekly basis. Clinical examination, Kar- 
novsky performance score, RTOG toxicity score, and full blood count 
were recorded at each clinic visit in a standardised format. 
Results: The results given are at time of writing; the study is ongo- 
ing. 46 HIV negative and 20 HIV positive patients have completed ra- 
diotherapy. One patient in the HIV negative group developed acute 
renal failure and died in the second week of treatment. All other 
patients completed the prescribed treatment course. 10% of HIV 
positive patients had KPS <70 recorded during external beam radio- 
therapy, none of the HIV negative patients had KPS <70 recorded 
during radiotherapy. Grade 314 toxicity is illustrated in table I. 
10% of HIV positive patients required a break in radiotherapy for 
treatment of toxicity. The planned caesium treatment date was de- 
ferred in 10% of the HIV positive group due to slow resolution of skin 
toxicity.This did not occur in the HIV negative group. 

Grade 3 / 4 toxicity 

Organ HIV positive - no. (%) HIV negative - no. (%) 

Skin 7 (35) I (2) 

Gastrointestinal I (5) 

Genitourinary 2 (10) 

White cell count 3 (15) I (2) 

Platelets I (5) I (2) 

Haemoglobin 3 (15) 8 (17) 

Conclusions: HIV positivity is associated with increased acute toxic- 
ity during external beam radiotherapy for the treatment of cervical 
cancer. This resulted in treatment breaks and delay in the admin- 
istration of brachytherapy, which is known to be associated with 
adverse outcome in terms of tumour control and survival in the HIV 
negative population. This confers a further adverse prognostic fac- 
tor in a group of patients known to have an increased rate oftumour 
recurrence after radiotherapy. 
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ANAEMIA MANAGEMENT DURING RADICAL PELVIC RADIOTHE- 
RAPY OR CHEMO-RADIOTHERAPY FOR CERVIX CANCER: AN 
AUDIT OF 12% OF UK CANCER POPULATION BYTHE SOUTH WEST 
CANCER INTELLIGENCE SERVICE (SWCIS) 
I. Boiangiu~,J. Weeks 2, N. Dorey 3, A. Hong 3, R MacLeod 4, R Comes ~, 
1 - BRISTOL HAEMATOLOGY AND ONCOLOGY CENTRE, Oncology, Bristol, United 
Kingdom 
2 - SOUTH WEST CANCER INTELU~ENCE SERVICE (SWCIS), Gynaecology Tumou'r 
Panel Group, Bristol, United Kingdom 
3 - ROYAL DEVON AND EXETER HOSPITAL, Oncology, Exeter, United Kingdom 
4 - PLYMOUTH ONTOLOGY CENTRE, Oncology, Plymouth, United Kingdom 

Purpose/Objectif: To assess compliance with anaemia correction 
guidelines during radical radiotherapy or chemo-radiotherapy for 
cervix cancer. 
Materials/Methods: Anaemia correction during radical radiothera- 
py or chemo-radiotherapy for cervix cancer appears to improve con- 
trol rates in 2 case-control series, 1 randomised control trial (RCT) of 
transfusion support and 2 RCTs of erythropoietin support. It is ad- 
vocated in national protocols (US) and regional protocols (UK). The 
benefits of correcting anaemia are large and appear to exceed 10% 
improvement in control at 5 years. The SWCIS Gynaecology Audit 
Database covers 12% of the gynaecological cancer population. The 
SWClS protocol mandates weekly blood test and treatment to main- 
tain a target of Hb _>12g/dl during radical radiotherapy or chemo- 
radiotherapy for cervix cancer. We audited all cases of non-small 
cell cervix cancer treated radically during 2002 in our region. Blood 
counts were retrieved for the weeks of external beam radiotherapy 
from paper records, haematology records and computer databas- 

es in each hospital. The sample size was calculated by the Gehan 
Method to be able to exclude non-compliance of 10% or worse (to 
p<_0.05). 
Results: 81 patients were identified. Mean age was 60 years, 47% 
were FIGO stage II, and 83% have squamous cell cancer. Despite cen- 
tral guidelines, compliance with protocol was poor. In 8181 cases, 
no record of blood count could be found. In only 13181 cases blood 
tests were available for each week of radiotherapy treatment. Where 
blood count was recorded on at least one occasion (73/81), the 
treating teams failed to keep Hb >I 2 in 51/73 cases (69%) and failed 
to keep Hb>11 in 27•73 cases (36%). Anaemia correction was by oral 
iron and transfusion. Erythropoietin was not used. 
Conclusions: Despite regional and international guidelines, the 
compliance with anaemia correction during radical cervical cancer 
treatment is poor; this suggests that education about this issue is 
still needed. The lack of regular blood count tests in many patients 
means that significant anaemia may develop during radiotherapy 
before it is detected and corrected. Uncorrected anaemia may con- 
tribute to poor outcomes in cervix cancer, and is a treatment vari- 
able that other audit groups should consider when assessing their 
treatment results. SWCIS plans to repeat the audit to assess change. 
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COMBINED MODALITY TREATMENT OF CERVICAL CANCER IN A 
LOW RESOURCE SETTING - INDICATIONS FOR TREATMENT 
J.B. Kigula-Mugambe~,O. McArdle~, E. Situma Nagudi ~, 
I - MULAGO HOSPITAL COMPLEX, Radiotherapy Department, Kampala, 
Uganda 

Purpose/Objectif: Combined chemo/radiotherapy is well estab- 
lished as the standard treatment for cervical cancer in the devel- 
oped world. However, the majority of women worldwide with can- 
cer cervix now live in the developing world. In Uganda, cancer of the 
uterine cervix is the most commonly diagnosed cancer in women 
with an estimated incidence of 44.1 per 100,000.[1] 
Multiple economic, social and geographic factors result in late pres- 
entation with advanced disease, which may be associated with HIV 
infection. These characteristics may preclude the administration of 
cisplatin based chemotherapy in many cases. We prospectively as- 
sessed all cervical cancer patients for suitability for combined mo- 
dality treatment. 
1] Trends in cancer incidence in Kyandondo County, 1960-1997. 
Wabinga HR, Parkin DM, Wabire-Mangen F, Nambooze S. British J 
Can (2000)82(9) 1585-1592. 
Materials/Method: All patients referred with biopsy proven cervical 
cancer over a ten month period were eligible for this study. Standard 
work up included the following : history and examination, Karnovsky 
performance score, EUA for staging and biopsy, complete blood 
count, renal and liver functions tests, HIV test and ultrasound of 
the abdomen and pelvis. Stage was assigned according to the FIGO 
staging system. Patients with stage IB, II and III disease were con- 
sidered potential candidates for combined modality treatment. The 
following exclusion criteria were applied when considering eligibil- 
ity for cisplatin based chemotherapy: stage IA, stage IV, HIV positive, 
Karnovsky performance score <60, age >70 years, hydronephrosis, 
postoperative recurrence, haemoglobin <8g/dL, total white cell 
count <2,000/mL, platelets <100,O00/mL, creatinine >97mmol/L. 
Results: 314 women were referred with cervical cancer during the 
study period, representing 34.8% of the total caseload in the depart- 
ment. After workup, 40 patients (12.8%) were eligible for combined 
modality treatment and 190 (60.5%) were not eligible based on the 
exclusion criteria. Eligibility could not be established in 84 cases 
(26.7%) as the workup was incomplete. The most frequently en- 
countered exclusion criteria were hydronephrosis and anaemia, as 
illustrated in the table. 65 (36.3%) of those not suitable for combined 
modality treatment failed on multiple exclusion criteria. 



- $323 - 

Posters 

Exclusion criteria No. of patients (%) 

Stage IA 4 (1.3) 

Stage IV 44 (14) 

Age >70yrs 9 (2.9) 

Hydronephrosis 91 (29) 

HIV positive 36 (11.5) 

Postoperative recurrence 40 (12.7) 

Haemoglobin <8gm/dL 55 (17.5) 

White cell count <2,000/mL 

Platelets <100,000/mL 

Creatinine >97mmol/L 15 (4.8) 

Patients with : 51 (16.2) 
2 exclusion criteria 

3 exclusion criteria 14 (4.5) 

>3 exclusion criteria 4 (1.3) 

Conclusions: Patient characteristics at the time of presentation in 
our setting preclude administration of combined modality treat- 
ment in the majority of cases. While blood transfusion may correct 
anaemia in a small number, 36.3% of those excluded had multiple 
risk factors which cannot be reversed. Hydronephrosis was the com- 
monest exclusion criteria. This can be treated by insertion of ureteral 
stents - however this is not routinely available in Uganda. The com- 
mitment of significant resources to combined modality treatment in 
this setting is questionable. We suggest that measures to encourage 
early diagnosis and institution of cervical cancer screening repre- 
sent better interventions. 
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COMPARISON OF ORTHOGONAL RADIOGRAPHY AND 3D CT- 
BASEDTREATMENT PLANNING IN HDR BRACHYTHERAPY OF CER- 
VIX CANCER 
D. Alezra% T. Rabin% D. Levi#, J. Menchel% Z. Symon% R. Pfeffed 
I - SHEBA MEDICAL CENTER, Ontology Department, Tel Hashomer, Israel 

Purpose/Objectif: Intracavitary brachytherapy (ICBT) is a well es- 
tablished treatment modality in the management of cervical cancer. 
A modern approach in treatment planning for cervical carcinoma 
is based on a series of computed tomography (CT) sections and 3D 
dose computation. When these techniques were not yet available, 
dose evaluation was based on orthogonal radiographs. Radiograph- 
ic planning is still the standard in many clinics. With this technique 
geographical misses of tumor or potential tumor spread, as well as 
overdoses of critical organs, may happen due to insufficient knowl- 
edge of the individual anatomical situation. CT-based planning 
provides information on target and organ volumes and allows cal- 
culation of dose-volume histograms (DVHs). The radiography based 
planning provides only dimensions and doses at selected points. 
The aim of the current study is to correlate the information obtained 
with the two approaches for high dose-rate {HDR) brachytherapy of 
cervix carcinoma. 
Materials/Methods: 10 patients with primary cervical carcinoma in 
Stages I to III receiving overall 25 HDR applications with Ir-192 were 
investigated. The, BrachyVision (VARIAN) planning system was used. 
Different aspects of available data, results and inaccuracies regard- 
ing quality assurance were looked at. 
Results: For CT-based planning, the volume, location and DVHs 
were calculated for the CTV, rectum and bladder, and compared 
with point doses as found on the orthogonal radiographs: doses to 
points A (prescription), B, rectum and bladder (Foley catheter).These 
two sets of information were compared and the following mean val- 
ues derived. For a dose prescription of 8 Gy at point A, on average 

90% of the clinical target volume (CTV) receives at least 10.S Gy. The 
maximum dose at the rectum reference point is 4.1 Gy, the 3D data 
set show that the maximum dose received at the rectum is 6.1 Gy. 
The maximum bladder dose is 6.5 Gy, whereas the 3D data set shows 
a maximum dose of 10.1 Gy.The maximum dose to the rectum is 1.5 
times higher than the dose at the 2D reference point, and for the 
bladder 1.55 times higher. Uncertainties caused by the reconstruc- 
tion of the applicator and merging of isodoses were evaluated. 
Conclusions: Ct-based treatment planning provides detailed ana- 
tomical data for both tumor and normal tissue volumes, and al- 
lows for true 3D plan optimization. The Dosimetric data provided 
is significantly different from that obtained based on radiographic 
planning, and indicates that some plans deliver much higher doses 
to the rectum and bladder than calculated, when planned only by 
radiographs. These results could explain complications that occur 
even when rectal and bladder point doses are within tolerance. Ac- 
curate definition and delineation of CTV and critical organs has a 
direct impact on the BT procedure, especially when it is possible to 
perform a volumetric optimization. 

DVH 

Volumes and 1Joint Dose 
Volumes 

• GTV = CERVIX UTEI~  
• CTV=GTV+ l cm 
• BLADDER 
• FOLEY CATHETER 
• I~C~DM, (anus to ~ems) 

Points 
• poi~ats: A, Rt. A.Lt, B.Rt. B.Lt. 
• Foley catheterl ine 
• Rectum ]ine~ 0.5 cm ~om post Retractor 

Average Volume Max. Dose to crtUc~l o/gains 
volume dose reh t ive  to point dose 

E i o 
Doseto  Target Volume 

Comclusio~s 

CT- guided CTV pl~nlng of ICR ~s superior to comven~ona] point A plaammg. 
Better Conforfcdty of target co.age. 
Betcer avoidance of overdosed to critdca] olga~s ~ d  ncmm] tissue volumes. 
With increasing volume, point dose values we  poorer predictors of the maximum 
dose to the volume. 
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CONCURRENT CHEMORADIOTHERAPY IN PATIENTS WITH CARCI- 
NOMA OF UTERINE CERVIX: OUR INSTITUTIONAL EXPERIENCE 
D.N. Sharma 1, G.K. Rath% RK. Julka 1 
I - ALL INDIA INSTITUTE OF MEDICAL SCIENCES, NEW DELHI INDIA, Department of 
Radiation Ontology, New Delhi, India 

Purpose/Objectif: Carcinoma of uterine cervix is the commonest 
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malignancy in Indian women and majority of them present in ad- 
vanced stages. Concurrent chemoradiothetrapy, which is emerging 
as the new standard of care, is increasingly being used in such pa- 
tients. Our aim is to study the results of concurrent chemoradiother- 
apy in patients with carcinoma of uterine cervix at our institute. 
Materials/Methods" All patients with cervical carcinoma, FIGO stage 
IB2-1VA were treated with concurrent chemoradiotherapy. Patients 
with age more than 70 years, deranged kidney function tests and bi- 
lateral hyderonephrosis were excluded. The treatment consisted of 
external beam radiation therapy (EBRT) to whole pelvis with a dose 
of S0 Gy in 27 fractions over S.S weeks (last I 0Gy with midline shield) 
followed by intracavitary radiotherapy (30 Gy to Point A by LDR or 
3 fractions of weekly 7 Gy by HDR). Cisplatin 50 mg was used every 
week concurrently with EBRT. 
Results: A total of 119 patients were treated over a period of 2 years. 
Age ranged from 25 to 67 years (median 52). Majority (66 patients) 
had stage IIIB disease. A total of 458 cycles of chemotherapy was 
used with median of 5 cycles per patient. Acute hematological and 
GI toxicity was observed in 15 and 11 patients respectively. Pelvic 
disease control was observed in 54 patients and overall survival at 
18 months was 45%. 
Conclusions- As per our institutional experience, concurrent chem- 
oradiotherapy is a tolerable treatment in the patients with carci- 
noma of uterine cervix and results in effective disease control and 
survival. 
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CONTEMPORARY MANAGEMENT OF CERVIX CANCER 
K. Balaraj ~ 
I - KING FAISAL SPECIALIST HOSPITAL, Radiation Ontology, Riyadh, SaudiAra- 
bia 

Purpose/Objectif: Since 1999,the addition of chemotherapy con- 
current with radiotherapy (chemoradiation) has been considered 
standard in the treatment of cervix cancer patient not suitable for 
surgery. We therefore decided to review the treatment approach 
and outcomes of cervix cancer patients treated with curative intent 
at the Ottawa Hospital Regional Cancer Centre since 1999 using ra- 
diotherapy +/-chemotherapy. 
Materials/Methods: A retrospective chart review of all cervix cancer 
patients treated with primary radiotherapy +/- chemotherapy from 
1999 to 2004 was performed. Survival curves and local control were 
analyzed using the Kaplan -Meier method and compared via the 
Log Rank test and Cox regression analysis. 
Results: A total of 87 patients were identified and treated during 
this time period, 78% receiving chemoradiation and 22% receiving 
radiotherapy a lone.  The median age was 51.1 years and median 
follow -up was 20.5 months. The treatment generally consisted of 
pelvic external beam radiotherapy (4500cGY/25 fractions/5 weeks) 
concurrent with weekly intravenous Cis-platinum chemotherapy 
(40 mg/m 2} followed by low dose rate intracavitory brachytherapy 
(3500-4000cGY prescribed to point A). 
The overall survival(OS), progression -free survival (PFS) and Iocore- 
gional control (LC) rates for the entire group at 3 years were 64.9%, 
50%,79.3%. The OS, PFS,and LC at 3 years were 66.7%, 48.6%, and 
72.2% for those receiving radiotherapy alone and 62.3% ,51.6%,and 
81.2%for those receiving chemoradiation. These differences in out- 
come were not statistically significant. However, patients treated 
with radiotherapy alone were older, had smaller tumours and were 
less likely to have lymph node involvement (P<O.05). 
Conclusions: Management of cervix cancer with either chemoradi- 
ation or radiotherapy alone in appropriately selected patients leads 
to high rate of local control and surival. 
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CORRELATION BETWEEN CYCLOOXYGENASE-2 EXPRESSION AND 
TUMOR VOLUME RESPONSE IN PATIENTS TREATED WITH RADIO- 
THERAPY FOR UTERINE CERVICAL CANCER 
M.K. Kang ~, W. Park ~, Y-L. Choi 2, H.R. Nam ~, S.J. Huh~, Y.C. Ahn ~, D.H. 
Liml,Y.J. Park~,D.R. Oh ~ 
I - SAMSUNG MEDICAL CENTER, Radiation Oncology, Seoul, South Korea 
2 - SAMSUNG MEDICAL CENTER, Pathology, Seoul, South Korea 

Purpose/Objectif: Emerging evidences suggest that both cyclooxy- 
genase-2 (COX-2) status and tumor regression rate (TRR) are poten- 
tial prognostic factors for cervix cancer. The present study aimed to 
investigate the correlation between COX-2 expression and TRR in 
cervix cancer treated with radiotherapy (RT). 
Materials/Methods: From 1997 to 2004, 57 patients diagnosed 
as squamous cell carcinoma of uterine cervix were enrolled who 
had three serial Magnetic Resonance (MR) examinations within 1 
month before the start of RT (pre-RT), at 4 weeks after the start of 
RT (mid-RT) and at 1 month after treatment completion (post-RT). 
These patients were treated via external beam RT plus intracavitary 
brachytherapy. External beam RT was performed with a 15-MV pho- 
ton in daily 1.8 Gy at 5 fractions per week. Total dose to the pelvis 
was ranged from 45 Gy to 66.6 Gy (median 50.4 Gy). Intracavitary 
brachytherapy of 24 Gy was given to point A with 4 Gy per insertion 
at two weekly insertions per patient using a high-dose-rate remote 
afterloading system. Twenty-nine patients received cisplatin-based 
chemotherapy concurrently with RT. Three tumor volumes (pre-RT, 
mid-RT and post-RT) for each patient were calculated by multiply- 
ing the sum of the areas by the slice thickness using T2-weighted 
MR images. Complete response (CR) was defined as complete dis- 
appearance of primary cervical tumor and partial response (PR) as 
the reduction of 50% or more. Immunohiostochemical staining was 
performed with a COX-2 monoclonal antibody (Cayman Chemical 
Company, Ann Arbor, MI). Positive immunoreactivity was defined 
as the extent of the distribution of immunostaining that exceeded 
10% in tumor cells. Fisher's exact test was used to analyze correla- 
tion between COX-2 expression and TRR. P £ 0.05 was considered 
statistically significant. 
Results: According to FIGO staging system, stage I, II, III and IVA 
were 7, 33, 12 and S patients, respectively.The mean tumor volumes 
of all patients at pre-RT, mid-RT, and post-RT were 58 cc (1.1 N166.4 
cc), 15.6 cc (0~ 132.6 co) and 14.2 cc (0~96.8 cc), respectively. At mid- 
RT, 7 patients (12.3%) achieved CR and 40 patients (70.2%) did PR. At 
post-RT, 39 patients (68.4%) achieved CR and 16 patients (28.1%) did 
PR. COX-2 expression was positive in 43 patients (75.4%). CR rates 
were 28.6% in COX-2 negative patients and 7.0% in COX-2 positive 
patients at mid-RT (p=0.0541), while CR rates were 64.3% and 69.8% 
at post-RT (p=0.7472). In patients treated with RT alone, COX-2 sta- 
tus significantly influenced CR rates at mid-RT; 44.4% in COX-2 nega- 
tive patients and 5.3% in COX-2 positive patients (p=0.0256). But 
TRR was not different according to COX-2 status when treated with 
concurrent chemo-radiotherapy. 
Conclusions: TRR was more rapid in cervix cancer without COX-2 
expression, especially when treated with RT alone. But COX-2 ex- 
pression couldn't influence on TRR when treated with concurrent 
chemo-radiotherapy. 
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DO STANDARD FIELDS IN THE EXTERNAL PELVIC RADIOTHERAPY 
OF CERVICAL CARCINOMA INCLUDE THE COMMON ILIAC LYMPH 
NODES SUFFICIENTLY? 
G. Yazici I, T. Kara 2, F. Yildiz ~, E. Ozyar ~, M. Cengiz I, M. Genc 3, F. 
DemirkazA1/2k 2, I.L. Atahan ~ 
1 - HACE'Iq-EPE UNIVERSITY, FACULTY OF MEDICINE, Radiation Oncology, Ankara, 
Turkey 
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2 - HACElqEPE UNIVERSITY, FACULTY OF MEDICINE, Radiology, Ankara, Turkey 
3 - SELCUK UNIVERSITY FACULTY OF MEDICINE, Radiation Oncology, Konya, Tur- 
key 

Purpose/Objectif: In the external pelvic radiotherapy of cervical 
carcinoma, the fields are determined with reference to the bony 
landmarks. A superior border passing through the LS-S1 interver- 
tebral space is considered to cover the hypogastric, obturatory and 
external lilac lymph nodes. In order for the common lilac nodes to 
be included in the field, a superior border passing through the L4-L5 
intervertebral space is considered to be sufficient. However, studies 
utilizing surgical clips, intraoperative measurements, or lymphangi- 
ograms have shown that the level of L4-L5 might not be sufficient. 
The aim of the study was to investigate the localization of the com- 
mon lilac lymph nodes by using abdominopelvic computerized to- 
mography (CT) and to determine whether the common lilac nodes 
were included in the standard treatment fields. 
Materials/Methods: 3-D reconstructions of abdominopelvic CTs 
obtained from 65 patients were evaluated by an experienced radiol- 
ogist from the Department of Radiology at the Hacettepe University 
Faculty of Medicine. Since the common lilac lymph nodes are local- 
ized around the common lilac arteries, aortic bifurcation was used as 
a landmark to assess whether the standard pelvic fields included the 
common lilac lymph nodes. 
Results: While the aortic bifurcation was found to be at the level of 
L5 in 4 patients (6%), and at L4-L5 interspace in 3 patients (4%), it 
was at L4 level in 41 (63%), at L3-L4 interspace in 5 (8%), and at L3 
level in 12 patients (19%). 
Conclusions: Radiation therapies based upon the conventional 
fields do not include the common lilac lymph nodes sufficiently in 
the majority of patients. Our suggestion is that, in order to obtain 
the optimum dose distribution, the upper border of the treatment 
field should be at the level of aortic bifurcation that can be assessed 
with the help of CT or MRI. 
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DOES IMPLEMENTATION OF CONFORMAL TELERADIOTHERAPY 
IMPROVES THERAPEUTIC INDEX IN CERVICAL CANCER PATIENTS? 
H. Wloda rczyk ~ , A. Skrobala ~ , E. Cikowska-Wozniak ~, A. Roszak ~, 
I - WIELKOPOLSKIE CENTRUM ONKOLOGII, Poznan, Poland 

Purpose/Objectif: The use of combined modality approach-chem- 
otherapy and radiation therapy for the treatment of patients with 
cervical cancer is associated with significant toxicity-mainly hema- 
tological and gastrointestinal. Conformal radiotherapy (RT) has the 
potential to deliver adequate dose to the target structures while 
sparing the normal tissue. Both the radiation dose to the small 
bowel and the volume are factors known to influence the risk of 
complications. The aim of this study was to determine whether the 
implementation of conformal RT can reduce the volume of normal 
tissue included in the RT field. 
Materials/Methods: 14 cervical cancer patients (liB and IIIB FIGO) 
treated with conformal RT concurrently with cisplatin (40mg/m 2) 
once a week were analyzed. According to ICRU 50 recommendations 
target volumes and the organs at risk were contoured on CT slices. 
For the GTV the tumor, uterus and cervix were traced.The CTV was 
defined as the vessels and lymph nodes from the obturator level to 
the aortic bifurcation, presacral region, and upper 1/3 of the vagina. 
The margin for PTV was added. Normal tissue region included small 
bowel, large bowel and bladder. Using 3-D treatment planning sys- 
tem and multileaf collimator, irregularly shaped four field plan was 
performed for the each patient. Conventional plans with two -and 
four-field-box techniques were generated as well. Dose-volume his- 
tograms of target volumes and organs at risk were calculated and 
compared. Analyses of variance were performed to compute the 
statistical significance. 

Results, There was no statistical difference between doses received 
by target volumes - in each plan PTV was covered with 95% isod- 
ose. 
Significantly different volumes of critical organs were included in 
the treatment volume: 

3-dimensional treatment modality compared to conventional ones 
prevented geographical miss in 28% of patients. 
Conclusions: These preliminary data suggest that implementation 
of conformal radiotherapy allows adequate target coverage while 
reducing the irradiated volume of contoured critical organs. 

Rectum Small bowel Bladder 

Treatment V (%) SD V (%) SD V (%) SD 
modality 

2 opposite 96,82 9,11 61,37 10,41 97,27 9,71 
fields AP-PA 

4 field-box 58,59 25,38 48,98 19,88 96,06 12,91 

4 conformal 38,23 25,72 30,79 16,23 80,64 11,65 
fields 
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EVALUATION OF RADICAL RADIOTHERAPY (RT) RESULTS AND PRO- 
GNOSTIC FACTORS IN CERVIX CARCINOMA - EXPERIENCE OF DO- 
KUZ EYLUL GYNAECOLOGIC ONCOLOGY GROUP (DE JOG) - IZMIR 
H. Alanyali ~, I. Go,ken Bilkay ~, E. Bayman Demirtas ~, A. DemiraP, M. 
Koyuncuoglu 2, Z. Arican ~ , F. Obuz 3, B. Demirkan 4, M. Kinay ~ 
1 - DOKUZ EYLUL UNIVERSITY, Radiation Oncology, Izmir, Turkey 
2 - DOKUZ EYLUL UNIVERSI13', Pathology, Izmir, Turkey, 3 - DOKUZ EYLUL UNIVER- 
SITY, Radiology, Izmir, Turkey 
4 - DOKUZ EYLUL UNIVERSITY, Medical Oncology, Izmir, Turkey 

Purpose/Objectif" This is a retrospective analysis of 116 patients 
with histologically proven invasive carcinoma of uterine cervix 
treated with concomitant chemoradiotherapy according to DE JOG 
protocol. 
Materials/Methods: A hundred sixteen patients with carcinoma of 
uterine cervix who treated between August 1991 -June 2003 were eval- 
uated. Median age was 54 (28-80). A hundred three patients had squa- 
mous cell carcinoma (88%), 3 had adenosquamous cell (3%), whereas 
10 had nonsquamous cell histology (%9).The dispersion of stages were 
IB-llA 8%, liB 40%, IliA 5%, IIIB 39% and IVA-IVB 8%. External RT was per- 
formed with megavoltage X-rays (Co 60 or 6 MV-X) to all patients using 
with anterioposterior (AP/PA) (24%) or pelvic box (76%) fields. Median 
dose was 54 (50,4-61,2) Gy, including midline bloc in 39,6-45 Gy, in 33 
patients who treated before the protocol revision (1995). Median dose 
was 45 (45-54) Gy in 83 patients who treated after 1995. In 85 patients 
with parametrial invasion were treated with parametrial boost field (10 
Gy). High dose rate intracavitary brachytherapy was applied to all pa- 
tients as to point A in 3-5 fractions with 6-10 Gy/frx (Manchester sys- 
tem). Median 45 Gy RTwas performed in 6 (5%) patients with paraaortic 
involvement to the paraaortic lymph nodes. Concomitant chemothera- 
py (Cisplatine, Cisplatine + 5-FU) was administered to 60 (52%) patients. 
Total treatment time was median 63 (36-121) days. 
Results: Median follow up was 30 (2-144) months. The response rates 
were as follows: Complete 67%, partial 27%, no response 6%. The 5- 
8 year overall and disease free survival rates were 57.2 %-48.5% and 
62.7%-58.5% in respectively in all patients. The 5-8 year disease free sur- 
vival rates were 76.5%-70.1% fort he patients with complete response. 
Factors found to be associated with overall survival by Cox regression 
test were the tumour regression degree (the treatment response rate 
(p< 0.001). The crude moderate and severe rectal and bladder compli- 
cation rates were 6% and 3% respectively. 
Conclusions: The current data showed that the tumour regression rate 
is an important prognostic factor of cervical cancer treatment results. 
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IGRT FOR CERVICAL CANCER: IS IT LESS TOXIC THAN NON IGRT? 
K. Hatano ;, M. Sa kai ~ , H. Araki~,T. Kodama ~, N. Tohyama ~ 
1 - CHIBA CANCER CENTER, Radiation Oncology, Chiba, Japan 

Purpose/Objectif: We have been used MR images for brachythera- 
py for cervical cancer with the purpose of getting more conformal 
dose distribution and reducing late morbidity. We evaluate whether 
this technique is less toxic than our historical data using Manchester 
system. 
Materials/Methods: Between January 1995 and December 2003, 
82 patients with histological confirmed squamous cell carcinoma 
of the uterine cervix (FIGO Stage Ib: 12, stage Ila:2, stage lib: 32, 
stage Ilia:2, stage IIIb: 21, stage IVa: 1, stagelVb :12) were treated 
with external irradiation and MR image guided intracavitary HDR 
brachytherapy. Average age of the patients was 61.3 years (range: 
33-85 years). Median follow-up duration was 60 months (range: 
5-135 months). All patients were treated 30Gy whole pelvic irradia- 
tion followed by 20Gy boost to parametrium. Both CT and MRI were 
performed at the first and third time of brachytherapy under CT-MR 
compatible applicator insertion. The GTV was defined as high sig- 
nal intensity region obtained MRI. The PTV was defined as a volume, 
which include lcm margin in cranio-caudal directions. We delivered 
6Gy/fraction to the PTV, one fraction/week, to a total dose of 24Gy. 
Until 1994, 332 patients were treated with same external irradiation 
technique followed by Intracavitary brachytherapy using Manches- 
ter system optimization (6Gy/fraction to a total dose of 24Gy to 
Point A). The 5-year survival rates according to stage, average Point 
A dose, maximum rectal, bladder dose and late genitourinary mor- 
bidity rates were compared between the two groups. 
Results: In IGRT group, ten patients have died of their cancer and 
two died of intercurrent disease without evidence of recurrence. 
The 5 year overall survival and RFS rates according to stage in IGRT 
group were as follows; stage Ib: 88%, 91.7%, stage lib: 92.4%, 96.7%, 
stage IIIb: 68.7%, 85.2%, stage IVb: 67.5%, 68.8%, respectively. Av- 
erage point A dose was 496cGy (ranged: 102-710cGy). The aver- 
age maximum rectal dose was 549cGy_+214cGy in IGRT group and 
1000cGy+640cGy in non-IGRT group and, respectively. The aver- 
age maximum bladder dose was 594_+180cGy in IGRT group and 
1210cGy in non-IGRT group. The 5 year overall survival rate accord- 
ing to stage in non-IGRT group were as follows; stage Ib: 90%, stage 
lib: 75%, stage IIIb: 52.3%, respectively. Grade1 late morbidity of 
bladder was observed in 2/60. Grade 1 and 2 late rectal morbidity 
was observed in 10/82 and 2/82, respectively. No cases were ob- 
served equal to or greater than Grade 3 morbidity at 5 years in IGRT 
group, whereas late rectal morbidity in non IGRT group was as fol- 
lows; Grade 1 : 21% (70/332), Grade 2: 9.7% (32/332), Grade 3: 5.7% 
(19/332), respectively. 
Conclusions: We have shown that IGRT using MRI for cervical can- 
cer is less toxic than non-IGRT technique and the survival rate using 
IGRT was equal to or better than non-IGRT. 
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IS THE INCREASED LEVEL OF SERUM NITRIC OXIDE RESPONSIBLE 
FROM GENITOURINARY COMPLICATIONS OF CHEMORADIOTHE- 
RAPY IN CERVIX CANCER ? 
H. Ozyurt ~, D. Gul ~, Z. Ozgen ~, S. Ozden ~, O. Gumustekin Bulbul 2, S. 
BilseF, K. Cepni ~, M. EreM, A. Mayadagli ~, 
I - KARTAL DR. LUTFI KIRDAR RESEARCH AND TRAINING HOSPITAL, Radiation On- 
cology, Istanbul, Turkey, 2 - MARMARA UNIVERSITY, SCHOOL OF MEDICINE, Bio- 
chemistry, Istanbul, Turkey 

Purpose/Objectif: In this study we aimed to investigate the relation- 
ship between serum nitric oxide level (NO) and the complications of 
chemoradiotherapy in locally advanced cervix cancer patiens. 

Materials/Methods: Inoperable, locally advanced FIGO stage 2B-3B 
cervix cancer patients were included into the study. Patients were 
treated with 50.4 Gy external-beam pelvic radiotherapy and 14-20 
Gy boost dose was delivered intracavitary or externally. Patients 
were assigned to receive cisplatin (50 mg/m 2) weekly, for six cycles 
with concurrent pelvic radiotherapy. Every week on the 1 't, 6 th, 11 th, 
16 th, 21 th, 26 ~h days of radiotherapy blood samples were collected 
from patients 15 minutes before irradiation and 30 minutes after 
chemotherapy. Once a week patients were physically examined and 
the complications of the treatments were scored according to Ra- 
diation Therapy Oncology Group criteria. NO concentrations were 
determined indirectly by serum nitrite/nitrate levels. 
Results: The changes in the serumlevel of NO during radiotherapy 
and chemotherapy were not statistically significant. The level of NO 
before radiotherapy and after chemotherapy was found to be high- 
est at the 2 "d week of treatment course. Grade 1-2 genitourinary and 
lower gastrointestinal complaints were the most frequently encoun- 
tered side effects. Like the NO concentrations the highest rate of the 
genitourinary system complications occurred in the second week of 
the treatment course. 
Conclusions: The correlation between the highest serum NO con- 
centration and the highest rate of grade 1-2 genitourinary system 
complications encountered in the 2 nd week of the treatment might 
be considered as the result of injury of urothelium by increased se- 
rum NO. 
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ISOLATED FULL-THICKNESS CERVICAL STROMAL INVASION WAR- 
RANTS POST-HYSTERECTOMY PELVIC RADIOTHERAPY IN FIGO 
STAGE IB-IIA UTERINE CERVICAL CARCINOMA. 
S.H. Moon ~, H-G. Wu 1, S.W. Ha 1, H.R Lee 2, S.B. Kang 2, Y.S. Song 2, N.H. 
Park2, J.W. KiT 2, I.A. Park 3, B.H. KiT 3, 
1 - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE, Department of Radia- 
tion Oncology, Seoul, Korea 
2 - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE, Department of Obstet- 
rics and Gynecology, Seoul, Koea 
3 - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINF~ Department of Pathol- 
ogy, Seoul, Koea 

Purpose/Objectif: Full-thickness stromal invasion (FTSI) lies concep- 
tually between microscopic involvement of parametria and deep 
stromal invasion. To evaluate the potential benefit of postoperative 
radiotherapy (PORT) to reduce recurrence in women with isolated 
FTSI as an unfavorable pathological finding after radical hysterec- 
tomy and pelvic lymph node dissection (PLND) in FIGO stage IB-IIA 
cervical carcinoma. 
Materials/Methods: A total of 1,868 patients with stage IB-IIA cer- 
vical carcinoma underwent type III radical hysterectomy and PLND 
between January 1982 and December 2002. Seventy-four of these 
patients had isolated FTSI without any other unfavorable pathologi- 
cal finding, such as, lymph node metastasis, microscopic parametrial 
involvement, involved resection margin, lympho-vascular space in- 
vasion, or large clinical tumor diameter (> 4 cm). FTSI was defined 
as the microscopic involvement of the cervical-parametrial transi- 
tion zone on the cervical side without invasion of parametrial tissue. 
Forty-one of these patients had no adjuvant treatment (S group) 
and 33 received PORT (PORT group). Patients with isolated FTSI who 
received chemotherapy were excluded. Treatment outcomes in the 
PORT and S groups were compared. 
Results: Median follow-up duration (range) of all patients was 83 
months (15-259). Five-year overall survival (OS) and 5-year cause 
specific survival of S group vs. PORT group were 91.5% vs. 97.0% 
(P = 0.612) and 91.5% vs. 97.0% (P = 0.245), respectively. However, 
5-year disease free survival (DFS) and 5-year pelvic failure free sur- 
vival (PFFS) of S group vs. PORT group were 77.2% vs. 97.0% (P = 
0.038) and 79.8% vs. 97.0% (P = 0.044), respectively. According to 
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a Cox proportional hazards model developed by forward, step- 
wise regression incorporating all prognostic variables, only PORT 
was marginally significant for DFS (RR 0,234; 95% CI 0.051-1.067; P 
= 0.061 ) and significant for PFFS (RR 0.055; 95% CI 0.005-0.620; P = 
0.019). Median survival duration and S-year post-recurrence survival 
measured from the date of recurrence were 26 months and 36,5%, 
respectively. A Grade 4 late complication developed in two patients 
(6%) in PORT group. 
Conclusions: PORT administered to patients with isolated FTSI af- 
ter radical hysterectomy and PLND reduces pelvic recurrence which 
may lead to poor salvage in FIGO stage IB-IIA cervical carcinoma 
with acceptable morbidity. 
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OUTCOME AFTER IRRADIATION FOR UTERINE CERVICAL CANCER 
PATIENTS WITH PARA-AORTIC LYMPH NODES METASTASIS 
S-H. Kang ~, M. Chun I, S-Y. Lee I, S-W. Kim I, Y-T. Oh I, H-S. Jang I, H-S. 
Ryu 2, K-H. Jang 2 

I - AJOu UNIVERSITY HOSPITALr Radiation Ontology, Suwon, Korea 
2 - AJOU UNIVERSITY HOSPITAL, Gynecology Oncology, Suwon, Korea 

Purpose/Objectif: The prognosis of patient with uterine cervical 
cancer is relatively good. For all stage, S-year survival and disease 
free survival rates of patients treated with radiation therapy are 61% 
and 73%, respectively. However, para-aortic lymph node (PALN) me- 
tastases at the time of initial diagnosis is poorer than that of PALN 
negative patients and S-year survival rate is only 31-48% (ref 11- 
3,11,12). This study is to evaluate the outcome after extended field 
radiotherapy in patients with PALN metastases from cervical cancer. 
Materials/Methods: Between September 1994 and December 
2003, total 16 patients with histologically proven uterine cervical 
cancer, FIGO stages I-IVA and stage IVB limited to supraclavicular 
node metastasis, had PALN metastases at initial presentation. They 
underwent both of external beam radiotherapy and intracavitary 
brachytherapy. The radiation dose to whole pelvis and PALN was 45 
Gy (1.8 Gy/fraction). Midline block was applied at dose of 36-45 Gy 
depending on reduction of tumor size and was followed by para- 
metrial boost dose of 6-14 Gy in 3-7 fractions. All patients except 
two received concurrent chemotherapy. The follow-up period after 
treatment for PALN was 24.5 months (ranging 9-124 months). 
Results: Fourteen out of 16 patients had subsequent metastases at 
following areas; bone, liver, distant lymph node area such as supra- 
clavicular node, or abdominal carcinomatosis. Five patients (31.3%) 
failed at PALN area inside the radiation field. Median time to recur- 
rence was 11 months (range, 0-67 months). Two patients were fol- 
lowed with disease free status for 54 and $6 months after aggressive 
treatment to metastatic site, respectively. Median overall survival 
was 27 months (9-124 months). Overall survival rate was 39.0 % 
at S-year. Two patients died from cervical cancer unrelated causes; 
systemic lupus erythematosus and second malignancy. Disease free 
survival rate at 5-year was 18.8%, respectively. Five patients were 
still alive for 12-58 months; alive without disease in 3 and alive with 
disease in 2. 
Conclusions: The results of our study were comparable to previous 
data shown in literatures although most patients failed at distant 
sites. Also, two patients were followed with stable disease or no evi- 
dence of disease for more than 48 months after re-irradiation and/or 
chemotherapy to recurrent or metastatic tumor. This suggests that 
aggressive treatment can increase effectively survival duration even 
in patients with subsequent recurrence or distant metastasis. 
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PET/CT PLANNED IMRT AND BRACHYTHERAPY IN CERVICAL CAN- 
CER 
F. Kjaer-Kristoffersen ~, S. Spahn-Horn I, A.K. Bertelsen ~, S.A. Engel- 
holm ~, 
/ - RIGSHOSPITALET, COPENHAGEN UNIVERSITY HOSPITAI~ Dept. of Radiation On- 
tology, Copenhagen, Denmark 

Purpose/Objectif: Introduction of PET/CT scanning is a new meth- 
od to detect lymph nod metastasis in patient with cervical cancer. 
This requires more intensive treatment with a higher total dose to 
a larger volume without changing the treatment of the uterus radi- 
cally. 
Materials/Methods: The modern diagnostic equipment creates 
a need for more intensive treatment in comparison to the past. As 
far as cervical cancer is concerned, we have now started to define 
volumes for IMRT (5 or 7 beams/sliding window technique) up to 
both S0 Gy and 64 Gy in 32 fractions, where the external treatment 
of the uterus (50 Gy IMRT) is followed by an intracavitary treatment 
of 17,5 Gy (10 pulses) x 2 (defined in point A). Both treatments are 
planned on TPS Eclipse (Helios/BrachyVision - Varian) - the follow- 
ing treatments are given with 18 MV on a Clinac 2300CD/EX (Varian) 
and Ir-192 PDR microSelectron (Nucletron) respectively. At the TPS 
we are able to sum both kinds of treatments to prepare the total 
dose plan. 
Results: Since 2003 we have treated 30 patients by IMRT followed by 
i ntracavitary brachytherapy. We have chosen to look at the summed 
plans for patients treated in the last 2 years to get an opportunity to 
make guidelines for future. Out of these patients half have only been 
treated in the pelvic region, the rest have been treated in the para 
aortic region as well. 
Conclusions: With these treatment modalities we are able to get 
higher doses to the PET positive lymph nodes and at the same time 
obtain the usual dose in uterus.This technique allows combination 
of IMRT and brachytherapy. We recommend IMRT in order to aim a 
sufficient dose to positive lymph nodes in the pelvic or para aortic 
region. 
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POST-OPERATIVE RADIOTHERAPY (RT) IN CERVIX CARCINOMA 
STAGE I-IIA; TREATMENT RESULTS AND PROGNOSTIC FACTORS IN 
74 PATIENTS FROM 1994 TO 2000 

L. Uitterhoeve I, K. Koedooder i, L. Stalpers I, M, Schilthuis 2, D. Gonzal- 
ez Gonzalez 3, C. Koning ~ 
1 - ACADEMIC MEDICAL CENTER, Radiotherapy, Amsterdam, Netherlands 
2 - ACADEMIC MEDICAL CENTER, Gynaecology, Amsterdam, Netherlands 
3 - IN MEMORIAM 

Purpose/Objectif: Based on a retrospective analysis of 188 patients 
(pts) treated with post-operative RT in our department from 1970- 
1993 the treatment policy was adapted in 1994. After 2000 chemo- 
therapy was added in some categories of pts. In this analysis results 
of treatment between 1994 and 2000 are analysed and compared to 
our historical data. 
Materials/Methods: Patient characteristics. Seventy-four patients 
with an early stage cervix cancer, mean age 46 years (range 25-81) 
were treated with primary surgery, followed by adjuvant radiothera- 
py; 61 squamous cell carcinomas and 13 adenocarcinomas. Surgery 
consisted of a radical uterus extirpation (Wertheim-Okabayashi: 
n=57) or a simple abdominal (n=12) or vaginal (n=S) uterus extir- 
pation. Indications for adjuvant RT were: positive parametrium (n= 
18), positive lymph nodes (n=28), both positive parametrium and 
positive lymph nodes (n=10), other (n=18), R1 resection (n=11), 
R2 resection(n=2). Angio-invasion was present in 23 pts. In 10 pts 
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a blood transfusion was needed to maintain the haemoglobin level 
on a minimum of 7.S mmol/I before or during RT. Treatment charac- 
teristics: external beam RT (EBRT) was given in 72 pts (upper limit 
L4/L5: 63 pts, Th 12/L1 : 9 pts), 69 pts received a dose of 45-50.4 Gy. 
Brachytherapy to the vaginal top was administered in 48 pts. 
Results: Actuarial results at 5 years: Overall survival (OS) 78 %, lo- 
cal disease-free survival (LDFS) 85% and distant metastases-free 
survival (DMFS) 80 %. Prognostic factors: Tumour extension both in 
lymph nodes and in parametrial tissue had a negative impact on OS, 
LDFS, DMFS ; anglo-invasion and need for transfusion on LDFS; age 
< 51 yrs had a negative influence on DMFS. No significant influence 
was seen for pathology, stage, number of nodes, radicality, tumour 
size, type of surgery, upper field limit, EBRT-dose or administration 
of brachytherapy. Grade 1-2 or grade 3-4 complications were seen 
in 17 and 3 pts respectively, the cumulative risk of late grade 3-4 
complications at 5 yrs was 6.6 %. OS and LDFS are identical to his- 
torical data. 
Conclusions: Excellent 5 yrs survival is reached with adjuvant ra- 
diotherapy alone after primary surgery for cervix cancer in patients 
with microscopic turnout extension beyond the uterus. 
Morbidity of post-operative radiotherapy is acceptable. Poor prog- 
nostic features were 1 : presence of tumour both in lymph nodes 
and parametrium, 2 : anglo-invasion, 3 : age < 51 years. Patients with 
these features may further benefit from concomitant chemo-radio- 
therapy (1,2,3) and/or radiation dose escalation by IMRT (1,2). 
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PRIMITIVE UROTHELIAL CELL CARCINOMA OF THE VAGINA: RE- 
PORT OF A CASE. TREATMENT AN D REVIEW OF THE LITERATURE. 
A. Hervas Moron/, I. Rodriguez% S. Sancho ~, S. Cordoba% A. Montero ~ 
R. Morera% J. Corona/, C. Vallejo% A. Ramos ~ 
I - RAMON Y CA JAb Radiation Ontology, Madrid, Spain 

Purpose/Objectif: Urothelial carcinoma localized outside the un- 
nary tract is uncommon. It has been sporadically reported in the 
female genital tract with or without concomitant bladder involved. 
Fertissof was the first one who described in 1990. Up to date, only 
6 cases have been published. The urothelial cell carcinoma of the 
vagina (UCCV) could be primary or metastatic. The pathogenesis of 
the primary is unclear.The vagina as well as the bladder has its em- 
bryological origin in the urogenital sinus, the inestability in their epi- 
thelios could explain the tumour development. Nevertheless, other 
authors believe that they derive from a common pluripotential cell. 
Materials/Methods: The case is a 75 years old woman who pre- 

seated in 1991 grade II papilar urothelial cell carcinoma of bladder. 
Transurethral resection of the bladder tumour was done and left ne- 
froureterectomy, due to the presence of tumour in left kidney. The 
findings were: grade II papilar urothelial carcinoma, not infiltrating, 
multifocal localized in the calyces, distal ureters and bladder.Later, 
she presented seven local relapses at the bladder that have been 
treated with transurethral resections plus postoperatives local instil- 
lations.ln 2004, she presented multiple lesions in the vault and the 
walls of the vagina; they were excised. Pathological examinations 
confirmed the presence of transitional cell carcinoma. Metastatic 
workup was negative for metastases. On May 2004, she underwent 
abdominal hysterectomy and bilateral salpingo-oophorectomy and 
vaporization of residual vaginal lesions. She was treated with high- 
dose-rate brachytherapy.The applicator used was vaginal cylinder, 3 
cm diameter was used.The whole length of the vagina was treated, 
no shielding was used. The treatment was given in 6 fractions, S.S 
Gy/fx, twice a week, to a total dose of 33 Gy, prescribed 5 mm to the 
vaginal surface. 
Results: The treatment was well tolerated. Currently, the patient is 
alive without evidence of Ioco-regional recurrence. 
Conclusions: Primitive UCCV is a rare tumour with an uncertain 
pathogenesis. We cannot give any standard treatment recommen- 
dation. A close follow-up of the entire urogenital tract should be 
done given the high risk of local recurrence. After the excision of the 
vaginal urothelial lesion, adjuvant radiotherapy could be offered as 
a treatment option in selected patients. 
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PROGNOSTIC FACTORS OF STAGE liB UTERINE CERVIX CANCER: 
RESULTS FROM KOREAN PATTERNS OF CARE STUDY 1998-1999 
D. Choi% E. Kim%Y. Kim 1, I. Kim% 
I - SOONHYANG UNIVERSITY HOSPITAL,  Radiation Oncology, Seoul, South Ko- 
rea 
2 - SEOUL NATIONAL UNIVERSITY HOSPITAL, Radiation Ontology, Seoul, South 
Korea 

Purpose/Objectif: The aim of this study is to veryfy prognostic fac- 
tors in stage liB cervical cancer who received radical radiotherapy 
in 1998 and 1999.The data were collected from on-line Korean Pat- 
terns of Care Study program. 
Materials/Methods: We developed on-line registration format of 
the Korean Patterns of Care Study (http://www.pcs.re.kr) and con- 
ducted a natiowide on-line data entry of uterine cervical cancer by 
radiation oncologist or trained data manager from 31 institutions 
out of the whole 42 hospitals operating radiation therapy in Korea 
at that time. National estimates were made using weights that re- 
flected the relative contribution of each institution and a total of 626 
patients record were reviewed from 886 patients selected randomly. 
A total of 298 patients (47.6%) were stage lib according to FIGO stag- 
ing. We analized outcomes of single FIGO stage (liB) according to 
various prognostic factors including extent of parametrial involve- 
meat. 
Results: The median age of the total patients was 61 years old 
(range 32-86) and 95.0% of the patients received brachytherapy 
(high dose rate or low dose rate intracavitary radiotherapy) during 
treatment. Patients with pretreatment anemia (serum hemoglobin 
level< 10g/dl) rate was 16.4% and one half of them received transfu- 
sions before treatment. Five year overall survival rate and disease 
free survival rate (five YDFSR) for all the patients were 80.6% and 
57.6%, respectively. Five YDFSR for patients with pretretment ane- 
mia was 47.3% compared to 58.2% for patients with hemoglobin 
levels 10g/dl or more (p=0.261). Serum squamous cell antigen (SCC) 
level was monitored in 199 patients. Five YDFSR for patientrs with 
initial SCC higher than 5ng/ml or higher was55.6% compared to 
63.1% in patients with lower levels of SCC or normal range and the 
difference was statistically not significant. About one third (102/298) 
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of the patients had bilateral parametrial involvement and SYDFSR 
for unilateral and bilateral involvement were 58.3%, and 55.3%, re- 
spectively (p=0.736). There were no significant survival differences 
regarding to energy of the treatment machine, methods of brachy- 
therapy. Only tumor size was a significant prognostic factor and 5 
YDFSR for patients with tumor size 3cm or less was 67.0% compared 
to 51.5% for patients with more than 3cm (p=0.010). By multivar- 
ate analysis, the tumor size was still a significant prognostic factor in 
stage II B cervial cancer. 
Conclusions: Extent of parametrial involvement and pretreatment 
serum squamous cell carcinoma antigen levels were not significant 
factors. Only tumor size was a significant prognostic factor. More 
data entry from on-line registration is needed for better evaluation 
of the prognostic factors. 
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PRONE VS. SUPINE POSITION PELVIC IMRT FOR ENDOMETRIAL 
CANCER - A DOSIMETRIC AND TOXlCITIES COMPARISON STUDY 
S. Beriwal ~, D. Heron 1, S. Jain 2, H. Kim ~, R. Edwards 3, J. Kelley 3 
1 - UNIVERSITY OF PITrSBURGN CANCER INSTITUTEr Department of Radiation On- 
cology, Pittsburgh, USA 
2 - UNIVERSITY OF PI'rrSBURGH SCHOOL OF MEDICINE, Pittsburgh, USA 
3 - UNIVERSITY OF PITrSBURGN CANCER INSTITUTE, Department of Gynecology, 
Division of Gynecologic Oncology, Pittsburgh, USA 

Purpose/Object i f :  Intensity-modulated radiotherapy (IMRT) has 
been shown to reduce the radiation dose to small bowel in pelvic RT 
in gynecology patients. Prone positioning has also been used to de- 
crease small bowel dose by displacement of small bowel from the RT 
field in these patients. The purpose of this study was to determine 
the dosimetric and toxicities differences between prone and supine 
position IMRT in endometrial cancer patients treated with adjuvant 
radiation 
Mater ia ls /Methods:  Forty seven consecutive patients of endome- 
trial cancer treated with adjuvant RT were analyzed. Patients were 
non-randomly treated in prone or supine position depending on 
physicians' discretion. Twenty-one patients were treated in prone 
position and 26 in supine position. Dose-volume histograms for nor- 
mal tissue structures and target were compared between the supine 
and prone IMRT plans using the Matt Whitney test. Similarly acute 
and chronic toxicities were also compared between the two groups 
Results: The demographics, BMI, stage, histology and type of sur- 
gery were comparable between the two groups. The VlO (percent- 
age of volume getting 10Gy), V20, V30, V40, V45, VSO for small bowel 
were 89.5, 69, 33, 12.2, 5, 0 in the prone group and 87.5, 62.7, 26.4, 
8, 4.3 and 0 in the supine group. The difference was not statistically 
different. Similarly the dose volume histograms for bladder and rec- 
tum were also comparable except for slight higher VlO (1.5%) and 
V20 (5%) for the rectum in the supine group which was statistically 
different. Similarly PTV 95 (percentage of PTV getting 95% of dose), 
PTV 110 and PTV 120 were 100%, 1.5% and 0% in prone group and 
98.5%, 2.5% and 0% in the supine group.The median fol low up was 
20 months. Acute small bowel toxicities were Grade 1 in 7 pts and 
grade 2 in14 pts in prone group vs. grade 1 in 6 pts and grade 2 
in19 pts in supine group. Similarly chronic toxicity was grade 1 in 
7 pts and grade 3 in 1 pt in prone group and grade 1 in S pts in 
supine group. All these toxicities were comparable with no statisti- 
cally significant difference. No patient had Iocoregional recurrence 
in either group. 
Conclusions :These preliminary data suggests that there is no differ- 
ence in normal tissue dosage and toxicities between prone and su- 
pine IMRT in endometrial cancer treated with radiation. The supine 
position is preferred because of less set up uncertainties We need 
longer follow up and more outcome studies to see if there is any 
difference in toxicities between the two approaches 
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RADIOTHERAPY AND HYPERTHERMIA FOR CARCINOMA OF THE 
VAGINA 
J. van der Zee ~ , M. Aktas 2, D. De Jong 2, J. Nuyttens 3, D. Wielheesen ~, E. 
Batman 4, C. Bu rger 2 , A. Ansink 2, 
I - ERASMUS MC - DANIEL DEN HOED CANCER CENTER~ Radiation Oncology - 
Hyperthermia Unit, Rotterdam, The Netherlands 
2 - ERASMUS MC - DANIEL DEN HOED CANCER CENTEI~ Obstetrics and Gyneacol- 
ogy - Div of Gynaecology and Gynaecologic Oncology, Rotterdam, The 
Netherlands 
3 - ERASMUS MC - DANIEL DEN HOED CANCER CENTER, Radiation Oncology, Rot- 
terdam, The Netherlands 
4 - ERASMUS MC - DANIEL DEN HOED CANCER CENTER~ Internal Medicine - Div 
Medical Ontology, Rotterdam, The Netherlands 

Purpose/Object i f :  To evaluate the results of radiotherapy in pa- 
tients with vaginal cancer. 
Mater ia ls /Methods:  A cohort of 44 patients (6 stage I, 23 stage II, 8 
stage III and 3 stage IVa) treated between 1990 and 2002 with radio- 
therapy for primary vaginal cancer was assessed. Radiotherapy was 
given either alone (n=34), combined with chemotherapy (n=3), or 
with hyperthermia (n=7). Hyperthermia was added to radiotherapy 
in case of a tumour size > 4 cm in diameter for FIGO stage III disease. 
Survival rates and median survival were evaluated. 
Results: The calculated overall 5-year survival of primary vaginal 
cancer was 63 %. High grade tumors had lower OS rates than low 
grade tumors (25% vs 61%). For FIGO stage II (n=23), 5 yrs OS was 
59% and for FIGO stage III (n=8), this was 56%. In the figure, overall 
survival curves in relation to FIGO stage are shown. 
Conclusions: In primary vaginal cancer, turnout stage is the major 
prognostic factor. In the NCDB report on cancer of the vagina, the 5 
yrs overall survival was 58% for stage II tumours, and 36% for stage 
Ill-IV tumours [1]. The similar 5 yrs OS rates for stage II and III tumours 
in the population studied by us may be related to the addition of 
hyperthermia to radiotherapy in patients with stage III tumours with 
a diameter larger than 4cm. The supplementary effect of hyperther- 
mia to radiotherapy may be a feasible and beneficial approach to 
improve the treatment results of vaginal cancer. 
Creasman WT, Phillips JL, Menck HR. The national cancer data base 
report on cancer of the vagina. Cancer 1998;83:1033-40. 
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RADIOTHERAPY IN THE ADJUVANT SETTING OF CERVICAL CARCI- 
NOMA:TREATMENT RESULTS AND PROGNOSTIC FACTORS 
F. Yildiz ~, I.L. Atahan I, E. Ozyar ~, B. Pehlivan I, M. Genc 2, F. Kose 3, A. Ay- 
han4,N. GulerS, G. Tolunay ° 
1 - HACEFrEPE UNIVERSITY FACULTY OF MEDICINE, Radiation Oncology, Ankara, 
Turkey 
2 - SELCUK UNIVERSITY FACULTY OF MEDICINE, Radiation Oncology, Konya, Tur- 
key 
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3 - SSK ANKARA MATERNITY AND WOMEN'S HEALTH TEACHING HOSPITAL~ Gyneco- 
logic Ontology, Ankara, Turkey 
4 - HACETrEPE UNIVERSI~' FACULTY OF MEDICINÈ Gynecologic Ontology, An- 
kara, Turkey 
5 - HAC~-rEPE UNIVERSrn' FACULTY OF MEDICINE, Medical Oncology, Ankara, 
Turkey 
6 - SSK ANKARA MATERNITY AND WOMEN'S HEALTH TEACHING HOSPITAL~ Gyneco- 
logic Oncolog 7, Ankara, Turkey 

Purpose/Objectif: To evaluate the efficacy of postoperative radio- 
therapy and to investigate prognostic factors for early stage cervical 
cancer patients. 
Materials/Methods: From December 1993 to December 2001, 157 
patients with stage I-II cervical cancer treated by surgery and post- 
operative radiotherapy were included in this study. Indications for 
postoperative external radiotherapy were based on pathological 
findings, including lymph node metastasis, positive surgical mar- 
gins, parametrial involvement, pT2 tumor and presence of 2 minor 
risk factors as lymphovascular space involvement, deep stromal 
invasion and tumor diameter between 2-4 cm. Seventy-two (46%) 
patients received radiotherapy (RT) alone, whereas 68 (43%) were 
treated with RT and concomittant chemotherapy (CT) and 17 re- 
ceived neoadjuvan CT. Patients with vaginal margin positivity also 
received 27.5 Gy HDR brachytherapy in S fractions. 
Results: Median follow-up time was S0 months. The actuarial S-year 
overall (as), disease free (DFS), local recurrence free (LRFS) and dis- 
tant metastases free (DMFS) survival rates were 68%, 69%, 77% and 
86% respectively. Univariate and multivariate analyses revealed that 
metastatic lymph node number was the only significant prognostic 
factor for all end points. While metastatic pelvic LN level was sig- 
nificant for aS, LRFS, DMFS, chemotherapy was found to have sig- 
nificant effect on aS, DFS, LRFS. Moreover RT duration for DFS and 
LRFS; type of surgery and involvement of endometrium for DFS and 
DMFS; grade and paraaortic lymph node involvement for DFS and 
hemoglobin level for aS were the other significant prognostic fac- 
tors that affect survival rates in multivariate analyses. 
Conclusions: Our results indicate that number and level of metas- 
tastic LN's, and chemotherapy are the most important prognostic 
factors determining the survival rates. It seems that current treat- 
ment approaches are not adequate. 
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THE BENEFITS OF ADJUVANT EXTRA-FIELD RADIOTHERAPY (EFRT) 
IN MULTIMODALTREATMENT OF ADVANCED CERVICAL CANCER. 
J. Kreinina 1, A. Titova ~, N. Shipilova ~, N. Shevchenko 1, 
1 - RUSSIAN SCIENTIFIC CENTRE Of = ROENTGENORADIOLOGY, MOSCOW, RUSSIA, Radio- 
surgery, Moscow, Russia 

Purpose/Objectif: Multimodal therapy, based on neoadjuvant 
chemotherapy, surgery and RT combination, is one of the most ac- 
tual variant of advanced cervical cancer treatment, but results are 
still disappointing and comparable with results of RT alone. Adju- 
vant EFRT included in post-operative RT programme seems to be 
the way to improve the results. 
Materials/Methods: 57 patients 16-77y.o. with advanced cervical 
cancer T2a-3bNo-lMo, after neoadjuvant platinumA¥-taxan based 
chemotherapy and surgery, were included because of metastasis in 
pelvic lymph nodes (LN) and\or because of 3 and more factors of 
poor prognosis: tumor volume before treatment more than S0sm 3, 
tumor embols in lymph and blood vessels, low uterine segment in- 
volvement with myometrial invasion, therapeutic pathomorphosis 
I-II in tumor and metastatic LN. There were no evidence of para- 
aortic metastasis in any patients before the treatment. All included 
received the same post-operative pelvic irradiation, and then were 
randomized in 2 groups with ( group 1) or without ( group 2) adju- 
vant EFRT, groups were comparable. 

Results: In 27 (47,3%) of patients in group 1 EFRT on para-aortic LN 
zone was held, in 7 (26%) of them, 0-1 ECOG, at the very beginning 
of post-operative RT course, simultaneously with brachytherapy on 
vaginal scar and vagina tube, 3-4 hours after vaginal irradiation, in 
20 (74%), ECOG I1>, GIT I1> during neoadjuvant therapy, EFRT was 
the last step, after pelvic irradiation. Concomitant therapy included 
gastro protectors, H3-blocators, intravenous infusion of ozone solu- 
tions. EFRT programmes were optimized to minimize dose rate in 
spinal cord, renal, intestine, skin, 2-2,2Gy\fraction, total dose 36- 
40Gy. No complications grade Ill-IV RTOG/EORTC. During the EFRT 
haematologic toxicity I-II was noticed in 8 (29%), gastro-intestinal 
toxicity -in 16 (57%), anorexia I- in 10(37%), vomiting - in 6 (22%), 
gastritis - in 4 (14,8%). 30 (52,6%) patients in group 2 had been ob- 
served. 2-year-results in two groups were compared, aS 96,4% vs 
85%, DFS 88,6% vs 77,5%, LN progression 12% vs 0%. 
Conclusion: Adjuvant extra-field radiotherapy (EFRT) is effective 
and well tolerated way to improve the results of multimodal treat- 
ment in patients with advanced cervical cancer resistant to neoad- 
juvant chemotherapy. 
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THE ROLE OF PET IN PREDICTION OF TREATMENT RESPONSE OF 
PATIENTS TREATED BY CURATIVE RADIOTERAPY - EARLY EXPE- 
RIENCES AND OBTAINED DATA 
T. Novotny ~, R ~lampa ~, S. Ko~takova 1, B. Ondrova 1 , H. Dole~elova ~, K. 
Boleak 2, L Mou kava 3 
1 - MASARYK MEMORIAL CANCER INSTITUTE, Department of radiation oncol- 
ogy, Brno, Czech republic 
2 - MASARYK MEMORIAL CANCER INST~TUTF-, Department of nuclear medicine, 
Brno, Czech republic 
3 - MASARYK MEMORIAL CANCER INSTITUTE, Department of gynecology, Bmo, 
Czech republic 

Purpose/Objectif: The carcinoma of the cervix of the uterus is the 
second most frequent cancer in women in the Czech Republic. The 
most important prognostic factors are a tumor volume and the in- 
volvement of lymph nodes. The nodal status evaluation is very im- 
portant for the optimal choice of a treatment strategy. The cervix 
carcinoma metastasizes in a predictable pattern. The involvement of 
pelvic and para-aortic lymph nodes is the most important prognos- 
tic factors. It was proved by many studies that local control in lymph 
nodes leads to increasing patients' overall survival. Possibilities of 
CT probe in detecting lymph node metastases are very poor. GaG 
study has found that CT scans identify only 34% of para-aortic nodal 
metastases. 
Several studies try to find PET prognostic value to increase a treat- 
ment effectivity. Some published studies try to use this new diag- 
nostic method in staging and a treatment of the cervix carcinoma. 
However, most of them are retrospective. PET can be also used for 
detecting of recurrent or persistent disease. Typical manifestations 
of recurrent cervical cancer are pelvic masses and lymphadenopa- 
thy. 
Materials/Methods: Patients are treated with curative radiotherapy. 
The volume of radiotherapeutic fields will be determined by results 
of PET and CT scans. Radiotherapy is applied only on the pelvis in 
the case of negative lymph nodes. The fields are extended to in- 
volved lymph nodes in case PET positive scan on lymph nodes. 
We plan radiotherapy using planning CT and 3D planning console. 
Brachyradiotherapy is applied according to the standard recom- 
mendation. Concominant is used in indicated cases. 
Regularly, patients are followed up in the Department of Radiation 
Oncology and Gynecology after finishing the therapy. We do new 
PET and CT scans 3 months and next new PET scan 9 months after 
the radiotherapy to determine the received results• In our prospec- 
tive study we observe the local control, DFS, TTP and aS. We will 
used Cox regression function, log-rank test and Kaplan-Meier sur- 
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vival function. Another questions we try to find answers on are: 
Signification of PET imaging in staging of the cervix cancerCompari- 
son of PET and CT image before a treatmentSearching for patients 
in a high riskOptimalization of a treatment strategy Eliminating false 
positive and false negative resultsEvaluation of a correlation be- 
tween PET and response rate of the therapy 
Conclusions: PET is a new diagnostic method, which is looking for 
its place in the routine oncological praxis. Its' introduction into stag- 
ing of cervical carcinoma can change a therapeutic strategy. This 
trial could identify the patients with a higher relapse risk which have 
some benefit from a more aggressive therapy and clear up how we 
can use PET in the conservative treatment of cervix carcinoma. We 
evaluated 25 patients and this poster will discussed our first experi- 
ences and obtained data after first year of ongoing study. 
Supported: IGA MZ CR NR 8342-3/2005 

817 poster 

THE VALUE OF TUMOUR VOLUME IN ADVANCED CERVICAL CAR- 
CINOMA 
O. Coza 1, C. Ordeanu ~, S. Gavris 1 , N. Todor 2, E. Szilagyi% M. Bako% 
1 - ONCOLOGICAL INSTITUTE "I.CNIRICUTA" , Brachytherapy, Cluj-Napoca, Ro- 
mania 
2 - ONCOLOGICAL INSTITUTE "I.CHIRICUTA", Radiotherapy, Cluj-Napoca, Roma- 
nia 

Purpose/Objectif: The value of cervical tumour volume is clearly 
established in early cervical carcinoma (FIGO stages IB1 and IB2). 
We have evaluated the effect of the tumour dimension on global 
survival (SV 3) and local control in advanced cervical cancer (FIGO 
stages liB-Ill). 
Materials/Methods: 261 patients were retrospectively evaluated. 
According to the FIGO stage 93 patients (36%) were in stage liB, 99 
patients (38%) in stage Ilia and 69 patients (26%) in stage IIIB. Re- 
garding the tumour greatest dimension we stratified the patients 
in two groups: < 4 cm. (135 patients) and > 4 cm. (126 patients). 
All patients received a four-field "box" external beam radiotherapy 
(EBRT) with standard fractionation associated with endocavitary 
utero-vaginal medium dose rate brachytherapy (MDR-BT). In 107 
patients a TAHBSO with bilateral pelvic lymphadenectomy was as- 
sociated: 77 patient from stage liB (83%), 28 patients in stage IliA 
(28%) and two patients in stage IIIB (3%). After a median follow-up 
of 44 months the SV 3 and LC were evaluated. 
Results: The global SV 3 was 86% in patients with tumors < 4 cm. vs. 
68% in tumors > 4 cm. in the largest diameter (p=0.01). For stage 
lib patients the SV3=96 % in tumors < 4 cm. vs. 76% for tumors > 4 
cm. (p<0.01); in stage Ilia and IIIB we found the same difference be- 
tween the two groups regarding SV 3, but without statistical signifi- 
cance. The global local control was 73.5% (192 from 262 patients), 
significant better in patients with tumors < 4 cm.:81% vs. 66% in pa- 
tients with tumors > 4 cm. According to FIGO stage the local control 
was 84% in stage liB, 73% for stage Ilia and 61% in stage IIIB. Pelvic 
recurrence ocurred in 33 patients (12.6%): 20 patients with tumors > 
4 cm. (16%) vs. 13 patients with tumors < 4 cm. (9%). 
Conclusions: We found that in advanced cervical carcinoma the tu- 
Tour dimension is an important prognostic factor for local control 
and global SV 3, with the greatest predictive value in stage liB FIGO. 
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VAGINAL BOOST FOR ENDOMETRIAL CARCINOMA RADIOTHE- 
RAPY: BRACHYTHERAPY VS IMRT. A COMPARISON PLANNING 
STUDY. 
A. Franzetti Pellanda% A. Richetti%G. Ballerini% A. Fogliata% 
1 - ONCOLOGY INSTITUTE OF SOUTHERN SWITZERLAND, Radio-Oncology, Bellin- 
zona, Switzerland 
2 - ONCOLOGY INSTITUTE OF SOUTHERN SWITZERLAND, Medical Physics, Bellin- 

zona, Switzerland 

Purpose/Objectif: To evaluate the differences between endocavi- 
tary brachytherapy and IMRT in the vaginal boost treatment for en- 
dometrial carcinoma, in terms of both vaginal target volume cover- 
age and rectum sparing. 
Materials/Methods: Five patients were selected presenting an 
Endometrial carcinoma. They were treated in our institute with a 
vaginal intracavitary brachytherapy boost of 2 fractions of 6 Gy, 1 
fraction/week, after a pelvic external irradiation. Dose-volume histo- 
grams (DVH) of rectum (organ at risk) and vagina (boost target) were 
analysed, comparing the brachytherapy treatment with Ir-192 HDR 
(through a cilindrical vaginal applicator), and an intensity modulated 
treatment (IMRT) with 5 fields of 6 MV and dynamic sliding window 
delivery. Fractionation was the same for both techniques (2 fractions 
of 6 Gy, as for actual brachytherapy treatment), and prescription was 
at the maximum target dose. 
Results: Concerning DVHs for rectum, the two techniques were 
highly comparable and the differences of various parameters be- 
tween the two techniques were not significant.The rectum was con- 
sidered only in the portion adjacent to the vagina. The mean dose 
for this portion of rectum was 30 to 35% independently from the 
analysed technique. On the contrary, differences were found for the 
target volume irradiation where ir-192 HDR brachytherapy reflects 
the known dose decreasing with depth while IMRT can deliver more 
homogeneous doses. Mean doses to the vagina were 75% (SD=3%) 
with brachytherapy and 93% (SD=5%) with IMRT. 
Conclusions: The IMRT solution, at planning level, gives the same 
result as brachytherapy treatment on the organ at risk (rectum), 
while a great advantage was found for the target (vagina) irradia- 
tion.To safely use the advantages of IMRT solution for vaginal boost 
in Endometrial Carcinoma,it is anyway advisable the association, 
during treatment, of advanced techniques for patient and organ 
positioning,like the image guided radiotherapy (IGRT) with ad hoc 
landmarks. 
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WHOLE ABDOMINAL RADIATION: A CURATIVE TREATMENT OP- 
TION IN A SUBSET OF PATIENTS WITH EPITHELIAL OVARIAN CAR- 
CINOMA IRRESPONSIVE TO CHEMOTHERAPY. 
L. Lutgens% C. Vos% R. Hermans 3, H. van der Putten 4, R. Lalisang s, P. 
Lambin 1 
I - MAASTRO CLINIC, Maastricht, Netherlands 
2 - ELISABETH ZIEKENNUIS, Gynecology, Tilburg, Netherlands 
3 - ACADEMIC HOSPITAL MAASTRICHT, Gynecology, Maastricht, Netherlands 
4 - CATHARINA ZIEKENHUIS, Gynecology, Eindhoven, Netherlands 
5 - ACADEMIC HOSPITAL MAASTRICNT, Medical Oncology, Maastricht, Neth- 
erlands 

Background: The majority of patients (pts) with advanced ovarian 
cancer will relapse following initial treatment. Additional therapy 
for recurrent ovarian cancer is considered palliative with overall sur- 
vival reported between 0-20% at 5 yr. Debulking surgery is used in 
a minority of carefully selected pts, the majority will be treated with 
chemotherapy only. The aim of the present study was to examine if 
optimal debulking surgery and adjuvant hyperfractionated whole 
abdominal radiation (WAR) can be justified as a salvage treatment 
with curative potential to these pts. Disease free survival (DFS) was 
chosen as primary endpoint. 
Materials/Methods: Nineteen pts had a laparotomy preceding WAR 
to assess tumor extend and to attempt macroscopic complete tu- 
mor resection. WAR (AP and PA fields) was delivered using a frac- 
tion dose of 0.8 Gy, twice daily, to a total dose of 30.4 Gy. After 8 Gy 
kidneys were shielded from the PA field. Four pts received a pelvic 
boost in daily fractions of 1.8 Gy up to 50.2 Gy and 1 pt received a 
pelvic and paraaortic boost up to 45 Gy. DFS was scored as the time 
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elapsed since the end of RT and clinical evidence of tumor recur- 
rence or an increase of the tumor marker CA-125. 
Results: Mean FU was 1.8 yr (range 0.02 - 5.8). Treatment was com- 
pleted as planned in 17 pts (90%) and was interrupted after 20.8 
Gy in 1 pt because of a durable thrombocytopenia irresponsive to 
transfusion. Another pt who developed intermitting signs of bowel 
obstruction did not complete treatment and succumbed 3 weeks 
following treatment. Median DFS was 0.6 yr. DFS at 5 yr was 24 + 
11%. Histologic type and initial FIGO stage were significant pre- 
dictors for clinical outcome: DFS at 5 yr was 53 + 2.5% vs 13 + 1 I% 
for pts with endometroid ca (n=6) and serous papillary carcinoma 
(n=13), respectively (p=0.04) and 100% in 3 pts (all endometroid ca) 
with FIGO stage I vs I 0 + 9% in 16 pts with FIGO stage III (p=0.03). Six 
pts (31%) developed signs of small bowel obstruction (SBO), mean 
interval 0.8 yr, range 0.3 - 2.0. At the time of SBO I pt was without 
recurrence and 5 pts had recurrent disease. 
Conclusions: Aggressive salvage therapy consisting of debulking 
surgery followed by WAR seems justifiable as a curative treatment 
option in a subset of pts. A favorable histological subtype (en- 
dometroid ca) and/or limited disease at presentation are predictors 
for a favorable clinical outcome in our experience. Serious late toxic- 
ity (SBO) in pts without recurrent disease is acceptable. 
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18-F-FDG-PET GUIDED IMRT OF HEAD AND NECK CANCER - FO- 
CAL DOSE ESCALATION PHASE I STUDY 
I. MadanP,W. Duthoy ~, M. Lonneux 2, M. Saerens ~, B. Vanderstraeten ~, 
V. Gregoire3,W. De Neve ~ 
1 -GHENT UNIVERSITY HOSPITAL, Deportment of Radiotherapy, Ghent, Bel- 
gium, 
2 - ST-Luc UNIVERSITY HOSPITAL, Department of Nuclear Medicine, Brussels, 
Belgium, 
3 -ST-Luc UNIVERSITY HOSPITAL, Radiation Oncology Department, Brussels, 
Belgium 

Purpose/Objectif: To investigate feasibility and to measure acute, 
late and dose limiting toxicity (DLT) when we performed phase I 
study of focal dose escalation for IMRT of head and neck cancer. Sec- 
ondary end-points of the study were response, local control, a site of 
relapse and survival that will be presented at the ESTRO meeting. 
Materials/Methods: Between August 2003 and May 2005, 23 pa- 
tients with squamous cell carcinoma of the oro-, hypopharynx and 
larynx were enrolled at dose level I (DL-I) and 18 patients at dose 
level II (DL-II). Nine patients at DL-I and 14 patients at DL-II received 
concomitant platinum-based chemotherapy. The dose was esca- 
lated to a focal region defined by the 18-F-FDG-PET-positive subvol- 
ume within the GTV. The SIB treatment of 25 Gy (DL-I) and 30 Gy (DL- 
II) in 10 fractions was followed by conventional IMRT applied in 22 
fractions that resulted in total dose for the entire treatment of 72.5 
(DL-I) and 77.5 Gy (DL-II) to the 18-F-FDG-PET-positive subvolume. 
The target delineation and treatment planning methodologies have 
been reported previously [1,2,3]. Acute and late toxicity was scoring 
using CTC v.2 and LENT-SOMA scale respectively. DLT was defined 
as any Grade 4 toxicity observed during radiotherapy and up to 4 
weeks after treatment end. 
Results: A total of 39 patients completed IMRT. A treatment break 
was required in 2 patients - 1 due to DLT. The most common acute 
toxic reaction was Grade 2 dermitis - in 21 patients (91%) at DL-I and 
13 patients (72%) at DL-II. The most severe acute toxicity fell in dys- 
phagia and mucositis. Twelve (52%) at DL-I and 10 (56%) patients at 
DL-II developed Grade 3 dysphagia. Five patients (22%) at DL-I and 
9 patients (50%) at DL-II had Grade 3 mucositis. There was associa- 
tion between severity of mucositis and dysphagia and concomitant 
chemotherapy. Percutaneous gastrostomy was performed in 10 pa- 
tients (43%) at DL-I and 13 patients (72%) at DL-II. None of patients in 
both groups lost more than 20% of their weight. Six patients (26%) 
at DL-I and 10 patients (56%) at DL-II required hospitalization sec- 
ondary to toxicity. One DLT- Grade 4 dermitis was developed at DL-I. 
There was 1 toxic death at DL-II attributed to sepsis and renal failure 
that occurred shortly after the end of chemotherapy. 
There was no statistically significant relationship between acute 
and late dysphagia. No patient developed any Grade 4 late toxicity. 
Ten and 9 patients presented late dysphagia at DL-I and DL-II corre- 
spondently; 3 patients had Grade 3 at DL-I and 1 patient at DL-II. One 
patient presented Grade 3 mucosal toxicity at DL-II, We observed on- 
set of fibrosis in 9 patients in the entire cohort. 
Conclusions: 18-F-FDG-PET guided IMRT of head and neck cancer is 
feasible when dose escalation is limited to the 18-F-FDG PET delin- 
eated subvolume within the GTV. Acute toxicity appears tolerable 
and reversible given a follow-up of 6 months. 
References:l. Anticancer Ther 2004;3:425-342. ESTRO 24; 387: S 
1733. Radiother Oncol. 2006 Mar 24; [Epub ahead of print][~ 
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A LONGITUDINAL STUDY OF TUMOUR OF THE PAROTID GLAND. A 
SINGLE CENTRE EXPERIENCE ON RECURRENCE AND SURVIVAL 

L. Cederblad ~ , S. Johansson 2, G. Enblad ~ , E. Blomquisd 
1 - UPPSALA UNIVERSITY HOSPITAL, Department of Ontology, Radiology and 
Oncology, Uppsala, Sweden, 
2- UNIVERSITY HOSPITAL OF NORRLAND, Department ofOncology, Umea, Swe- 
den 

Purpose/Objectif: Malignant parotid gland tumours are relatively 
infrequent in. In this study we establish the overall survival, treat- 
ment for malignant parotid gland tumours and the cause of death. 
Materials/Methods: Between 1948 and 2004 144 patients, were 
treated for malignant parotid gland tumours. The patients were 
treated with surgery and/or radiotherapy or in some advanced cas- 
es best supportive care. The time from diagnosis to last follow-up 
ranged from 2 years to 39.9 years with a median follow-up of 8.1 
years. 
Results: There were 74 male and 70 female, the mean age was 61.9 
(range 16-87) years. Surgery was the primary treatment in 112 (78 
%) patients followed by radiotherapy in 81 of these patients. In 25 
patients radiotherapy were given as a single treatment. In 7 cases no 
treatment was possible due to their deteriorated general condition. 
In our follow-up thirty-eight (26.4%) patients died from cancer of 
the parotid gland, 4 died of other malignancies, 10 died from car- 
diovascular or pulmonary disease and another 51 patients of other 
causes. Younger patients (< 65 years) showed a better prognosis. 
The total overall 5-year survival was 42% in our material. 
Two time periods were compared; 1970-1979 vs 1990-1999, where 
the 5-year survival was comparable (61% vs 58%).The difference in 
survival was not significant (p=0.0856). 
Conclusions: During the time period, 1948-2004, there have been 
little change and few improvements in treatment results for this 
group of mainly elderly patients. The overall 5-year survival was 42 
% and is comparable to the results of others. 
The two time periods, 1970-1979 vs 1990-1999, did not differ signifi- 
cantly in survival. Fewer patients in the later period might have had 
an impact on the results. There seem to be a large potential for im- 
provement of treatment results in patients with parotid cancers~ 
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A RETROSPECTIVE STUDY OF RADIOTHERAPY AND LASER RESEC- 
TION IN EARLY STAGE (T1-T2) GLOTTIC CANCER 
D. Mitchell ~ , D. Stewart ~ , R. Houston ~ , K. Moore ~ , R. Ullah 2, D. Brooker 2, 
W. Primrose2, S. Basha2, J. Kinsella2, S. Nadig2, S. Napier3, M. Love 4 
I - NORTHERN IRELAND CANCER CENTR~ Clinical Ontology, Belfast, UK, 
2 - ROYAL VICTORIA HOSPITAL, Otolaryngology, Belfast, UK, 
3 - ROYAL VICTORIA HOSPITAL, Pathology, Belfast, UK, 
4 - ROYAL VICTORIA HOSPITAL, Radiology, Belfast, UK 

Purpose/Objectif: There is no good evidence that radiotherapy is 
superior to laser resection in the treatment of early glottic cancer. 
The aim of this study was to retrospectively evaluate failure rates 
and laryngectomy-free survival in patients with early glottic cancer 
treated by a single centre multidisciplinary team of 3 radiation on- 
cologists and 4 surgeons. 
Materials/Methods: The study included 124 patients with early 
glottic cancer seen at the Royal Victoria Hospital Belfast (which 
serves the population of Northern Ireland) between Jan 00 and Jan 
05.There were 78 patients treated with radical radiotherapy as initial 
treatment.The most common fractionation was 55Gy in 20 fractions 
in 4 weeks. There were 46 patients who had laser surgery as primary 
treatment. There was no attempt at randomization, treatment was 
allocated on a case by case basis and was dependent on clinician 
preference and patient choice. Age and sex distribution was simi- 
lar for both groups, however importantly there were more patients 
with T2 stage in the radiotherapy group 37%(29/78) vs 19%(9/46). 
There was also a higher proportion of bilateral disease and ante- 
rior commissure involvement in the radiotherapy group which is in 
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keeping with selection bias. Staging investigations were the same 
for both groups. 
Results:There were 9 failures in the laser arm with S out of 9 patients 
with T2 disease failing laser. However 8 out of the 9 failures were 
successfully salvaged with radical radiotherapy and only one patient 
required a salvage laryngectomy. There were 10 failures 5 T1 (10%) 
and 5 T2(17 %) in the radiotherapy arm all of whom went on to total 
laryngectomy. The failure free survival for the laser group was 80% 
and for the radiotherapy group was 87%. The laryngectomy free 
survival was much higher in the laser group 98% versus 87% in the 
radiotherapy group mainly down to successful salvage with radio- 
therapy in laser treated patients. 
Conclusions: A randomized study is needed to guide clinicians and 
patients as to the optimal management of early glottic cancer. This 
study has shown bias in patient selection which will affect all non- 
randomized studies. Our study has indicated that laser is safe partic- 
ularly given the high likelihood of salvage of laser failure with radia- 
tion. However the inclusion ofT2 stage patients in any randomized 
study must be questioned given the high likelihood of failure with 
laser surgery. 
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ANALYSIS OF EGFR, VEGF AND PS3 IN SERUM OF HEAD AND NECK 
SQUAMOUS CELL CANCER (HNSCC): PRELIMINARY RESULTS OF 
THE GORTEC 99-02 RANDOMIZED TRIAL 
J. Bourhis I , J-P. Metges 2, D. Guenet 2, A. Auperin3,V. Gregoire 4, P. Main- 
gonS, J. Lesaunier °, G. CalaisT, A. Volant 8 
I - INSTITUTE GUSTAVE ROUSSY, Radiation Oncology, Villejuif, France, 
2 - CHU MORVAN, Radiation Oncology, Brest, France, 
3 - INSTITUT GUSTAVE ROUSSY, Radiation Oncology, Villejuif, France, 
4 - CUNIQUES UNIVERSITAIRES ST. LUC, Radiation Oncology, Brussels, Belgium 
5 - CENTRE F. LECLERC, Radiation Oncology, Dijon, France, 
6 - CENTRE F. BACLESSE, Radiation Oncology, Caen, France, 
7- CHU DE TOURS, Radiation Ontology, Tours, France, 8- CHU DE CR~TEIL, 
Radiation Oncology, Cr~teil, France 

Predictive and prognostic markers are warranted in head and can- 
cer. 
To assess the potential interest of VEGI=, EGFR and p53 serum level,, 
we designed a prospective study to analyze VEGF, PS3, EGFR both 
in the serum and in the tumor of HNSCC patients included in the 
GORTEC 99-02 prospective randomized trial, which compared con- 
ventional radiotherapy plus 5FU and carboplatin vs radiotherapy 
with a concomitant boost and 5FU carboplatine vs a very acceler- 
ated radiotherapy .This prospective study has been designed to in- 
clude 820 patients, and we present here the results in a sub group 
of in 216 patients for whom the biological markers were analyzed. A 
possible correlation between these markers and TNM staging, age 
sex, disease progression, and survival was evaluated. Serum analysis 
was performed for pS3 serum auto-antibodies (Immunotech), VEGF 
(R&D systems), EGFr (Oncogene science). Statistical analyses were 
performed using Spearman correlation coefficient, Kruskal-Wallis 
test for quantitative variables, Chi 2 and Fisher exact test for qualita- 
tive variables and Logrank test and Cox model for survival analysis. 
Multivariate analysis of survival took into account T and N status, tu- 
mor Iocalisation and the type of treatment. 
No correlation was found between the serum levels of VEGF and 
EGFr, neither between EFGr and pS3. There was a non significant 
trend (p = 0.07) towards higher VEGF serum levels in p53 nega- 
tive, compared to p53 positive patientsNo correlation was found 
between age, sex, T and N staging and all the tested serum mark- 
ers. The VEGF serum level was significantly higher in laryngeal and 
hypopharyngeal primaries and lower in oropharyngeal and buccal 
primaries (p = 0.04). The median follow-up was 2 years. High levels 
of serum EGFr were associated with better overall survival in uni- 
variate and multivariate analysis (p<O.01). Overall survival was not 

significantly higher in positive serum pS3 patients than in negative 
p53 patients (p=0.11 in multivariate analysis) and VEGF serum level 
was not associated with clinical outcome. 
These preliminary results suggest that high levels of serum EGFr ex- 
pression was associated with a better outcome in this series of head 
and neck cancer patients. 
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AUDIT OFTNM STAGING DATA IN A PROSPECTIVE POINT-OF-CARE 
DATABASE FOR HEAD AND NECK CANCER 
S. Huang ~, G. Lockwood2,T. Michaelson~,A. Bayley ~, B. Cummings', L. 
Dawson ~, J. Ringash ~, B. O\'Sulliva n ~, D. Dale 3, J. Waldron ~, J. Kim I, L. 
Lu I 
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3 - PRINCESS MARGARET HOSPITAL, Cancer Registry, Toronto, Canada 

Purpose/Objectif: As a quality assurance process, the Head and 
Neck (HN) Radiation Oncology Site Group at Princess Margaret 
Hospital has established an Anthology system to record outcomes 
prospectively at point-of-care for all new HN cancer referrals. Clini- 
cal data from the electronic medical and radiotherapy treatment 
records (RR) are entered into the Anthology by a data manager. An 
audit was conducted of the Anthology TNM stage compared with 
RR and Cancer Registry (CR) stage. 
Materials/Methods: A random sample stratified for radiation oncol- 
ogist (RO), year of registry and primary treatment modality (surgery 
versus radiation) included 10% of the Anthology patients registered 
between July 2003 to Dec 2005. Stage data was retrieved independ- 
ently from the RR and CR. The TNM staging data in the Anthology 
were compared with the data from RR and CR in terms of complete- 
ness and accuracy. Discrepancies were resolved by the attending 
RO. 
Results: From 1152 cases in the Anthology, 120 (10.4%) cases were 
audited. Unknown primary cases (5) were excluded from analysis 
because the cancer registry does not collect TNM staging data. TNM 
staging was completed in 115 (100%), 102 (89%)and 111 (96%) 
in the Anthology, RR and CR respectively. For cases with complete 
staging data, the percentages of discrepancy between the Anthol- 
ogy and RR (n=102) for overall stage, T, N and M category were 4%, 
5%, 3% and 0% respectively. A similar comparison between the An- 
thology and CR (n=l 11) showed 12%, 13%, 10% and 0% discrep- 
ancy. Physician review of discrepant cases indicated inaccuracies in 
all 3 sources. ForT-category, 1 Anthology, 4 RR and 13 CR categoriza- 
tions were incorrect; for N-category, 4 Anthology, 3 RR and 8 CR cat- 
egorizations were incorrect; and for overall stage, 3 Anthology, 5 RR 
and 10 CR stages were incorrect. Suspected reasons for discrepancy 
included interpretation of clinical data, human error, and failure to 
update staging for new baseline data. 
Conclusions: This audit suggested an approximate 4 to 13% disa- 
greement between the Anthology stage and primary data sources. 
Physician review suggested a low error rate (< 4 %) in the Anthology 
staging data. It may be feasible to avoid redundant data entry by 
linking data from these three systems. The initial two-year experi- 
ence of the Anthology has also demonstrated the feasibility of real- 
time outcome recording at point of care. l~ 
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COMPARISON OF INITIAL TREATMENT RESULTS OF CARBON-ION 
AND PROTON RADIOTHERAPY FOR MUCOSAL MALIGNANT MELA- 
NOMA OFTHE HEAD AND NECK 
Y. Ichimiya ~, H. Mayahara ~, K. Kagawa ~, D. Miyawaki~, Y. Oda I, M. Mu- 
rakami1,Y. Hishikawa ~, M. Abe ~ 
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Purpose/Objectif: To compare initial treatment results of two dif- 
ferent ion beams (carbon-ions and protons) for mucosal malignant 
melanoma (MMM) of the head and neck. 
Materials/Methods: This study reviewed 25 patients with MMM of 
the head and neck who were treated with definitive ion beam ra- 
diotherapy. Of these 25 patients, 8 received 57.6 GyE/16 Fr of car- 
bon-ions (C) in 2002, and 17 received 65 GyE/26 Fr of protons (P) 
between 2003 and 2005. There were 5 male and 3 female patients 
with a median age of 65 in (C), and 5 male and 12 female patients 
with a median age of 65 in (P). Primary site was nasal cavity/parana- 
sol sinus/oral cavity in 5/2/1 (C) and 12/2/3 (P). Previous treatment 
was yes/no in 5/3 (C) and 8/9 (P). Corresponding clinical stage was 
T1/T2/T3/T4 in 1/2/2/3 (C) and 3/6/6/2 (P). Pathologic subtype was 
melanotic/amelanotic in 6/2 (C) and 16/1 (P). There was no signifi- 
cant difference of characteristics between (C) and (P). 
Results: Median follow-up was 24 months (range 5-44) in (C) and 
13 months (range 5-26) in (P). Objective tumor response within 6 
months was CR/PR/NC in 6/2/0 (C) and 3/9/5 (P) though continuous 
tumor regression was observed in (P) after 6 months. Local failure 
was observed in 1 of 8 (C) patients (T3 nasal cavity at 30 months), 
and in 1 of 17 (P) patients (T4 nasal cavity at 20 months). One-year 
local control (LC) rates were 100% (C) and 100% (P). Distant failure 
was observed in 8 of 8 (C) patients at 2-30 months, and 8 of 17 (P) 
patients at 1-20 months. Of these distantly recurred patients, 8 of 
8 (C) and 4 of 8 (P) patients died of disease. One-year progression- 
free survival (PFS) rates were 25% (C) and 71% (P). One-year overall 
survival (OS) rates were 75% (C) and 79% (P). There were no signifi- 
cant difference of LC, PFS, OS between (C) and (P). T1 disease and no 
previous treatment were significant predictors of PFS and OS. Acute 
skin toxicity of Grade 3 was observed in 0 of 8 (C) and 1 of 15 (P) 
patients. Acute mucosal toxicity of Grade 3 was observed in 5 of 8 
(C) and S of 15 (P) patients. All other patients experienced Grade 2 or 
less acute toxicities. Late skin toxicity of Grade 1 was observed in 3 
of 8 (C) and 4 of 15 (P) patients. Late mucosal toxicity of Grade 1 was 
observed in 5 of 8 (C) and 5 of 1S (P) patients. No severe late toxicity 
was observed, so far. 
Conclusions: Though tumor regression was slower in protons, LC, 
PFS, and OS showed no statistical difference for initial 2 years be- 
tween carbon-ion and proton radiotherapy for head and neckMMM. 
T1 disease with no previous treatment might as well be treated with 
protons as severe late toxicities are concerned in adjunct normal tis- 
sues with carbon-ions. Despite effective local treatment, even early 
diseases developed distant failure in both carbon-ion and proton 
patients. The current multidrug chemotherapy has limited effects 
on distantly recurred patients and good treatment to address this 
problem is awaited. 
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COMPARISON OF THREE MAJOR SOURCES FOR BRACHYTHERAPY 
USED IN TREATMENT OF NODE NEGATIVE ORAL TONGUE CANCER 
AND INFLUENCE OF AGE ON OUTCOME 
H. Yamazaki ~ , S. Furukawa2,T. I noue 3, K. Yoshida 1 
I - NATIONAL HOSPITAL ORGANIZATION, OSAKA HOSPITAL, Radiology, Osaka, Ja- 
pan, 
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Purpose/Objectif: To examine the efficacy of different radioactive 
sources used in brachytherapy and influence of age. 
Materials/Methods: We reviewed 648 patients with node negative 
oral tongue cancer (T1-3NOM0; 212T1,352T2, 84T3) treated at Osa- 
ka University Hospital between 1967 and 1999. For patients treated 
with low dose rate (LDR) brachytherapy, the treatment sources 
consisted of Ir-192 pin for 351 patients (1973-1996; irradiated dose, 

61-85 Gy; median, 70Gy), and Ra-226 needle for 217 patients (1967- 
1986; 55-93 Gy; median, 70Gy). High dose rate brachytherapy us- 
ing microSelectron-HDR (MS-HDR) was administered to 80 patients 
(1991 -present; 48-60 Gy; median, 60 Gy). The dose rates at the refer- 
ence point for the LDR group were 0.30 to 0.8 Gy/h, and for the HDR 
group 1.0 to 3.4 Gy/min. 
Results: The 5-year local control rates for patients treated with Ra- 
226 and Ir-192 were 85%, and 79% for T1, 75% and 73% for T2, 62% 
and 64% for T3 tumors, respectively, and for those in the MS-HDR 
group they were 87% for T1, 79% for T2 and 89% for T3. Patients 65 
years of age or older attained lower 5-year local control rates (67% 
for total cases[~G72% for T1, 68% for T2 and 59% for T3) than their 
younger counterparts (79%, 86%, 77[~" and 69%; p=0.O04). 
Conclusions: The three major sources produced the same Iocore- 
gional results, but age proved to be a factor influencing outcomes 
for patients with node negative tongue tumor regardless ofT cat- 
egory. 
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CONCURRENTWEEKLY CISPLATIN WITH RADICAL RADIOTHERAPY: 
IN SEARCH OF AN OPTIMAL REGIMEN FOR LOCO-REGIONAL AD- 
VANCED HEAD AND NECK CANCERS 
J.P. Agarwall,T. Gupta 1, S. Ghosh-Laskar 1, S.K. Shrivastava ~, K.A. Din- 
shaw 1, RM. Parikh 2, V.R. Pai 2 A. Vora 2, A.K. D?Cruz 3, R Chaturvedi 3, 
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Purpose/Objectif: Scluamous cell carcinoma of the head and neck 
(SCCHN) affects 500,000 new patients worldwide annually. The 
dominant pattern of failure for these patients remains Ioco-regional, 
although, an increasing number are being diagnosed with distant 
metastases recently. Radical radiotherapy with chemotherapy is 
considered standard of care for the non-surgical management 
of Ioco-regionally advanced SCCHN. However the most optimal 
chemo-radiotherapy regimen is yet to be defined. 
The aim of this study was to identify prognostic and therapeutic 
factors affecting outcome (local control, Ioco-regional control, and 
disease-free-survival) for patients with Ioco-regionally advanced 
SCCHN undergoing definitive concurrent chemo-radiotherapy. 
Materials/Method: The medical records of all patients with Ioco-re- 
gionally advanced SCCHN (AJCC stage III & IV), excluding nasophar- 
ynx, planned for radical radiotherapy (66-70 Gy) with weekly cispla- 
tin (30 mg/m 2) in a single unit between 1996-2004 were searched 
electronically. Patients receiving at least 60 Gy and one cycle of con- 
current cisplatin were considered eligible for analysis. 
Results: A total of 264 patients were identified, with a median age 
of 54 years. The mean radiotherapy dose was 66 Gy and median 
number of cisplatin cycles 6. With a mean follow-up of 19 months, 
the 5-year local control; Ioco-regional control and disease free sur- 
vival was 57%; 46%; and 43% respectively for the entire cohort. AJCC 
stage grouping (Ill vs IV), Karnofsky performance status ( <60 vs 60) 
, primary site (non-oral vs oral), and intensity of treatment (number 
of chemotherapy cycles and overall treatment time) were significant 
predictors of outcome. The acute toxicity of this concurrent weekly 
chemo-radiation regimen was mildly increased, but acceptable. 
Conclusions: Concurrent weekly cisplatin with radical radiotherapy 
appears to be an optimal regimen in Ioco-regionally advanced head 
and neck cancers. Stage grouping, performance status, primary site, 
and treatment intensity are important determinants of outcome. 
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DELAY IN REFERRAL OF OROPHARYNGEAL SQUAMOUS CARCINO- 
MA TO SECONDARY CARE CORRELATES WITH MORE ADVANCED 
STAGE AND POORER SURVIVAL 
W. Martin 1, M. Pitchers 2 
I - NORFOLK AND NORWICH UNIVERSITY HOSPITAL, Department of Ontology, 
Norwich, United Kingdom, 
2 - UNIVERSITY OF EAST ANGLIA, School of Biological Sciences, Norwich, 
United Kingdom 

Purpose/Objectif: Squamous carcinoma of the oropharynx presents 
with symptoms common to many benign diseases, especially sore 
throat and neck nodes, and this can cause delay in referral to sec- 
ondary care. We investigated delay in referral, defining this as the 
time from symptom-onset to the date of general practitioner's re- 
ferral letter to secondary care, and the effect of that delay, using a 
retrospective case notes based study of patients presenting to our 
institution with oropharyngeal squamous carcinoma between 1995 
and 2005. 
Materials/Methods: 110 cases were analysed. 17, 19, 4 cases and 1 
case were excluded respectively because notes were not available, 
information insufficient, patient not referred from primary care or 
disease was recurrent, leaving 69 for analysis. 
Results: Using correlation analysis and ordinal regression, we ex- 
amined relationship between increased referral delay from primary 
care, clinical stage at presentation and survival. Increasing time from 
symptom onset to referral to secondary care was positively corre- 
lated with more advanced disease at presentation (rs = + 0.346, p 
=0.004). This was confirmed with ordinal regression modelling (de- 
lay estimate = 0.045, p=0.042). Patients with delay of less than 6 
weeks had significantly improved survival compared to those with a 
delay of greater than 6 weeks (p=0.032). For every one week of delay 
in referral, we estimate that the stage of presentation will progress 
by 0.045 of "a stage". 
Conclusions: Previous studies have failed to show a correlation be- 
tween delay and more advanced stage at presentation, but none 
have concentrated on the within-patient delay or within-primary 
care delay, whose sum is often greater than the time from specialist 
referral to starting treatment. 
While other factors such as tumour biology also determine stage 
at presentation, more national and international efforts should be 
made to reduce delay in referral. 
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DEMOGRAPHICS AND OUTCOME BYTREATMENT IN PARA-NASAL 
SINUSES CARCINOMA, A POPULATION BASED STUDY 
S. EI-Sayed ~, B. Esche 1, M. Corsten ~, L. Grimard 1 
1 - THE OTFAWA HOSPITAL REGIONAL CANCER CENTRE, Department of Radiation 
Oncology, Ottawa, Canada 

Introduction: Cancer of the para-nasal sinuses is a rare disease. It 
comprise 0.2-0.8% of all human carcinomas. Experience in the man- 
agement of this disease is limited to retrospective reviews.These tu- 
rnouts usually present late. Symptoms and signs often mimic benign 
conditions such as chronic sinusitis. 75% of patients present with lo- 
cally advanced stage III or IV disease. Regional neck disease affects 
only 7% to 15% of cases and manifests late. Survival is most poor for 
squamous cell carcinoma (most frequent histology!!!). 
Aims of the project: 
To report on a single centre experience in a population based cohort 
of patients. To present outcome by treatment and define the role of 
combined modality treatment. 
Materials/Methods: Computerized data capturing was created in 
access interrelational database. 
All patients' charts seen in the period from 1960 to 2002 were re- 

viewed. All the Head and Neck data base listings were reviewed to 
ensure that all patients were captured. Data captured included Age 
at diagnosis, Gender, Presenting Symptoms & Signs, Investigations 
(findings), Living/disease status at last F/U (+ cause of death), Tu- 
mour location, size, Histology, Grade, TNM classification, Treatment 
modality such as surgery, chemotherapy, radiotherapy, its dose and 
intent (radical/adj/paliiative), Treatment Toxicities, Social Habits (to- 
bacco, EtOH) and occupational exposure Quality assurance audits 
were carried out on the charts. Data were entered into the compu- 
ter. A Sass Statistical package was used for analysis. 
Result: During that period 231 patients were seen at the cancer cen- 
tre confirming a percentage of 3.4% of all Head and Neck Cancer 
during that period. Out of these 88% were in the maxillary, 6% sphe- 
noid and 6% ethmoid sinus. Median age was 62.5 years with a range 
of 6 to 89. 52% were males and 48% females. Range of follow up 
varied from 6 to 219 months. 60% of patients treated with surgery 
and post-op radiation survived longer than 5 years while only 20% 
of patients treated by radiation alone survived for the same period. 
Conclusions: These results are compatible with the literature. The 
best outcome was achieved by radical surgery and radiation likely 
reflecting selection biases. This study highlights the need for pro- 
spective evaluation in a rare disease such as this one. 
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DIFFERENTIATED THYROID CANCER IN NOVA SCOTIA 1992 - 2001: 
UPDATED ANALYSIS OF PATTERNS OF CARE AND OUTCOME 
M. Rajaraman ~ , E. Sampson 2, N. Lovesey 3, R. DewaP, M. BehP 
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Purpose/Objectif: A preliminary analysis of a convenience sample of 
77 cases of Differentiated Thyroid Cancer (DTC) diagnosed in Nova 
Scotia between 1992 and 2001 was completed in 2003. The purpose 
of the current review was to update this province-wide assessment 
of DTC during this time period in regards to the place of surgery and 
its' relation to place of residence and to review prognostic factors, 
investigations, staging information, management, and outcome. 
Materials/Methods: An existing database was adapted to meet the 
stated objectives. Patients who had thyroid cancer diagnosed be- 
tween 1992 and 2001 were identified in the Nova Scotia Tumor Reg- 
istry. Hospital and cancer centre charts of patients were reviewed 
to confirm the diagnosis of DTC and the relevant information was 
entered into the database. The protocol was a pproved by the hospi- 
tal Research Ethics Committee. 
Results: 248 of 410 cases of potential DTC patients have been re- 
viewed. Of these patients 206 met the inclusion criteria. 42 patients 
did not meet the inclusion criteria for various reasons, including pri- 
mary treatment outside of Nova Scotia or histology was other than 
papillary or follicular thyroid cancer. The majority of the remaining 
162 cases of potential DTC as yet unanalyzed will likely not be ame- 
nable for detailed review as no charts are available. The updated re- 
suits validate information from the 2003 preliminary sample analy- 
sis. Most surgeries were initiated in either the Ca pital District or Cape 
Breton District Health Authorities regardless of place of residence 
while subsequent radioactive iodine therapy was performed exclu- 
sively in Halifax (see Map below). 75% of the DTC cases reviewed 
were female and with an overall peak age at diagnosis between 30 
to 60 years. Important pathologic information was inconsistently 
and incompletely documented. DFS at 4 years was 92% for papil- 
lary cancers and 83% for follicular cancers. OS at 4 years was 93% for 
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papillary cancers and 79% for follicular cancers. Further information 
including use of diagnostic procedures and use of external beam 
radiation will be included in the final presentation. 
Conclusions: The age and gender distribution and survival of DTC 
patients in Nova Scotia is similar to those reported from other areas 
in North America Critical pathologic information that guides stag- 
ing, therapy, follow up and prognosis was inadequately document- 
ed. Some aspects of therapy, pathologic review and post-treatment 
follow-up may be improved with centralization of expertise and co- 
ordination of patient care. A prospective database for thyroid cancer 
is needed to optimally review care and outcome. 
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DOSIMETRIC PREDICTORS OF LARYNGEAL EDEMA 
G. Sang uinetP, J. Endres I, P. Adapala ~, C. Fiorino 2 
1 - UTMB, Radiation Oncology, Galveston, Texas-USA, 
2 - SAN RAFFAELE HOSPITAL, Physics, Milan, Italy 

Purpose/Objectif: To investigate dosimetric predictors of laryngeal 
edema after radiotherapy (RT). 
Materials/Methods: Patients with HN-SCC were selected for the 
present study if they satisfied all the following criteria: 1. grossly un- 
involved larynx at the time of RT; 2. no prior major surgical operation 
except for neck dissection; 3. treatment pla nning data available; 4. at 
least one fiberoptic examination of the larynx within 2 years from RT 
performed by a single observer. 
The larynx was recontoured on each planning CT by one observer as 
appropriate. Both the mean dose and the cumulative DVH of the lar- 
ynx were extracted for each patient. Since a variety of fractionation 
schedules had been used, the dose was transformed into a linear 
quadratic equivalent one at 2 Gy per fraction assuming a a/b of 3 Gy. 
No time factor was accounted for. Subacute/late laryngeal edema 
was prospectively scored at each follow up examination accord- 
ing to the RTOG scale. Endpoint is considered grade 2+ laryngeal 
edema. Time to endpoint was calculated with log rank test from the 
date of treatment end. Univariate/multivariate analyses including 
various patient, tumor and treatment characteristics were run. Me- 
dian follow up is 12.6 months (range: 0.4-46.7 mths). 
Results: 66 patients met all the inclusion criteria. Primary tumor 
sites were as follows: oropharynx, 54 pts (81.8%); nasopharynx, 7 
pts (10.6%); unknown, 5 pts (7.6%). Most patients (N=Sg, 89.4%) had 
been treated with whole-field IMRT, otherwise with conformal ra- 
diotherapy. 
The number of fiberoptic examinations within 2 yrs from RT was 231 
for a median number of 3 (range:l-9) per patient. 29 (43.9%) and 3 
(4.5%) patients developed grade 2 and grade 3 laryngeal edema, re- 

spectively. The actuarial incidence of grade 2+ edema at 13 months 
is 50.6+7%. 80% of events had been observed by 9 months. 
Laryngeal V30, V40, V50, VA0 were significantly correlated with 
grade 2+ edema at univariate analysis. At multivariate analysis, V50 
(continuum) and neck stage at RT (N0-x vs N+) were independent 
predictors of endpoint. V50 was further categorized into 4 groups 
according to quartile cut-offs. The actuarial incidence of edema at 
13 months is 21.5+11%, 32.9+14%, 67.9+13% and 100% if the per- 
centage of larynx receiving 50 Gy at 2 Gy per fraction is <21%, 21- 
36%, 36.1-77.8% and <77.8%, respectively. 
Conclusions: The risk of laryngeal edema is strictly related to the 
dose to the larynx and possibly to the neck. VS0 is the single most 
important predictor of edema and should be <36%. 
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DYSPHAGIA RELATED QUALITY OF LIFE PATIENTS WITH CANCER 
IN THE OROPHARYNX IS SIGNIFICANTLY AFFECTED BYTHE RADIA- 
TION THERAPY DOSE RECEIVED BY THE SUPERIOR- AND MIDDLE 
CONSTRICTOR MUSCLE: A DOSE-EFFECT RELATIONSHIP 
R Levendag ~, D. Teguh ~, R van Rooij 2, P. Voet 1, H. van der Est ~, B. Heij- 
men 1, I. Noever 2, A. Sewnaik3,W. de Kruit n , R Schmitz 4 
1 - ERASMUS MC - DANIEL DEN HOED CANCER CENTER, Radiation Oncology, Rot- 
terdam, The Netherlands, 
2 - ERASMUS MC - DANIEL DEN HOED CANCER CENTEI~ Radiation Ontology, 
Data Management, Rotterdam, The Netherlands, 
3 - ERASMUS MC - DANIEL DEN HOED CANCER CENTER, Head and Neck Surgery, 
Rotterdam, The Netherlands, 
4 - ERASMUS MC - DANIEL DEN HOED CANCER CENTER, Biostatistics, Rotterdam, 
The Netherlands 

Purpose/Objectif" To assess the correlation between dose received 
in the swallowing (sw) apparatus and decrement in the quality of life 
(QOL) of patients with oropharyngeal cancer. 
Materials/Methods: Between 2000-2005, 77 patients with scc of the 
tonsillar fossa and/or soft palate and the base of tongue, were ana- 
lyzed for dysphagia after having been treated by intensity modu- 
lated- (n=37), 3D conformal- (n=22) or CT-based parallel-opposed 
(n=18) radiotherapy (RT) techniques. In 52% brachytherapy (BT) 
was used, in 47% radiation was combined with concomitant chem- 
otherapy (cCHT). Five structures, being the superior-, middle-, and 
inferior constrictor muscles (scm, mcm, and icm, respectively), the 
cricopharyngeus muscle and the muscular inlet of the esophagus, 
are of paramount importance for swallowing. The treatment plans 
of all patients were retrieved; in every axial CT slice the 5 muscu- 
lar structures were delineated and mean dose calculated (DVHs). 
Three validated Quality of Life (QOL) questionnaires were used: the 
Performance Status Scale of List, scoring for "eating in public" and 
"normalcy of diet", the EORTC H&N 35 items swallowing liquids, 
pureed food, solid food and aspiration while eating, and the M.D. 
Anderson Dysphagia Inventory, 20 item - dysphagia specific - QOL 
questionnaire for Head and Neck cancer (MDADI).Univariate analy- 
sis is performed, correlating the mean dose in the 5 sw muscles with 
the outcome of the questionnaires, using the proportional odds 
model. In a multivariate analysis the effects of the parameters age, 
sex, site, T-stage, N-stage, dose, technique, surgery, chemotherapy 
and brachytherapy were studied. 
Results: Out of the 77 patients, 60 were re-examined in 2005 and 
found to be NED; S had previously expired (local failure) and 12 died 
because of intercurrent disease. Mean FU was 41 mo. (4-72). At S-yrs 
the local relapse free survival was 92%, overall survival 65 %. In con- 
trast to parameters 'treatment techniques' and 'CHT', in each QOL in- 
strument, BT seems to project a favorable outcome (p=0.01). In the 
univariate analysis a significant correlation was observed between 
dose in the scm & mcm and the outcome of H&N 35 and MDADI. In a 
multivariate analysis, BT was the only significant factor (p=0.01). 
Conclusions: From figure 1, one can appreciate the steep relation- 
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ship between dose in the scm & mcm and probability of sw com- 
plaints. The multivariate analysis shows a significant effect of BT, 
which suggests less sw complaints with lower doses. Therefore, im- 
proving QOL needs further optimization of the dose in the scm & 
mcm in particular. 
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EFFICACY OF MR-SIALOGRAPHY FOR EVALUATION OF RADIATION- 
INDUCED XEROSTOMiA 
N. Uchida ~ , A. Wada ~, A. KawaguchP, M. Notani ~ , M. Yokokawa~,T. Kat- 
sube ~, K. Hirota 2, H. Kitagaki 1 
1 - SHIMANE UNIVERSITY FACULTY OF MEDICINE, Radiology, Izumo, Japan, 
2 - SHIMANE UNIVERSITY HOSPITAL, Radiology, Izumo, Japan 

Purpose/Objectif: For head and neck cancer (HNC) patients who 
receive curative irradiation, radiation-induced xerostomia is one of 
the frequent and troublesome adverse effects diminishing quality 
of life. Established objective evaluations of xerostomia are invasive 
examinations such as catheterization or radioisotope scintigraphy. 
Therefore, we have adapted a heavy T2-weighted MR-hydrography 
technique for salivary glands (MR-sialography) to evaluate the sali- 
vary secretion function of HNC patient before and following a radia- 
tion treatment course. 
Materials/Methods: Sixteen patients with HNC (oral cavity: 12; 
oropharynx: 4; all squamous cell carcinomas) were included in this 
study. We performed conventional MRI and MR sialography (TR/1-E 
= lO000/lO00ms) with a mandibular joint surface coil, prior to and 
two weeks after radiation treatment course. All patients received 
greater than 44 Gy to the primary tumor and major salivary glands 
(median dose to salivary glands: 60 Gy). Fifteen patients were ad- 
ministered oral fluorouracil agent or platinum agent via selectiye ar- 
terial infusion. Salivary secretion responsiveness of MR- sialography 
to tartaric acid stimulation was evaluated and graded into three cat- 
egories (good, fair, poor). The severity of xerostomia was evaluated 
according to CTCAE v 3.0. Subjective symptoms of oral dry sensation 
were scaled by visual analogue scale (VAS). 
Results: No patients complained of any oral dry sensation before the 
beginning of radiation. Mean VAS of oral dry sensation was 61.8 mm 
after radiation. Grade 1 xerostomia was noted in 2, Grade 2 in 14, 
Grade 3 in O. All patients' parotid glands and submandibular glands 
on conventional T2 weighted MR images showed atrophy and in- 
crease of signal intensity after radiation regardless of severity of 
xerostomia. MR-sialography after radiation showed a poor response 
to secretion stimulation, particularly that of the submandibular 
glands which closely tracked the grade of xerostomia and oral dry 
sensation VAS. 
Conclusions: Our results showed that the poor response on MR- 
sialography of submandibular glands after radiation correlates lev- 
els of radiation-induced xerostomia. More cases and longer follow 
up are required to confirm the results. 
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EPIDERMAL GROWTH FACTOR RECEPTOR AND CYCLIN D1 EX- 
PRESSION IN PRETREATMENT BIOPSIES AS A PREDICTIVE FACTOR 
FOR RADIOTHERAPY OF EARLY GLOTTIC CANCER 
A.R. Chang 1, H-G. Wu 1, C.I. Park 1, Y.K. Jun 2 
7 - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE, Dept. of Radiation On- 
cology, Seoul, Korea, 
2 - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE, Dept. of Pathology, 
Seoul, Korea 

Purpose/Objectif: Traditional clinicopathological features such as 
tumor stage, histological grade and presence of lymph node me- 
tastases do not seem to be sufficient to predict clinical outcome in 
patients with laryngeal squamous cell carcinoma. This study was 
done to evaluate the feasibility of expression of epidermal growth 
factor receptor (EGFR) and/or cyclin D1 as a predictive assay for ra- 
diotherapy of early glottic cancer. 
Materials/Methods: From 1992 to 2004, 151 patients with T1-2 
glottic cancer were treated with radiotherapy at Seoul National Uni- 
versity Hospital, and 33 patients developed recurrence. Immuno- 
histochemical staining for EGFR and cyclin D1 were performed for 
formalin-fixed paraffin-embedded tissues from 25 of 33 patients, 
whose biopsy specimens were available, and from 25 clinically 
matched patients who were free from disease. 
Results: Both high EGFR (p = .047) and high cyclin D1 (p = .040) ex- 
pression were significantly associated with poor outcome in early 
glottic cancer. There was no association between EGFR and cyclin 
D1 status (p = .1S8) but the combination of EGFR and cyclin D1 sta- 
tus provided association with local control. Patients with both high 
EGFR and high cyclin D1 expression had the worst outcome com- 
paring with the others (14 months vs. 29 months of median time to 
progression). 
Conclusions: The molecular biomarkers EGFR and cyclin D1 have a 
prognostic significance in early glottic cancer. These markers may 
be used as a predictive assay for radiotherapy of early glottic cancer 
and dose escalation or extended field radiotherapy may be applied 
to the patients with high expression of EGFR and/or cyclin D1. Fur- 
thermore, the selected patients may benefit from targeted therapy. 



-s339- 

Posters 

A. lmmunohlsto0hemi~l demon,~tra~Jo~ of EG~ 

835 poster 

. . . . . ,  

EPSTEIN-BARR VIRUS DETECTION IN POST-IRRADIATION LOCALLY 
RECURRENT NASOPHARYNGEAL CARCINOMA 
F-T. Change, N-M.Tsangl, P-C. Pai~, S-R Hao2,S-Y. Lin',J-H. Hong 1 
I - CHANG GONG MEMORIAL HOSPITAL, Radiation Oncology, Linkou, Taoyuan, 
Taiwan, R.O.C, 
2 - CHANG GUNG MEMORIAL HOSPITAL, Otolaryngology, Linkou, Taoyuan, 
Taiwan, R.O.C. 

Purpose/Objectif: Epstein-Barr virus (EBV) has been demonstrated 
to be highly associated with nasopharyngeal carcinoma (NPC). The 
object of this study is to define the role of the presence of EBV in 
post-irradiation local recurrent NPC patients. 
Materials/Methods: From May 1987 to October 2005, a total of 95 
NPC patients who initially diagnosed to have EBV infection suffered 
from pathology-proved local recurrence after full-course of radio- 
therapy (RT dose i(J 6480 cGy). Fifteen cases with unknown post-RT 
EBV status were excluded from this study. Nasopharyngeal swabs or 
paraffin-embed block were used to detect EBV-derived latent mem- 
brane protein-1 (LMP-1) and EBV DNA by polymerase chain reaction 
(PCR) in these cases. 
Results: Of 80 locally recurrent NPC cases entered this study, the 
distributions of pathology were 19 for WHO type I, 29 for type II, 
and 32 for type Ill.There are 19 females and 61 males. Among them, 
71 (group A) were EBV positive at the time of recurrence while the 
others (11.25%, group B) had no detectable EBV LMP-1 or DNA.The 
median time to recurrence and median overall survival were 1.78 
years vs. 1.53 years (p=0.748), and 5.57 years vs. 3.56 years (p=0.526) 
for group A vs. group B, respectively. However, there seems to be 
a trend toward longer median survival after recurrence in EBV-ex- 
pressing patients (2.75 +/- 0.57 years) compared with EBV-negative 
patients (1.22 +/- 0.06 years) (p=0.1). 
Conclusions: After full-course of radiotherapy, some locally recurrent 
NPC cases were negative for EBV infection. Besides, although the dif- 
ference failed to reach statistical significance, this study demonstrat- 
ed longer survival with cases that were positive for EBV infection at 
the time of recurrence. This may imply that EBV-expressing recurrent 
carcinomas (most are WHO Type II/111) are more radio- or chemo-sensi- 
tive and therefore have better prognosis after salvage treatment com- 
pared with EBV-negative ones (most are WHO type I). 
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ERYTHROPOIESIS-STIMULATING AGENTS IN THE TREATMENT OF 
ANEMIA IN PATIENTS WITH HEAD AND NECKTUMORS ? ANALYSIS 
OF QUALITY OF LIFE 
M. Tavares da Silva Costa 1, A. Schimassek 1, R Fontes ~, V. Castro~,T. 
Fernandes ~, A. Oliveira ~, I. Silva ~ 
1 - INSTITUTO PORTUGUES DE ONCOLOGIA - PORTO, Departamento de Radiotera- 
pia, Porto, Portugal 

Purpose/Objectif: Patients with head and neck tumors frequently 
present a high grade of anemia as a result of either the malignant 
process itself or the treatments. Anemia correction using erythro- 
poiesis-stimulating agents (ESA) has been associated to enhanced 
radiotherapy benefits in cancer control improving patients' survival 
time and their quality of life (QoL). The purpose of the present study 
was to evaluate anemia impact in the QoL of these patients. 
Materials/Methods: An observational study involving head and 
neck cancer patients was carried out according to an ESA admin- 
istration protocol of Radiotherapy Department of Oporto' Instituto 
Portugu~s de Oncologia. Forty five patients with hemoglobin levels 
that ranged from 10 to 11,5 g/dL (mean=l 0,4 g/dL) treated with ESA 
between September 2002 and December 2005 were compared with 
a control group of 25 patients not treated with ESA. Both groups 
were previously submitted to cancer treatment. Functional Assess- 
ment of Cancer Therapy-Fatigue (FACT-F) and FACT-An (Anemia) 
scales were used to evaluate patients' QoL on week 1 and week 7 of 
radiotherapy treatment. 
Results: Seventy patients were included in the analysis, 14,3% were 
female, mean age 57 years old (range 33 to 72). The mean change 
of hemoglobin levels was -2,5 g/dL for control group and +2,12 g/ 
dL for ESA group (P=0,005). None of the patients in the ESA group 
received red blood cell transfusions, which occurred in 25% of the 
control group. Significant differences between patients' QoL within 
each treatment group were found between week 1 and 7, during 
radiotherapy (Table 1 ). QoL scores were significantly greater for ESA 
group than control group (higher scores in FACT-F and FACT-An 
scales) while QoL declined in control patients from week 1 to week 
7. 

Table 1 - Comparing FACT-Fatigue and FACT-An scales' 
scores between week I and 7. 

Week 1 Week 7 P* 

ESA Group 

FACT-An 12,5 18,6 <0,001 

FACT-Fatigue 39,1 18,0 <0,001 

Control Group 

FACT-An 19,6 13,7 <0,001 

FACT-Fatigue 17,9 57,1 <0,001 

*Wilcoxon Test 

Conclusions: ESA demonstrated to be effective in treating anemia in 
head and neck tumors and its administration was well tolerated. This 
study showed that ESA administration clearly has a positive impact 
in the QoL of these patients. 
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EVALUATION OF TUMOR HYPOXIA DURING RADIOTHERAPY IN 
HNC WITH FMISO-PET 
R Dirix 1, L. Plessers2,T. Depuydt ~, S. Stroobants2,W. Van den Bogaert ~, 
S. Nuyts 1 
I - LEUVENS KANKER INSTITUUT (LKI), UNIVERSITY HOSPITAL GASTNUISBERG, Depart- 
ment of Radiation Ontology, Leuven, Belgium, 
2 - LEUVENS KANKER INSTITUUT (LKI), UNIVERSITY HOSPITAL GASTHUISBERG, Depart- 
ment of Nuclear Medicine, Leuven, Belgium 

Purpose/Objectif: PET imaging with [~SF]-fluoromisonidazole (FMI- 
SO) takes advantage of increased tracer retention in hypoxic tissues 
to non-invasively quantify hypoxia in cancer. We evaluated the use 
of FMISO-PET to assess changes in tumor oxygenation during frac- 
tionated radiotherapy for locally advanced head and neck cancer 
(HNC). 
Materials/Methods: Twenty-one patients with locally advanced SCC 
of the head and neck have been enrolled in an ongoing PET imaging 
protocol. FMISO-PET scans were performed at baseline and at week 
5 during treatment, consisting of chemotherapy-enhanced radio- 
therapy (CERT). Three hours after injection of 10 mCi of FMISO, PET- 
CT images were obtained on a Biograph (Siemens) scanner.Tissue to 
blood (T:B) FMISO ratio was calculated using venous blood obtained 
during the emission part of the scan with a cutoffT:B ratio of> 1.2 to 
signify hypoxia. On the CT scan, both primary tumor and pathologic 
lymph nodes were delineated as GTV (Gross Tumor Volume). Within 
every GTV, an Hypoxic Volume (HV) was then determined as the sum 
of all pixels with aT:B ratio ~ 1.2. A Fractional Hypoxic Volume (FHV) 
was calculated as the percentage of HV within the GTV. The scans 
at the two time-points were automatically co-registered and serial 
FHVs were compared. 
Results: The preliminary results of the first four patients are availa- 
ble. Pretreatment FHVs were 38.3%, 37.1%, 30.6% and 26.7% respec- 
tively (mean 33.2%). No correlation between tumor size and FHV 
was observed. At week 5, the respective FHVs were 37.0%, 31.5%, 
34.0% and 29.0% respectively (mean 32.8%). Three patients had 
significant shrinkage of GTV (reduction of 66.6%, 66.4% and 55.0%) 
and HV (67.7%, 71.4% and 51.0%), while one patient had only mini- 
mal reduction in volume (16.5% for GTV and 7.2% for HV). 
When the scans at different time-points were co-registered to com- 
pare the location of both HVs within the tumor, there was only par- 
tial overlap between the two volumes (Figure). The HV at week 5 
was for respectively 48.6%, 43.5%, 39.2% and 38.6% of its volume 
located within the pretreatment HV (mean 42.5%). Of the pretreat- 
ment HV, 21.3%, 18.5%, 15.7% and 11.1% was still hypoxic after 5 
weeks of CERT (mean 16.7%). 
Conclusions: These preliminary results in a small number of pa- 
tients suggest that, although there exists a general tendency to- 
wards shrinkage of the hypoxic volume within tumors during radio- 
therapy, the hypoxic fraction stays relatively constant. Both hypoxic 
volume and tumor volume decrease roughly similar in size, so the 
percentage of hypoxic cells within the tumor remains the same. 
Moreover, although there was considerable overlap between the 
hypoxic regions at the two time-points, the area of hypoxia migrates 
during treatment. This study is ongoing, results from more patients 
will hopefully confirm these conclusions and will be presented at 
the meeting. 
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FATIGUE DURING RADIOTHERAPY (RT) FOR HEAD AND NECK CAN- 
CER: PROSPECTIVE STUDY ON 117 CONSECUTIVE PATIENTS 
B. Jereczek-Fossa ~, B. Franchi 1, D. Alterio 1, L Santoro 2, G. Boboc ~, A. 
Kowalczyk 3, M. Fiore ~ , R. Bruschini 4, R Canino ~ , R. Orecchia ~ 
I - EUROPEAN INSTITUTE OF ONCOLOGY, Radiation Oncology, Milan, Italy, 
2 - EUROPEAN INSTITUTE OF ONCOLOGY, Epidemiology & Biostatistics, Milan, 
Italy, 
3 - MEDICAL UNIVERSITY OF GDANS~ Oncology & Radiotherapy, Gdansk, Po- 
land, 
4 - EUROPEAN INSTITUTE OF ONCOLOGY, Head& Neck Surgery, Milan, Italy 

Purpose/Objectif: RT related fatigue is an underevaluated cancer- 
and treatment-related symptom. Our aim was to analyze the fatigue 
in the head and neck cancer patients (pts) undergoing RT. 
Materials/Methods: 117 pts were enrolled (mean age 58 years, F/M 
24/93). Primary diagnosis included pharyngeal, laryngeal, oral can- 
cer and other tumors in 42.8%, 20.5%, 24.8% and 7.7% of pts, respec- 
tively. 52 pts were treated with exclusive RT, postoperative RT was 
employed in 65 pts. Chemotherapy (CT) was added before and/or 
during RT in 61 pts. Mean RT dose was 65 Gy. Pts fulfilled a 20 item 
questionnaire (Multidimensional Fatigue Inventory, MFI-20) before 
RT, every RT week, 10 and 40 days after RT. Fatigue could range from 
0 (minimum) to 80 (maximum). Evolution of fatigue level was ana- 
lyzed and the impact of patient-, tumor-, and treatment-related fac- 
tors was evaluated with uni- and multifactorial tests. 
Results: Mean pre-RT fatigue level was 25.8+18.5 (range 0-76). Dur- 
ing RT fatigue level was highest at week 6 (36.1+21.8), lowest at 
week 1 (27.2+19.1). After RT, mean fatigue level was 32.8_+21.8. Mul- 
tivariate stepwise regression analysis showed that the factors corre- 
lated with higher pre-RT fatigue level included age (inversely relat- 
ed, P<O.O5), psychiatric disorders (P<O.O05) and previous head&neck 
surgery (inversely related, P<O.O01). Pulmonary disease, although 
not statistically significant, seemed to be related to higher pre-RT 
fatigue level (0.05<P<0.1). Factors correlated with higher maximum 
fatigue level during RT included pre-RT fatigue score (P<O.O001), 
induction CT (P<O.O01) and cortisone use during RT (P<O.O05). A re- 
markable although not statistically significant relationship, involved 
weight loss<S% and age (P=0.088 and P=0.077 respectively). Fac- 
tors correlated with higher fatigue level after RT included pre-RT fa- 
tigue score (P<O.O001), induction CT (P<O.O01), cortisone use during 
RT (P<O.O05) and age (inversely related, 0.05<P<0.1). No impact of 
sex, KPS, comorbidities other than psychiatric, tumor stage/site, RT 
intent, dose, volume, duration and toxicity was observed. 
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Conclusions: Fatigue affects the majority of pts undergoing RT for 
head and neck cancer, reaches maximum score at 6 th RT week and 
slowly decreases after RT. Pre-RT fatigue score, age, CT and cortisone 
use are correlated with fatigue levels during and after RT. Further 
studies are warranted to define better the causes, prevention and 
management of this symptom. 
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HIGH DOSE HYPERFRACTIONATED RE-IRRADIATION OF HEAD 
AND NECKTUMORS 
S. Appoldl,Th. Herrmann ~, M. Baumann 1 
1 - D[PT. OF RADIATION ONCOLOGY, Technische Universit,~t Dresden, Dres- 
den, Germany 

Purpose/Objectif" The treatment of a Iocoregional recurrence or 
second cancer in the head and neck is a difficult and increasingly 
important clinical problem. We report our first experiences of a high 
dose radiation retreatment with curative intend in this group of pa- 
tients. 
Materials/Methods: 24 patients of the Department of Radiation 
Oncology of the Technische Universit~it of Dresden were identified 
who had a second course of high-dose (<60 Gy) radiation therapy to 
the head and neck region because of local {n=12) or regional (n= 6) 
recurrence or second cancer (n=6) from 1997 to 2006.10/24 had sur- 
gery before the second course of RT (R1 =7, R2=3).Time intervals be- 
tween the radiation treatments were 13 to 410 months (median 63). 
Except one patient the dose per fraction was 1.2 Gy b.i.d.. 4 patients 
had also adjuvant radiation to the neck. Additional chemotherapy 
(Mitomycin/5-FU, Cisplatin w/o 5-FU) was given to 16 patients. 
Results: 22/24 patients received the planned dose (60-72 Gy, me- 
dian 65 Gy), resulting in a total physical dose of 80 to 142 Gy (median 
129 Gy). 2 patients stopped their treatment at doses of 46/59 Gy. 
Early or late toxicity (< G2) was observed in 11 patients. 8/11 had 
confluent mucositis, 1/11 severe pain, 1/11 osteoradionecrosis (but 
tumor recurrence was found in the same region), 1/11 had trache- 
otomy for chronic laryngeal edema after a third course of radiation 
to the hypopharynx. 13/24 patients are alive with a follow up of 2-77 
months (median 37), 14/24 had a failure within or at the edge of the 
treatment volume (42% actuarial local tumor control/3 years) and 
7/24 had distant metastasis. 
Conclusions: A second course of high dose hyperfractionated ra- 
diation therapy in combination with chemotherapy is feasible in 
selected patients with a high probability of local tumor control and 
acceptable acute and late toxicity. 
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HYPERFRACTIONATED ACCELERATED RADIOTHERAPY IN LOCAL- 
LY ADVANCED HEAD AND NECK CANCERS EXCEPT NASOPHARYN- 
GEAL LOCALIZATION: FIVE YEARS RESULTS 
H. Akb6rLi ~, S. Altin~,O. Kandemir ~, F. Cibiroglu~,A. Yoney 1, F. Adatepe ~, 
S. Dinced,M. UnsaP 
1 - SB OKMEYDANI TRAINING AND RESEARCH HOSPITA~ Radiation Oncology, Is- 
tanbul, Turkey 

Purpose/Objectif: Head and neck cancers are rapidly proliferating 
and radiosensitive tumors. While trying to give optimum doses to 
tumor we must protect the functional neighbourhood normal tis- 
sues to keep the morbidity minimum. Increase in number of frac- 
tionation daily and decrease in total treatment time give more 
promising results in clinical practise. 
Materials/Methods: Twenty patients diagnosed as head and neck 
cancer ( except nasopharyngeal carcinomas ) applied to our center 
between August 2000-July 2001 were choosen for this trial. Most of 
them ( 70 % ) were male. Median age was 63 ( 42 -78 ) and 40 % 

of them were above 70 years of age. Performance status of patient 
were above 70 according to Karnofsky Scale. Almost all of them ( 
95 % ) were epidermoid carcinoma in histology. Most of the tumor 
were located in larynx ( 40 % ) then hypopharynx ( 25 % ). Others 
were as follows: Base of tongue ( 20 % ), maxillary sinus ( 10 % ), 
oropharynx ( 5 % ). Most of them ( 95 % ) were in stage IV. A daily 
dose of 1.5 Gy thrice a day in six hours intervals were given on each 
day of twelve consecutive day with the exception of weekend ( total 
treatment time was 16 days ). Large volume ( primary tumor and 
Iocoregional lymphatics ) was irradiated first nine days with a total 
dose of 4050 cGy.Then spinal cord was restricted and small volume 
( primary tumor and involved lymphatics ) was irradiated 1350 cGy 
additionally. Early and late morbidity parameters were scored ac- 
cording to RTOG-EORTC morbidity scale. 
Results: Median follow up was 62 months ( 57-67 ). Overall response 
rate were 85 % ( 35 % of them were complete and 50 % of them 
were partial response ). Five years Iocoregional recurrence and dis- 
tant metastasis rates were 55% and 20 % respectively. Two patients 
were died due to treatment complications. Five patients ( 25 % ) are 
stil alive as complete responders except one. Grade 3 mucositis and 
dysphagia were seen 28 % and 20 % respectively. Overall grade 3 
toxicity was 24 %. No grade 4 toxicity was seen. Grade 4 late toxicity 
was seen just in one case ( because of his comorbidity ). Five years 
progression free and overall survivals were 20 % and 25 %. 
Conclusions: High percentage of late stages and relatively low to- 
tal dose can be the reason of our Iocoregional failure. Our schedule 
was acceptable regarding the toxicity.To decrease Iocoreginal recur- 
rence we can increase the total dose using conformal techniques, 
add a chemotherapeutic agents concomitantly and newly delivered 
targeted therapy agents in addition. 
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HYPOFRACTIONATED RADIOTHERAPY IN OROPHARYNGEAL CAN- 
CER: TOXICITY AND EARLY OUTCOMES WHEN GIVEN ALONE OR 
COMBINED WITH INDUCTION CHEMOTHERAPY 
D. Williamsonl, J. Anderson1, D. Ash~,C. Coyle~, M. Sen ~ 
I - LEEDS CANCER CENTREr Clinical Oncology, Leeds, United Kingdom 

Purpose/Objectif: Hypofractionated radiotherapy (RT) schedules 
have routinely been used in the UK for many years in the treatment 
of oropharyngeal cancer. Addition of chemotherapy (CT) means 
management of toxicity remains challenging. This small study as- 
sesses clinically relevant toxicities and early outcomes with a hypof- 
ractionated regime given alone or in combination with induction 
CT. 
Materials/Methods: Retrospective review of patients diagnosed 
with oropharyngeal squamous cancer between l 't January 2004 and 
31 st December 2005, treated with induction CT (1-3 cycles cisplatin 
80 mg/m 2 or carboplatin dl  and 5-FU 800 mg/m 2 d2-5, 3 weekly) 
followed by RT (55 Gy in 2.75 Gy/fraction over 28 days, to primary 
disease and relevant lymph node regions), or RT alone. 
Results; 72 patients were diagnosed during this period, 27 (38%) 
were treated with hypofractionated RT, of these 13 received induc- 
tion CT. 16 patients required in-patient care for treatment related 
symptoms, average admission length 16 days (range 5-55 days). Ad- 
mission was required for 11 of 13 patients given induction CT, and 5 
of 14 receiving RT alone (c2=6.68, p£0.01 95% CI 41.7-75.5). Enteral 
nutritional support was required in 16 patients, 10 with prior CT and 
6 having RT alone (c2=3.24, p£0.1), with mean duration of support 
85 days (range 12-293 days). The majority had grade 3 (RTOG) mu- 
cosa and skin reactions. 9 of 12 patients requiring opiate analgesia 
received induction CT. There were no treatment related deaths and 
all patients completed treatment. 6 weeks post treatment complete 
clinical response was seen in 10 of 13 given induction CT and 7 of 14 
who received RT alone. After mean follow-up of 171 days (range 41 - 
590 days) 19 patients have no clinical disease (10 received induction 
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CT and 9 RT alone), 5 have died of non-responsive disease and 1 has 
metastatic disease. 
Conclusions: 55 Gy in 20 fractions is effective in oropharyngeal 
cancer, but has significant toxicity. Addition of chemotherapy may 
increase complete response rate, however increases toxicity and de- 
mand on in-patient services. Further follow-up is required to assess 
long-term outcomes. 

842 poster 

IMPACT OF NOVELTECHNOLOGIES ON CANCER TREATMENT: PET/ 
CT WITH IMRT IMPROVES TREATMENT OUTCOME OF PHARYN- 
GEAL CARCINOMA 
I. Ciernik ~, S. Rotschild 1, G. Studer ~, B. Seifert 2, R Huguenin 1, C. Glanz- 
mann~, J.B. Davis~,T.F. Hany 3, U.M. LA1Atolf ~, I. Ciernild, R Huguenin s 
I - ZURICH UNIVERSITY HOSPITAL, Department Radiation Oncology, Zurich, 
Switzerland, 
2 - UNIVERSITY OF ZURICH, Insitute for Social- and Preventive Medicine, Bi- 
ostatistics, Zurich, Switzerland, 
3 - ZURICH UNIVERSITY HOSPITAL, Nuclear Medicine, Zurich, Switzerland, 
4 - INST[TUTO ONCOLOGICO DELLA SVlZZERA ITALIAN/~ dept, Bellinzona, Switzer- 
land, 
5 - KANTONSSPITAL CHUR~ dept, Chur, Switzerland 

Purpose/Objectif: The impact of non-pharmacological innova- 
tions in oncology is difficult to assess. The clinical benefit of 2- 
[18-F]-fluoro-2-deoxyglucose-positron emission tomography and 
integrated computer tomography (PET/CT) in combination with 
intensity-modulated radiotherapy (IMRT) for curative treatment of 
advanced pharyngeal carcinoma is not defined. 
Materials/Methods: 45 consecutive patients with AJCC stage IVA 
carcinoma of the oro- and hypopharynx were staged with a PET/CT 
and treated with IMRT. In order to estimate the impact of PET/CT 
with IMRT on definitive RT and outcome, a matched pair analysis 
was performed. Patients with PET/CT and IMRT were matched with 
patients without PET/CT and IMRT with respect to gender, age, 
stage and grade, tumor location (oro-/hyopharynx), 3D-conformal 
treatment planning, and concomitant chemotherapy with a ratio 
of 1:2. The 86 control patients were treated from January 1991 to 
December 2001 and got all 3D conformal RT with curative intent. 
The median follow-up time was 18 months (range, 6-49 months) for 
the PET/CT-IMRT group and 28 months (range, 1-168 months) for 
the controls. 
Results: Patients with PET/CT treated with IMRT fared better than 
patients without access to PET/CT and IMRT. The overall survival of 
patients with PET/CT-IMRT was 97% and 91% at 1 and 2 years re- 
spectively, compared to 74% and 54% for patients without PET/CT 
(p=O.O02). The event-free survival rate of PET/CT-IMRT group was 
90% and 80% at 1 and 2 years respectively, compared to 72% and 
56% in the control group (p=0.O05). 
Conclusions: Modern RT with PET/CT and IMRT for pharyngeal car- 
cinoma improves oncological treatment outcome. 
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IMPORTANCE OF PATIENT, TUMOUR AND TREATMENT RELATED 
FACTORS ON QUALITY OF LIFE IN HEAD AND NECK CANCER PA- 
TIENTS AFTER DEFINITIVE TREATMENT 
F. Akman~,Z. Aycan Alycykup~, O. Uruk Ataman~,N. Dao 1, B. Bakyp ~, E. 
Or(;in ~, M. Kinay ~ 
I - DOKUZ EYLUL UNIVERSITY SCHOOL OF MEDICINE, Radiation Oncology, Izmir, 
Turkey 

Purpose/Objectif: Quality of life (QoL) of a cancer patient after de- 
finitive treatment for head and neck cancer could be affected by 
many factors. The aim of this study was to assess the patient, tumour 

and treatment related factors on quality of life (QoL) outcomes of 
patients received definitive or postoperative radiotherapy with or 
without chemotherapy for head and neck cancer. 
Materials/Methods: In this cross sectional study, 108 head and neck 
cancer patients who attended for a scheduled follow-up visit in a 3 
months period were evaluated. Patients were asked to fill out the 
Turkish version of European Organisation for Research and Treat- 
ment of Cancer Quality of Life Core Questionnaire (EORTC) as well 
as the EORTC Head and Neck Module (EORTC QLQ-H&N35). During 
the visit patients were also graded for their late side effects using 
EORTC / RTOG scoring system.The QLQ C-30 and QLQ-H&N35 mean 
scores were compared using ANOVA analysis for these variables: 
age, gender, occupation, educational status, social security status, 
place of residence, tumour localization, clinical stage, co-morbidity, 
karnofsky performance score, treatment modality and presence of 
grade 3-4 side effects. 
Results: Fifty one (47%) patients were treated with adjuvant ra- 
diotherapy and 57 (53%) with radical radiotherapy with or without 
chemotherapy. Median follow up was 26 (2-155) months. Tumour 
location was a significant factor affecting physical (p=O.03), social 
(p=0.01) and cognitive (p=0.01) functioning scores. Patients with 
nasopharyngeal primary had the worst scores. The only significant 
factor affecting the role functioning was the gender with females 
having worst scores (p=O.05). Treatment modality also had a sig- 
nificant impact on the physical and cognitive scores with patients 
receiving chemoradiotherapy having the worst scores (p=O.01). 
Global quality of life was affected significantly by the clinical stage 
(p=0.02), the occupation (p=O.01) and the social security status 
(p=O.O09) of the patient. EORTC / RTOG late morbidity scores were 
grade 0-1 in 46 (43%), grade 2 in 46 (43%) and grade 3 in 16 (14%) 
patients. The analysis of QLQ-H&N35 symptom scores were found 
significantly higher in patients with moderate or severe late mor- 
bidity such as pain (p=0.01), swallowing (p=O.003), senses (p=O.01), 
social eating (p=0,03), teeth (p=O.02), open mouth (p =0.001), dry 
mouth (p=0.005) and sticky saliva (p=0.01). 
Conclusions: Tumour location and treatment modality are the most 
important factors affecting the quality of life of head and neck can- 
cer patients treated definitively however it is very important to con- 
sider other patient related factors to be able to understand and sup- 
port our patients. Patients with higher symptom scores have higher 
grades of morbidity as expected. 
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IMPROVEMENT IN TARGET COVERAGE AND IN SPARING OF ORGAN 
AT RISK FOR OROPHARINGEAL CANCER WITH HELICALTOMOTHE- 
RAPY: A PLANNING STUDY 
A. Pierelli ~ , C. Fiorino 1 , I. Dell'Oca 2, S. Broggi ~ , A. Chiara 2, E. De Martin 1 , 
N. Di Muzio 2, B. Longobardi ~ , F. Fazio ~.2, R. Calandrino ~, R Fazio 3 
I - S. RAFFAELE HOSPITAL, Department of Medical Physics, Milan, Italy, 
2 - S. RAFFAELE HOSPITAL, Department of Radiotherapy, Milan, Italy, 
3 - IBFM CNR, dept, Milan, Italy 

Purpose/Objectif: The goal of this study was to estimate the abil- 
ity of Helical Tomotherapy (HT) to optimize the dose distribution 
in patients with oropharingeal cancer (OPC) using a simultaneous 
integrated boost (SIB) approach. 
Materials/Methods: Four T1-3 N0-2 OPC patients were considered. 
Two IMRT plans, both in SIB modality, were performed for each case: 
one with the TomoTherapy Hi.Art2 System ® and the remaining with 
dynamic MLC (Varian 600CD Linac, Millennium" MLC-80) inversely 
optimised by the Helios/Eclipse system. The plan prescriptions were 
54 Gy, 61.5 Gy and 64.5 Gy delivered in 30 fractions to 95% of PTV1 
and at the median dose of PTV2 and PTV3 respectively, where PTV1, 
2 and 3 correspond to low-risk nodes, high-risk nodes and turnout 
respectively. The same optimisation goals were followed for PTV 
coverage and for parotids, mandible, spinal cord, brain stem and 
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optical pathways sparing in both modalities. The planner also tried 
to reduce the dose to other structures: larynx, thyroid, esophagous, 
sub-mental connective tissue, brain, lung apexes. 
The comparison was performed considering a number of dose-vol- 
ume parameters, like D_mean, D_median, Dmax  and fractions of 
volume V receiving at least a dose d (Vd).The conformity index (CI) 
and the normalized treated volume (TV} were also considered. The 
first was defined according to ICRU 50; TV was defined as the per- 
centage of body outside to PTV receiving more than a "high" dose 
level: in this case the 90% and 95% of prescribed dose to PTVl. 
Results: Results show a better coverage with HT for all PTVs: the 
fraction of PTVl, 2 and 3 receiving more than 95% of the prescribed 
doses (V95%) increased from 98.3% to 99.7%, from 97.7% to 99.7%, 
from 95.6% to 98.2% respectively; moreover, a better homogeneity 
of the dose distribution within each PTV was found; for example, 
D_Max for PTV3 reduced from 70.4 Gy to 67.6 Gy. 
Concerning OARs, HT showed a much more efficient sparing: D_me- 
dian of the parotids decreased from 31.3 Gyto 25.8 Gy and the spinal 
cord D_Max decreased from 40.4 Gy to 35.5 Gy. For other structures, 
like thyroid and esophagous, D_mean was reduced on average of 
about 15 Gy. (TV90%)J(TV90%)~MRr equal to 0.7 and (TV9S%)J 
(TV9S%)~MRT equal to 0.8 were found, showing that HT significantly 
decreased the tissues irradiated at high dose outside PTV. 
Conclusion:In conclusion, HT significantly improves the homogene- 
ity of dose distribution within PTV and PTV coverage together with a 
much larger sparing of OARs with respect to conventional IMRT. 
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IMRT FOR SINONASAL CANCER: RESULTS IN 32 PATIENTS AT THE 
UNIVERSITY HOSPITAL GASTHUISBERG LEUVEN 
S. Nuyts I, P. Dirix', B. Vanneste% B. Va nstraelen% A. Nulens% W. Van den 
Bogaert ~ 
I - UNIVERSITY HOSPITAL GASTHUISBERG, Department of  Radiation Oncology, 
Leuvens Kanker lnstituut (LKI), , Leuven, Belgium 

Purpose/Objectif: To evaluate acute and late toxicity, as well as ef- 
ficacy, of IMRT in the treatment of sinonasal cancer. 
Materials/Methods: Since January 2003, sinonasal tumors are treat- 
ed with IMRT at Leuven University Hospital. An inverse-planning 
IMRT technique (sliding window) is used, based on a non-coplanar 
6-field arrangement. When appropriate, the planning CT's were co- 
registered with pre-operative MRI scans to allow more accurate de- 
lineation of the CTV and OARs. A 5-mm isotropic margin was used 
for the expansion of CTV to PTV. The following structures were con- 
toured as OARs: optic nerves with retina (< 60 Gy), optic chiasm (< 
60 Gy), both lenses, brain (< 60 Gy), spinal cord and brainstem (< 
50 Gy). Acute and late toxicity were prospectively scored for all pa- 
tients (CTC version 3.0). 
Results 
Between January 2003 and February 2006, 32 consecutive patients 
with cancer of the paranasal sinuses (n = 30) or nasal cavity (n = 2) 
were treated with postoperative (n = 29) or primary (n = 3) IMRT.The 
histological types were adenocarcinoma (n = 18), SCC (n = 4), sar- 
coma (n = 3), melanoma (n = 2), mucoepidermoid carcinoma (n = 2), 
esthesioneuroblastoma (n = 2) and adenoid cystic carcinoma (n = 1). 
Staging wasT2 in 18.8%,T3 in 34.3%,T4a in 28.1% and T4b in 18.8% 
of patients. None of the patients had evidence of regional or distant 
metastasis. The total dose ranged between 60 Gy (n = 19), 66 Gy (n 
= 9) or 70 Gy (n = 4). Median follow-up was 13 months (range, 3 - 34 
months). At 1 year, LC was 84%, OS 87% and DFS was 80%. 
No Grade III or IV acute toxicity was observed. Most frequent acute 
toxicities (Grade I and II taken together) were dermatitis (84.4%), 
xerostomia (81.3%), taste disturbance (84.4%), altered smell (65.6%) 
and mucositis (59.4%). Ocular and visual morbidity was mild, Con- 
junctivitis (46.8%), keratitis (71.9%) and tearing (46.9%) were fre- 
quent. Patients rarely complained of dry eyes (12.4%), blurred vision 

(24.9%), double vision (6.2%) or photophobia (6.2%). 
Late toxicity was available for 27 patients. No Grade III or IV late tox- 
icity was reported. Most frequent complications at 3 months after RT 
were fatigue (30.6%), altered taste (25.9%), and headache (16.5%). 
Regarding eye/vision, S patients (I 8.5%) scored Grade I conjunctivi- 
tis; no Grade II was reported. At 6 months after RT, only 2 of those 27 
patients still scored Grade I eye toxicity, without decreased vision. 
For I 5 patients, follow-up was available until 2 - 2.5 years after RT. 
None of those patients developed any severe RT-induced late toxic- 
ity, such as retinopathy or optic neuropathy. 
Conclusions 
IMRT for sinonasal carcinoma resulted in very little acute and late 
toxicity, while preserving short-term LC. Longer follow-up is neces- 
sary to evaluate long-term results. I~ 

Acknowledgement : This work was supported by grants from the 
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(KOF). 

846 poster 

INDUCTION CHEMOTHERAPY (CT) FOLLOWED BY ALTERNATING 
CHEMO-RADIOTHERAPY (CT-RT) IN STAGE IV UNDIFFERENTIATED 
NASOPHARYNGEAL CARCINOMA (UNPC) 

S. Pentimalli I, A. Bacigalupo% A. Ponzanelli%V. Vigo% M. Benasso 3, M. 
Marcenaro% R. CorvA2% S. Agostinelli%V. Vitale 2 
I - UNIVERSITY OF GENOA, School ofrcldiotherapy, Genoa, Italy, 2 - ISTITUTO 
NAZIONALE PER LA RICERCA SUL CANCRO, Radiation oncology, Genoa, Italy, 3 
- ISTITUTO NAZIONALE PER LA RICERCA SUE CANCRO, Medical ontology, Genoa, 
Italy, 4 - ISTITUTO NAZIONALE PER LA RICERCA SUL CANCRO, Medical physic, 
Genoa, Italy 

Purpose/Objectif: In locally advanced UNPC concomitant CT-RT is 
standard treatment. Induction CT followed by alternating CT-RT may 
improve the results further by enhancing both Iocoregional and dis- 
tant control. 
Materials/Methods: The treatment protocol for 50 patients (between 
May 1995 and November 2003) with Iocoregionally advanced UNPC 
consisted of 3 courses of induction CT with epidoxorubicin and cis- 
platin (CDDP) every 3 weeks. After radiological and clinical response 
assessment patients underwent 3 courses of fluorouracil and CDDP 
bolus (weeks 1,4,7) alternated with 3 splits course of radiation ( weeks 
2-3, 5-6, 8-9-10) consisted of 70 Gy delivered as daily single doses of 2 
Gy, 5 times a week. 3-D conformal technique with individualized half- 
fields to cover CTV1 ( tumor with surrounding areas at high and low 
risk pre induction CT), restricted CTV2 ( tumor and areas at high risk), 
CTV3 ( lower neck and supraclavicular regions) and GTV ( residual tu- 
mor and neck nodes after induction CT) were planned.Histology was 
WHO type 1 in 1 patient (2%), WHO type 2 in 10 patients (20%) and 
WHO type 3 in 39 patients (78%). All patients had stage IV disease. 
Results: All the patients are evaluable for response and toxicity. At 
the end of induction phase 12% of CRs, 84% of PRs and 4% of SD 
were recorded. All patients but two had the planned of CT courses in 
the alternating phase and all but one received the planned RT dose. 
Grade Ill-IV mucositis in 28% of patients, grade Ill-IV haematological 
toxicity in 24% of patients were observed. At the final response evalu- 
ation 86% of CRs and 14% of PRs were observed. At a median follow 
up of 39 months, 16% of patients had Iocoregional failure (10% local 
only, 2% nodal only and 4% local and nodal), 20% had distant failure 
and 2% both.The 4-year actuarial progression free survival and overall 
survival rates are 71% and 81%, respectively. 
Conclusions: Treatment of Iocoregionally advanced UNPC with this 
schema of CT-RT is feasible and patients compliance is optimal; induc- 
tion CT does not seems increase toxicity. 4-year outcome evidenced 
excellent Iocoregional control with an high survival probability. 



- $344 - 

Posters 

847 poster 

INDUCTION COMBINATION CHEMOTHERAPY WITH GEMCITABINE 
AND CISPLATIN IN LOCALLY ADVANCED HEAD AND NECK CAN- 
CER. 
K. Shehzad ~, A. Jamshed ~, R. Hussain 2, B. Muhammad ~, R. Azhar 3, M. 
ShaM, S. Hameed ~, Z. Farooqi 4 
I - SHAUKAT KHANUM MEMORIAL CANCER HOSPITAL & RESEARCH CENTREr Radiation 
Ontology, Lahore, Pakistan, 
2 - SHAUKAT KHANUM MEMORIAL CANCER HOSPITAL ~ RESEARCH CENTRE, Head and 
Neck Surgery, Lahore, Pakistan, 
3 - SHAUKAT KHANUM MEMORIAL CANCER HOSPITAL & RESEARCH CENTRE, Pathol- 
ogy, Lahore, Pakistan, 
4 - SHAUKAT KNANUM MEMORIAL CANCER HOSPITAL & RESEARCH CENTRE, Radiol- 
ogy, Lahore, Pakistan 

Purpose/Objectif: The optimum induction chemotherapy for pa- 
tients with advanced head and neck cancer is controversial.The pri- 
mary objective of this study was to evaluate the activity and toxicity 
of combination of cisplatin and gemcitabine in previously untreated 
patients with locally advanced head and neck cancer. 
Materials/Methods: Twenty patients with previously untreated 
advanced head and neck cancer (AJCC Stage IVB) were treated be- 
tween August 2005 and January 2006. M:F ratio was 60%:40% with 
a median age of 50 years. The site of disease was oral cavity 35%, 
paranasal sinuses 30%, hyopharynx 25%, oropharynx 5% and larynx 
5%. Histologically 95% were squamous cell carcinomas and 5% had 
adenocarcinoma. All patients had good performance status (ECOG 
0-1). Staging was based on clinical and MRI findings. The decision 
on unresectable disease was in conjunction with head and neck sur- 
geon. TNM stage was, T4bNOMO 40%, T4bN 1MO 5%, T4bN2MO 45% 
and T4bN3MO 5%. Two 3 weekly cycles of cisplatin 75 mg/m 2 day 1 
and gemcitabine 1000 mg/m 2 day 1 and 8 were given to all patients. 
Toxicity was scored after each cycle and response assessed follow- 
ing completion of second cycle. 
Results: All patients were available for assessment of toxicity and 
response. No grade 3 - 4 haematological, renal or hepatic toxicity 
was seen. Response at the primary site was complete (CR) 25%, par- 
tial (PR) 60% and no response/progression was seen in 15% of the 
patients.The overall response at primary site was 85%. In 12 patients 
with node positive disease complete, partial and no response/pro- 
gression of lymph nodes was seen in 9%, 58% and 33% respectively. 
The overall response in cervical lymph nodes was 67%. Patients with 
complete or partial response went on to receive radical chemoradia- 
tion. 
Conclusions: Cisplatin and gemcitabine combination is well toler- 
ated with low toxicity and high anti tumour activity in untYeated 
head and neck cancer. Forthcoming studies focusing on induction 
chemotherapy in head and neck cancer should include arms with 
cisplatin gemcitabine combination regimens. 
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MASPIN EXPRESSION VALUE IN PREDICTING THE OUTCOME OF PA- 
TIENTS WITH SQUAMOUS CELL CARCINOMA OF THE HEAD AND 
NECK 
M. Bonet Beltran ~, P. Mhawech-Fauceglia 2, p. Dulguerov 3, A. Beck 2, 
A. AllaP 
1 - GENEVA UNIVERSITY HOSPITAb Radiation Oncology, Geneva, Switzerland, 
2 - GENEVA UNIVERSITY HOSPITAl., Clinical Pathology, Geneva, Switzerland, 
3 - GENEVA UNIVERSITY HOSPITAI~ Head and Neck Surgery, Geneva, Switzer- 
land 

Purpose/Objectif: Maspin is a tumor suppressor protein reported 
to be downregulated in numerous types of cancer. The aim of the 
present study was to determine the prognostic/predictive value of 
the expression of this protein in patients with H&N cancers (HNC). 

Materials/Methods: We evaluated maspin immunohistochemistry 
in pretreatment samples of 120 patients with HNSCC using microar- 
ray technique. All patients were treated in one institution from 1992 
to 2000 with an accelerated RT schedule + cisplatin based chemo- 
therapy. 
Results: Maspin has shown to have a significant association with 
histology grade (p=0.0074), where low maspin expression is asso- 
ciated with high tumor grade. In multivariate analysis for disease- 
free survival (DFS), beside N- and T-categories, maspin was found 
to be of borderline significance (p= O.06).Tumors showing the com- 
bination of loss of maspin/Iow histological grade had longer DFS 
(83%) vs. those with high maspin/high histological grade (DFS 42%) 
(p=O.08). 
Conclusions: The present study is the first to determine the value of 
maspin in HNC in a large series of patients. Maspin seems to have a 
potential prognostic value in patients with HNC, thought that the 
results need further confirmation. 
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MODERATE DOSE HYPERFRACTIONATED RADIOTHERAPY AND 
CONCURRENT CHEMOTHERAPY FOR HEAD AND NECK CANCER 
A. Aref ~, P. Chuba 2, K. Samani ~, A. Toole 3, R. Leonard 4, D. Salama s, L. 
Denton 6,D. PateF, E. Agnone 8,C. Browne ~ 
/ - VAN ELSLANDER CANCER CENTER, Radiation Oncology, Grosse Pointe 
Woods, MI, USA, 
2 - WEBBER CANCER CENTER, Radiation Oncology, Warren, MI, USA, 
3 - VAN ELSLANDER CANCER CENTER, Otolaryngology, Grosse Pointe Woods, 
MI, USA, 
4 - VAN ELSLANDER CANCER CENTER, Medical Ontology, Grosse Pointe Woods, 
MI, USA, 
5 - WEBBER CANCER CENTER, Otolaryngology, Warren, MI, USA, 
6 - VAN ELSLANDER CANCER CENTER, Oncology Nursing, Grosse Pointe Woods, 
MI, USA, 
7 - UNIVERSITY OF MICHIGAN, Medical Statistics, Ann Arbor, MI, USA, 
8 - WERBER CANCER CENTER, Medical Oncology, Warren, MI, USA 

Purpose/Objectif: Despite advances in therapy, local control and 
survival for stage III and IV head and neck cancers remains poor. 
Randomized phase Ill studies have proved the benefit of hyperfrac- 
tionated radiation therapy [HRT] over once-daily radiation therapy. 
Similarly, the superiority of combined chemo-radiotherapy over 
(once-daily) radiation therapy alone has been demonstrated. Rela- 
tively few studies so far have reported on the results of combined 
chemotherapy and HRT. 
Materials/Methods: 34 patients with stage III and IV squamous cell 
carcinoma of the head and neck were treated by concurrent chemo- 
therapy and HRT between June 2000 and September 2004. Six pa- 
tients were diagnosed with laryngeal cancer and 28 patients were 
diagnosed with oropharyngeal cancer. Radiation therapy was given 
twice daily with < 6 hours between fractions. The total HRT dose to 
the primary tumor site ranged from 7130cGy to 7590 cGy with medi- 
an fraction size of 115cGy. Single agent chemotherapy using either 
carboplatin (AUC=2) or cisplatin (50 mg/m 2) was administered, on a 
weekly basis, concurrently with HRT. Node positive patients under- 
went planned neck dissection following completion of treatment. 
All patients had pre-RT dental oncology evaluation, comprehensive 
dietary evaluation, and nutritional surveillance including use of 
feeding gastrostomy tubes. 
Results: With median follow-up of 26 months, one patient expe- 
rienced local recurrence and another patient developed regional 
relapse as first site of failure corresponding to 2 year actuarial lo- 
cal-regional control rate of 92.2%. One patient developed distant 
metastasis as the first site of treatment failure and four patients ex- 
pired from intercurrent illness without evidence of treatment failure. 
The 2 year overall survival and disease free survival rates were 82.3% 
and 89% respectively. Median survival had not been reached. All pa- 
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tients completed planned HRT and 75 % of patients completed the 
RT course within 7 1/2 weeks. 
Conclusions: Concurrent chemotherapy with HRT yielded superior 
local regional control and overall survival rates for a group of pa- 
tients with advanced head and neck cancer. Longer follow-up will 
be necessary to determine the durability of response. This excellent 
result was achieved with HRT dose that is lower than what has been 
reported in other studies. The possibility of de-escalation of HRT 
dose in the setting of concurrent chemotherapy deserves further 
investigation. 
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ORAL CANDIDIASIS (OC) AND CANDIDA CULTURES EVOLUTION 
DURING AND AFTER RADIOTHERAPY FOR HEAD AND NECK CAN- 
CER (HNC) 
A. Rovirosa~,J. Marruecos 1, I. Planas~,J. Ferre 2, R.M. Francisco~,J. Puig 3, 
F. Marco3,A. Biete 
I - HOSPITAL CLINIC, Radiation Oncology, ICMHO, Barcelona, Spain, 
2- HOSPITAL CUNtC, Radiation Oncology, ICMHO, Fundacion Clinic para la 
investigacion Biomedica., Barcelona, Spain, 
3 - HOSPtTAL CUNtC, Microbiology, Barcelona, Spain 

Purpose/Objectif: Prospective analysis of the Candida type in cul- 
tures in patients (pts) irradiated for head and neck cancer that de- 
velop oral candidosis. 
Materials/Methods: 100 pts irradiated for HNC and receiving more 
than 50 Gy in 75% of the major salivary glands. Candida cultures 
(Cromagar) were performed before radiotherapy and in those pts 
that developed OC the cultures were done before antifungai thera- 
py and after irradiation having resolution of OC. 
Results: Before radiotherapy: 64/100 (64%) pts exhibited negative 
cultures (NC) & 36/100 (36%) had positive cultures (PC) for: 29/36 
(80%) C. Albicans, 2/36 (5.5%) C. SPP, 2/36 (5.5%) C. Krusei, 1/36 (2.7%) 
C.Tropicalis, 1/36 (2.7%) C. Parapsilosis, 1/36 (2.7%) C. Glabrata. Dur- 
ing radiotherapy: 33/100 (33%) of pts developed OC of which 18/33 
(54.5%) had NC and 15/33 (45.5%) had PC. Candida type in cases PC: 
9/33 (27.2%) C. Aibicans and the rest (72.8%) for C. Pstutzeri (3%), C. 
Krusei (6%), C. Parapsilosis (6%), C. Tropicalis (6%), C. Glabrata (6%), 
C. Geotrichum (6%). After radiotherapy: 15/33 (45.5%) had NC and 
18/33 (54.5%) had PC. C. Albicans was present in 46.2% of the PC and 
the rest were C. Krusei (9.9%), C. Guilliermondi (6.6%), C. Lipolytica 
(3.3%), C. Species (3.3%), C. Tropicalis (3.3%), C. Rugosa 3.3%, C. Kefir 
(3.3),C. Rhodotorula (3.3%), C. Parapsilosis (22.1%), C. Glabrata 6.6%, 
C. Tropicalis (6.6%). 
Conclusions: 36% of the pts had PC for Candida before radiother- 
apy, where C. Albicans was present in the 80% of the cases. Oral 
candidosis developed in 33% of patients during radiotherapy and it 
can appear both in cases with previous PC & NC.The incidence of C. 
Albicans decreases in cases with OC and after radiotherapy in favour 
of other Candida types. 
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ORGAN PRESERVING TREATMENT OF PATIENTS WITH T1-T2 NO 
ORAL CAVITY CANCER USING HDR INTERSTITIAL BRACHYTHE- 
RAPY AND IMRT TELERADIOTHERAPY. 
W. Sasiadek ~ , 13. Bialas 2, M. Fijalkowski 2, A. Wygoda~,T. Rutkowski 3, M. 
Hutnik 3, K. SkladowskP, K. Olejnik 4 
1 - MSC INSTITUTE OF ONCOLOGY, Radiotherapy Clinic, Brachytherapy De- 
partment, Gliwice, Poland, 
2 - MSC INSTrrUTE OF ONTOLOGY, Brachytherapy Department, Gliwice, Po- 
land, 
3 - MSC INSTITUTE OF ONCOLOGY, Radiotherapy Clinic, Gliwice, Poland, 
4 - MSC INSTITUTE OF ONCOLOG¥, Anaesthesiology Department, Gfiwice, 
Poland 

Purpose/Objectif: To present a method of organ and function pre- 
serving treatment in patients with floor of the mouth and mobile 
tongue cancers as well as to evaluate early results of proposed mo- 
dality. 
Materials/Methods: Data charts of 20 - 18 (90%) male and 2 (10%) 
female patients treated between January 2002 and November 2004 
in Brachytherapy Department and I Radiotherapy Clinic of Institue of 
Oncology In Gliwice were evaluated. Median age was 55 years.There 
were 15 (75%) patients with lip cancer and 5 (15 %) with oral cavity 
cancer. There were 12 (60%) patients with T2 and 8(40%) with T1 tu- 
mour. In all cases pathological examination revealed squamous cell 
cancer.Teieradiotherapy was planned to the primary tumour and lo- 
cal lymph nodes (level I and II), to the doses from 50Gy to 60Gy in 25 
or 30 fractions. In 2 (10%) patients only unilateral neck nodes were 
irradiated. All patients were treated using iMRT technique, with 5 
to 9 fields, to spare the critical stuctures like parotid gland and spi- 
nal cord as well as mucosal membrane of phanynx and larynx. In all 
cases, up to 10 days after teletherapy interstitial brachytherapy was 
performed using flexible, afterloading catheters. All applications 
were performed under general anaesthesia. In all cases IBU simula- 
tion was used to control geometry of catheters as well as 3-D plan- 
ning system (Plato). Median total dose in reference point was 18 Gy 
(ranged from 15 to 21Gy) and median treatment time was 4 days. 
Median target volume surrounded by the therapeutic isodose was 
30cm 3 (ranged from 18 to 52 cm3). All patients were treated using 
hiperfractionation regime with two (3Gy) daily fractions given with 
at least 6 hour gap. Median follow up was 24 months. 
Results: After median follow up of 2 years all patients are alive. 2 
(10%) patients, 3 and 6 months after treatment, one with tounge 
and one with floor of the mouth tumour, had local recurrences. One 
of them also presented nodal metastases. Both were succesfully 
salvaged with surgery. No distant metastases were noticed. Medial, 
maximal acute mucosal reaction during teleradiotherapy according 
to Dische scale ranged 10 points. During and after brachytherapy 
acute mucosai reactions, with confluent mucositis in 15 (75%) pa- 
tients, were noticed, but did not exceed 15 points in Dische scale. No 
toxicity connected with implatation was noticed. One patient suf- 
fered from severe mucositis which retreated after two weeks of local 
treatment. No cosmetic or functional deficites of treated strucutures 
were found. During the follow up no severe late reactions were no- 
ticed. Only one patient (5%), 12 months after radiotherapy, devel- 
oped radionecrosis of mandible bone after inadequate teeth extrac- 
tion. 
Conclusions: Results of our analysis suggests that combination of 
IMRT radiotherapy and interstitial HDR-brachytherapy is an useful 
method in the treatment ofT1-2 turnouts of oral cavity and can be 
considered as an alternative to surgery. Such treatment provides 
similar to surgery and postoperative radiotherapy results but the 
function of the tongue and other important structures is preserved. 
Toxicity of proposed modality is acceptable and well tolerated by 
the patients. Using conformal teletherapy plannig -IMRT- and 3-D 
brachytherapy allows to escalate the doses to the tumour and to 
avoid irradiation of sourounding critical structures. 
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PATTERNS OF RELAPSE AFTER EXTERNAL BEAM RADIOTHERAPY 
FOR WELL DIFFERENTIATED THYROID CANCER: IMPLICATIONS 
FOR TARGETVOLUME DELINEATION 
M. Azrif, B. Yap 1, E. Allen ~, N. Slevin 1, A. Sykes ~ 
1 - CHRISTIE HOSPITAL, Clinical Oncology, Manchester, United Kingdom 

Purpose/Objectif: To determine the pattern of recurrence in pa- 
tients with well differentiated thyroid cancer who received radio- 
therapy and radioiodine ablation following surgery or biopsy with 
a view to optimising target volume delineation. 
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Materials/Methods: 49 patients with well differentiated thyroid 
cancer received adjuvant external beam radiotherapy and radioio- 
dine ablation at the Christie Hospital between 1990 and 2000. The 
thyroid bed and regional nodes (excluding the spinal cord} were ir- 
radiated using a lateral tipped down parallel opposed pair of 6 MV 
photons to a dose of 47.5Gy in 16 fractions over 22 days. There was 
no attempt to irradiate the superior mediastinum. 
Results: Median follow-up was 65 months (range 11-149 months). 
Patients were staged as follows: 13 - 3, T4 - 41, Tx - S, NO - 32, N1 
- 16, Nx - 1. Twenty-nine patients had clear or microscopic positive 
resection margins and 19 had macroscopic residual disease postop- 
eratively. Eight patients had inoperable disease. Local control at S 
years was 89% for those with clear or microscopic positive margins 
and 69% for those with macroscopic residual disease. S-year cause 
specific survival was 60% for patients with macroscopic residual dis- 
ease and 90% for those with clear or microscopic positive margins. 
Relapses occurred in the thyroid bed in 6 patients, neck nodes in 
8 patients and mediastinum in 4 patients. Distant metastases oc- 
curred in 5 patients and biochemical relapse in 3 patients. Mediasti- 
nal recurrence did not occur in isolation. 
Conclusions: The status of postoperative margins is important for 
local control and cause specific survival. The majority of recurrences 
were Ioco-regional and there were few cases of mediastinal recur- 
rence, which did not occur in isolation. Therefore, we propose the 
target volume to include the thyroid bed and regional neck nodes 
and spare the mediastinum, thus facilitating dose escalation to im- 
prove Ioco-regional control. Further studies to define the optimal 
target volume are needed. 
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PDR INTERSTITIAL BRACHYTHERAPY IN RECURRENT AND PRE- 
VIOUSLY IRRADIATED HEAD AND NECK CANCER 
J. Skowronek 1 , A. ChicheP, M. Wierzbicka 2, M. Leszczynska 2 
I - GREATPOLAND CANCER CENTER, Department of Brachytherapy, Poznan, 
Poland, 
2 - UNIVERSITY OF MEDICAL SCIENCES, Clinic ofOtolaryngology, Poznan, Po- 
land 

Purpose/Objectif: A large majority of patients with recurrences of 
head and neck cancers are disqualified from radical treatment and 
constitute a group of bad prognosis. Some of them can be quali- 
fied for salvage surgery and treated mostly with a palliative intent. In 
some cases brachytherapy can be a treatment of choice after previ- 
ously applied external beam radiotherapy. The paper is to present 
results of PDR interstitial brachytherapy in a described group of pa- 
tients. 
Materials/Methods: Thirty two patients with recurrent head and 
neck cancer were treated with PDR interstitial brachytherapy since 
October 2000 till October 2005. The age of patients ranged from 41 
to 79 years, average 59,2 years. The group consisted of 4 women 
(12,5%) and 28 men (87,5%). Clinical locations were: tongue and 
floor of the mouth (5), oropharynx (4), laryngopharynx (1), larynx 
(16), lip {1), orbit (2), salivary gland (3). 26 patients were previously 
both operated and irradiated (81,3%), 2 were irradiated (6,3%) and 
4 were operated (12,5%) as a single modalities. Primary lesions were 
irradiated with an average total dose of 56 Gy. Median time between 
primary tumor and its recurrent appearance was 11,9 months (min. 
1 and max. 54 months) and it was longer than 12 months in 10 pa- 
tients. Recurrences were treated up to total dose of 50 Gy, most 
commonly with a single fraction of 20 Gy in 25 pulses by 0,80 Gy.The 
assessment of the results was performed 4 weeks after completion 
of the treatment and then after 3, 6 and 12 months. 
Results: Average observation time was 5 months. 14 patients 
(43,8%) died within the whole follow-up period. 9 and 12 of them 
died within 6 and 12 months after brachytherapy, respectively. 4 
weeks after the end of the treatment complete remission (CR) was 

found in 8 (25%), partial remission (PR) in 15 (46,9%) and no remis- 
sion (NR) in 9 (28,1%) cases. After 3 and 6 months remission (CR + 
PR) was observed in 16 (50%) and 11 (34,4%) patients, respectively. 
Recurrences or Iocoregional dissemination were observed in all pa- 
tients who survived 12 months or more. 
Conclusions: 1. PDR brachytherapy can be a treatment of choice in 
patients previously irradiated with external beam radiotherapy and/ 
or surgery. 2. It appears to be, that in some cases PDR brachytherapy 
can prolong overall survival time. 3. To confirm the above a com- 
parative investigation of a larger group of patients is needed. 
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PERFORMANCE OF [18F]FLT-PET FORTHE ASSESSMENT OF LYMPH 
NODE STATUS IN HEAD AND NECK CANCER PATIENTS 
E. Troost ~, W. Vogel 2, M.A.W. Merkx 3, R Slootweg 4, H.A.M. Mattes s, 
WJ.M. Peeters ~, J. Bussink ~, AJ. van der KogeP, Wd.G. DyeD 2, J.H.A. 
Kaanders ~ 
1 - RADBOUD UNIVERSITY MEDICAL CENTRE, Radiation Oncology, Nijmegen, 
The Netherlands, 
2 - RADBOUD UNIVERSITY MEDICAL CENTRE, Nuclear Medicine, Nijmegen, The 
Netherlands, 
3 - RADBOUD UNIVERSrn' MEDICAL CENTRE, Oraland MaxillofacialSurgery, Ni- 
jmegen , The Netherlands, 
4 - RADBOUD UNIVERSITY MEDICAL CENTRE, Pathology, Nijmegen, The Neth- 
erlands, 
5 - RADBOUD UNIVERSITY MEDICAL CENTRE, Otorhinolaryngology, Nijmegen, 
The Netherlands 

Purpose/Objectif: Repopulation of clonogenic tumor cells is in- 
versely correlated to radiation therapy treatment outcome in head 
and neck cancer. Treatment modifications such as accelerated ra- 
diotherapy and EGFR inhibition aim at counteracting this phenom- 
enon. A functional imaging tool to assess the proliferative activity of 
tumors could improve patient selection for these treatments and be 
used for early treatment response evaluation. The novel PET tracer 
3'-deoxy-3'-[18F]fiuorothymidine ([18F]FLT) is trapped intracellularly 
during DNA synthesis and can image tumor cell proliferation prior 
to and during radiotherapy treatment and may provide biological 
tumor information useful in radiotherapy planning. In the present 
study, the value of [~SF]FLT-PET in determining lymph node status in 
squamous cell carcinoma of the head and neck was assessed, with 
pathology as a gold standard. 
Materials/Method: Ten patients with newly diagnosed stage II-IV 
squamous cell carcinoma of the head and neck underwent [~SF]FLT- 
PET one week prior to surgical resection with lymph node dissec- 
tion. One hour after injection of 250 MBq [~8F]FLT, emission PET and 
CT images of the head and neck were recorded and fused. Stand- 
ardized uptake values (SUV) were calculated. Preoperatively, the ex- 
ogenous proliferation marker iododeoxyuridine (IdUrd) was admin- 
istered. From all 20 positive lymph nodes on [~SF]FLT-PET and from 
nine negative controls, paraffin embedded sections were stained 
and analyzed for the endogenous proliferation marker Ki67 and for 
IdUrd. Sensitivity, specificity, positive predictive value and negative 
predictive value were calculated for [~SF]FLT-PET. 
Results: Primary tumor sites were oral cavity (7), larynx (2) and 
maxillary sinus (1). Nine of the ten patients examined had [~SF]FLT- 
PET positive lymph nodes on the PET images (SUVmean: median 1.1, 
range 0.8-2.9), but only three of these patients had histologically 
proven metastases. All metastatic lymph nodes showed Ki67 and 
IdUrd staining in tumor cells as well as in residual germinal centers 
if present. The remaining seven patients - including the one nega- 
tive on [18F]FLT-PET - showed abundant Ki67 and IdUrd staining in 
germinal centers in both PET positive and negative lymph nodes. 
Sensitivity, specificity, positive and negative predictive values were 
100%, 14.3%, 33.3% and 100%, respectively. 
Conclusions: [~SF]FLT-PET scan showed uptake in metastatic as well 
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as in reactive lymph nodes in head and neck cancer patients. Be- 
cause of the low specificity, [18F]FLT-PET is not suitable for assess- 
ment of pretreatment lymph node status and possibly also not for 
early treatment response evaluation of small metastatic nodes. 
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PROGNOSTIC SIGNIFICANCE OF PLASMA EPSTEIN-BARR VIRUS 
(EBV) DNA LEVEL IN PATIENTS WITH LOCALLY ADVANCED HEAD 
AND NECK (HN) CARCINOMA TREATED WITH CONCURRENT CIS- 
PLATIN AND CONCOMITANT BOOST RADIOTHERAPY (CBRT) 
K.H.Yu~,A. Chan2,G.Tse3,M. Kaml, E. HuP, A. King4,A.VlantisS, D. Lo2, F. 
Mo~,J. Wong 4, R. Tsang s, A. Chan ~ 
1 - PRINCE OF WALES HOSPITAL, Clinical Ontology, Hong Kong, China, 
2- PRINCE OF WALES HOSPITAL, Chemical Pathology, Hong Kong, China, 
3 - PRINCE OF WALES HOSPITAL, Anatomical and Cellular Pathology, Hong 
Kong, China, 
4 - PRINCE OF WALES HOSPITAL, Radiology and Organ Imaging, Hong Kong, 
China, 
5 - PRINCE OF WALES HOSPITAL, Surgery, Hong Kong, China, 6 - PRINCE OF 
WALES HOSPITAL, Radiology and Organ Imaging, Hong Kong , China 

Purpose/Objectif: EBV DNA is detectable in the plasma in most pa- 
tients with lymphoepithelial carcinoma (LECA) and in some patients 
with squamous cell carcinoma (SCC) of the HN. We investigated the 
prognostic significance of plasma EBV DNA level in a prospective 
study of concurrent cisplatin and CBRT for locally advanced HN car- 
cinomas. 
Materials/Methods: Eligibility criteria included newly-diagnosed 
SCC or LECA of non-nasopharyngeal HN sites; stage III or IV disease; 
ECOG performance status < 1; and age < 70 years. Plasma EBV DNA 
levels were measured by real-time quantitative PCR in 48 controls, 
and in patients before treatment and at 6 weeks post-treatment. 
Pre-treatment gross tumor volume (GTV) was measured on CT, and 
invasion of bone and cartilage was assessed on CT and MRI. Cispla- 
tin 40-50 mg/m 2 was given on days I, 8, I S and 22 of CBRT. Radio- 
therapy consisted of 54 Gy/30 fractionsl6 weeks and a concomitant 
boost (18 Gy/12 fractions) in the last 12 treatment days. Survival 
curves were compared by the log-rank test and multivariate analysis 
was performed with Cox regression. 
Results: Between March 2001 and January 2005, 46 patients were 
recruited (36 with SCC and 10 with LECA). Thirty-four patients had 
stage III and 12 had stage IV disease. Pre-treatment plasma EBV DNA 
level was < 0 copy/ml in all patients with LECA (range, 37 - 211737 
copies/ml) and in 8 patients with SCC (range, I 0 - 48734 copies/ml). 
The pre-treatment plasma EBV DNA levels in all patients with SCC 
(range, 0 - 48734 copieslml) were higher than the levels in controls 
(range, 0 - 8 copieslml, p = 0.01).Ten patients had plasma EBV DNA 
level < 0 copy/ml at 6 weeks post-treatment. At a median follow-up 
of 1.8 years for the whole series, the I -year overall survival rate was 
85%. The I -year locoregional progression-free survival rate was 82% 
and l-year distant metastasis-free survival (DMFS) rate was 78%. On 
multivariate analysis, stage IVb (HR, 6.1; p = 0.01) and plasma EBV 
DNA < 0 copy/ml at 6 weeks post-treatment (HR, 3.5; p = 0.05) were 
predictive factors of decreased DMFS for the entire group. In the 
subgroup of patients with SCC, stage IVb (H R, 7.6; p = 0.02) and post- 
treatment EBV DNA < 0 copy/ml (HR, 5.4, p = 0.05) were predictive 
factors of decreased DMFS. 
Conclusions: Plasma EBV DNA level may be a prognosticator in pa- 
tients with locally advanced HN SCC and LECA. Further studies are 
needed to confirm the finding and to elucidate its biological basis. 
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QUALITY OF LIFE OUTCOME AFTER CONCOMITTANT CHEMORA- 
DIATION FOR INOPERABLE SQUAMOUS CELL CARCINOMA 

J. Langendijkl, J. Slotman 2, R. Leemans3, J. Buter 4, R Doornaert 2 
I - UNIVERSITY MEDICAL CENTER GRONINGEN, Radiation Ontology, Groningen, 
The Netherlands, 
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Netherlands, 
3 - VU UNIVERSITY MEDICAL CENTER, Otolaryngology/Head and Neck Sur- 
gery, Amsterdam, The Netherlands, 
4 - VU UNIVERSITY MEDICAL CENTER, Medical Oncology, Amsterdam, The 
Netherlands 

Purpose/Objectif: Concomitant chemoradiation (CHRT) is currently 
considered standard in inoperable head and neck squamous cell 
carcinoma (HNSCC). As the prognosis of these patients has improved 
significantly over the last decade, information regarding quality of 
life (QoL) outcome becomes increasing important. The purpose of 
this prospective cohort study was to evaluate QoL among patients 
that were treated with concomitant CHRT for inoperable HNSCC. 
Materials/Methods: For the purpose of this study, 78 patients with 
inoperable HNSCC treated with CHRT were included. QoL was pro- 
spectively assessed using the EORTC QLQ-C30 and EORTC QLQ- 
H&N3S instruments before radiotherapy, and at 1 and 6 weeks, 6, 12, 
18 and 24 months after completion of radiotherapy. 
Results: The most frequently reported moderate or severe head 
and neck symptoms after CHRT were xerostomia (68%), sticky saliva 
(50%), trismus (42%), and swallowing complaints (38%). Although 
xerostomia and sticky saliva were the most frequently mentioned 
head and neck symptoms, swallowing complaints had the most 
impact on the more general QoL dimensions. In general, local and 
general symptoms were most pronounced at the end of radiation 
which was reflected into lower scores for the functioning scales and 
global QoL. After 6 months, a gradual reduction of symptoms and a 
gradual improvement of functioning and global QoL was observed. 
At 24 months, the scores of the more general QoL dimensions re- 
turned to a level similar to the normal population.The scores for the 
more general QoL dimensions were lowest in case of more persist- 
ing local symptoms, in particular dysfagia. 
Conclusions: The results of this study indicate that CHRT results in a 
number of local symptoms influencing QoL of which those related 
to salivary function are the most frequently mentioned. Despite 
these local symptoms, a gradual recovery of the general QoL dimen- 
sions was observed that returned to a level similar to the normal 
population. However, in particular swallowing complaints had a 
major impact on QoL. Therefore, besides prevention of radiation-in- 
duced xerostomia, more attention should be paid to prevention of 
radiation-induced dysphagia by improved irradiation techniques. 
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QUANTIFICATION OF PLASMA EPSTEIN-BARR VIRUS DNA IN PA- 
TIENTS WITH NASOPHARYNGEAL CARCINOMA: PRELIMINARY RE- 
SULTS OF A PROSPECTIVE STUDY 
E. (gzyad, M. Gultekin1,A. AIp2,G. Gulsen2,C. Demir3, L. Atahan I 
I - HACETTEPE UNIVERSITY, Ontology Institute Department of Radiation On- 
cology, Ankara, Turkey, 
2 - HACETTEPE UNIVERSITY, Department of Microbiology and Clinical Micro- 
biology, Ankara, Turkey, 
3 - HACEITEPE UNIVERSITY, Laboratory of Drug Resistance, Ankara, Turkey 

Purpose/Objectif: Recently, quantification of plasma EBV DNA was 
shown to be useful for monitoring patients with nasopharyngeal 
carcinoma (NPC) and predicting the outcome of treatment. We de- 
signed a prospective study, to investigate the correlation between 
plasma EBV DNA levels and clinical status of the patients with NPC. 
Materials/Methods: A total of 76 patients with NPC and healthy con- 
trols were enrolled between February 2004 and July 2005. The lev- 
els of circulating EBV DNA were measured in 3 NPC patient groups. 
Group A (24 patients): non-metastatic patients treated with curative 
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intent and measurements were made at diagnosis and after treat- 
ment. Group B (28 patients): patients in remission with conventional 
follow-up examinations and measurements were made at follow- 
up. Group C (S patients): patients with evident clinical/radiological 
local and/or distant relapse. Group D: 19 healthy volunteers were 
selected as control groups. 
Results: Group A: EBV DNA was detected quantitatively in plasma 
samples of 16 (67%) out of 24 patients at diagnosis. The median 
concentration of plasma EBV DNA at the time of initial diagnosis 
was 653 copies per milliliter (interquartile range, 153 to 15,599). The 
median EBV DNA concentration decreased to 0 copies per milliliter 
(interquartile range, 0 to 7,493) after the completion of treatment 
in all but two patients. A patient with detectable concentration of 
plasma EBV DNA at last control (7,493 copies/ml) who is in remission 
with conventional techniques developed diffuse lung and liver me- 
tastases 3 months later. EBV DNA level is decreased however detect- 
able in the plasma of the second patient with remission. During fol- 
low-up, a quantitative increase was detected in three patients (two 
of them with clinical remission and one with distant metastases). A 
stage IVB patient with the highest plasma EBV DNA value at initial 
diagnosis developed diffuse bone metastasis after second cycle of 
neoadjuvant chemotherapy, however plasma EBV DNA was not de- 
tected quantitatively. Group B: During follow-up period, a quantita- 
tive increase in EBV DNA concentrations was detected (range 0-518 
copies/ml) in 2 (11%) out of 28 patients. The PET imaging revealed 
biopsy confirmed liver, lung and bone metastases in one patient. 
The other patient is still in remission at last control. Group C: EBV 
DNA concentrations were measured quantitatively in one (50%) of 
2 patients with distant metastases and one (33%) of 3 patients with 
local relapse. Group D: All healthy individuals have negative plasma 
EBV DNA. 
Conclusions: This study showed that quantitative plasma EBV DNA 
can be detected approximately in 70% of the NPC patients at diag- 
nosis. The plasma EBV DNA levels were persistently undetectable 
or low in patients with clinical remission. These results suggest that 
quantitative analysis of plasma EBV DNA may be a useful clinical tool 
in the screening and monitoring of NPC patients. However, longer 
follow-up is needed for mature results. 
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RADIATION AND WEEKLY DOCETAXEL FOR ADVANCED HEAD AND 
NECK CANCER 
J. Fukada% N. Shigematsu%T. Tomita% E. Kunieda% O. Kawaguchi%T. 
SekP, K. Yoshida% A. Kubo ~ 
1 -KEIO UNIVERSITY HOSPITAL, Radiology, Tokyo, Jopan, 
2 - KEio UNIVERSITY HOSPITAL, Otolaryngology, Tokyo, Japan 

P u r p o s e / O b j e c t i f :  To evaluate the initial response and toxicity of ra- 
diation with weekly docetaxel for advanced head and neck cancer. 
Materials/Methods: Between 2001 and 2005, 64 patients with stage 
=~V/:[:W oropharyngeal or hypopharyngeal carcinoma received radia- 
tion with weekly docetaxel. Primary site location and stage were as 
follows: in the oropharynx, 5 patients had stage ill and 29 patients 
had stage iV, in the hypopharynx 4 patients had stage SV and 26 
patients had stage SW. There were 7 females and 57 males with a 
median age of 62 years (range 39 to 83 years). Up to 46Gy of radio- 
therapy was delivered to the whole neck region in daily fractions of 
2Gy, 5times/week, and thereafter limited to the involved lesion with 
a maximum total dose of 60Gy. Concurrent docetaxel 10mg/m 2 was 
administered once a week during radiation. Toxicity was assessed 
using the Common Toxicity Criteria, version 3.0. Overall survival 
and Loco-regional rates were calculated according to Kaplan-Maier 
method. Neoadjuvant chemotherapy (docetaxel, 5-FU, and CDDP) 
was done in 27 patients. Adjuvant neck dissection was performed 
in 8 patients whose primary tumor responded as CR (complete re- 
mission) and cervical lymph nodes as PR (partial remission) or NC 

(no change). Adjuvant chemotherapy was delivered inA@6 patients 
with primary residual tumor. Double cancer was found in 20 patients 
including 15 patients with esophageal carcinoma. 
Results: Fifty-seven patients completed the full course of concurrent 
chemotherapy. Chemotherapy was terminated in 6 patients with 
mucositis and 1 patient with renal dysfunction. All patients were fol- 
lowed at least one year or until death, median follow-up period was 
25 months (range 3 to 58 months). Initial response ofCR, PR, NC and 
PD (progressive disease) were achieved in 49, 13, 1 and 1 patients, 
respectively. The actuarial overall survival and Ioco-regional control 
rates at 2 years were 69% and 64% in oropharyngeal carcinoma and 
66% and 66% in hypopharyngeal carcinoma, respectively. Twenty 
six patients developed grade :W mucositis and 1 patient laryngeal 
edema (grade ~W). 
Conclusions: Radiation with weekly docetaxel for advanced head 
and neck cancer provides excellent early response and acceptable 
toxicity, although longer follow-up is needed. 
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RADIATION THERAPY OUTCOME ACCORDING TO FRACTIONATION 
SCHEME IN EARLY GLOTTIC CANCER 
H-G. Wu% A.R. Changl,C.I. ParM 
I - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE, Department of Radia- 
tion Oncology, Seoul, korea 

P u r p o s e / O b j e c t i f :  To evaluate the effect of fractionation scheme of 
radiation therapy on the outcome of T1-T2 glottic cancers, and to 
find out prognostic factors potentially influencing local control. 
Materials~Methods: From January 1992 to August 2004, 151 pa- 
tients with histologically confirmed stage T1-2N0 glottic cancer re- 
ceived radical radiation therapy. The distribution ofT stage was as 
follows; T1 100 patients, T2 51 patients. Four patients were treated 
with chemotherapy followed by radiation therapy. Hypofraction- 
ated radiation therapy was performed for 57 of 151 patients (2.5 
Gy per fraction to total dose of 60-65 Gy). Conventional radiation 
therapy was given with 1.8 or 2.0 Gy per fraction to total doses of 
58.8~72 Gy. Median duration of treatment was 36 days (30-44 days) 
in hypofractionated group and 48 days (30~76 days) in conventional 
fractionated group. 
Results: The overall survival rate and disease free survival rate for 
all patients at 5 year were 93% and 70%.T stage was the only fac- 
tor influencing local control rate by both of univariate (P=0.04) and 
multivariate analysis (P=0.0037). Five-year disease free survival for 
patients with T1 and T2 were 77% and 54%. Five-year disease free 
survival were 76% and 66% for hypofractionated and conventional 
fractionated group respectively (P=0.09). Radiation therapy was well 
tolerated in both of hypofractionated and conventional radiation 
therapy group. Most common acute reactions were odynophagia 
and hoarseness and their reactions resolved mostly after radiation 
therapy. There was 1 case of RTOG grade 3 odynophagia and 3 cases 
of severe hoarseness. During follow up, total 36 cases of treatment 
failure were detected. Voice preservation rate after salvage opera- 
tion was 80.9%. Thirty-four cases were local recurrence, 2 cases were 
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regional recurrence and 3 cases were distant metastasis. 
Conclusions: Radiation therapy showed high survival rate and voice 
preservation rate for patients with TI-2 glottic cancer. Hypofrac- 
tionated radiation therapy schedule is effective therapeutic option 
with benefit of shortening the treatment duration and saving the 
expenses. 

100 

8() 

60 

40 

20 

0 

i 
i . . . . . . .  

0 12 24 36 48 60 72 84 96 

860 poster 

RADICAL RADIOTHERAPY FOR SQUAMOUS CELL CARCINOMA OF 
THE ORAL CAVITY 
W.I. Jang~,H-G. Wu ~,C.I. Park ~, D.S. Heo 2 
I - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE~ Department of Radia- 
tion Oncology, Seoul, Korea of Republic, 
2 - SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINE, InternaIMedicine, Seoul, 
Korea of Republic 

Purpose/Objectif: To retrospectively evaluate the role of radio- 
therapy as a primary local modality in patients with squamous cell 
carcinoma of oral cavity. 
Materials/Methods:Ninety-one patients (71 male and 20 female) 
with squamous cell carcinoma of oral cavity including mobile 
tongue, floor of mouth, gingival, retromolar trigone, hard palate, 
and buccal mucosa were treated with radical radiotherapy for cura- 
tive aim since January 1990 through December 2004. There were 
21 patients presented with early stage disease (stage I/ll), 53 with 
advanced disease (stage III/IVA/IVB), and 17 with recurrent disease. 
Forty-five patients were treated with combined chemotherapy for 
mainly neoadjuvant aim (42/45). The median radiation dose was 
70.2 Gy (range: 57.6~75.0). Conventional dose schedule (77/91) and 
bilateral opposed field (82/91) was mainly used to treat the primary 
tumor and regional lymph node. 
Results: The objective tumor response consisted of complete remis- 
sion (CR) in 40% and partial remission (PR) in 38%. After the median 
follow-up of 16 months (range; 4-107), 16 patients had failed treat- 
ment: 12 with local, 1 regional, 1 Iocoregional, 1 regional plus distant 
area, and 1 Iocoregional plus distant area. The median survival dura- 
tion was 19 months. The 5-years overall survival, disease free sur- 
vival, local control, and regional control rates were 25%, 18%, 22%, 
and 48% for all patients; 41%, 11%, 14%, and 84% for stage 1/11, 21%, 
22%, 27%, and 33% for stage III/IVA/IVB; 11%, 11%, 11% and 33% for 
recurrent disease, respectively. Regional lymph node involvement 
was the only prognostic factor in multivariate analysis (p=0.013). 
Although regional lymph node involvement was significantly more 
likely in patients treated with combined chemotherapy and radio- 
therapy (p<0.01), there were not statistically significant differences 
in survival outcome. 
Conclusions: A quarter of patients with squamous cell carcinoma of 
oral cavity could survive with radiotherapy without surgery. Region- 
al lymph node involvement was the only prognostic factor. Further 
investigations in other treatment strategies are required consider- 
ing of poor treatment outcome. 
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RADIOCHEMOTHERAPY AND THERMORADIOTHERAPY OF LOCAL- 
LY ADVANCED PHARYNX AND LARYNX CANCER. 
A. Maslennikova ~ 
1 - NIZHNY NOVGOROD MEDICAL ACADEMY~ Oncology, Nizhny Novgorod, Rus- 
sian Federation 

PurposelObjectif: More aggressive treatment regimes improve 
local tumor control and survival of patients with locally-advanced 
head and neck cancer. However, combined modality approaches are 
associated with higher acute toxicity, including hematological one. 
The purpose of the study was to compare efficiency and toxicity of 
thermoradiotherapy and radiochemotherapy in patients with stage 
Ill-IV of squamous cell cancer of pharynx, hypopharynx and larynx 
with lymph nodes metastases (T3~N~.3). 
Materials/Methods: Two hundred forty patients completed the 
treatment from January 1995 to December 2005. In the first group, 
87 patients underwent a split-course of conventional radiation 
therapy up to total dose 68-70 Gy. In the second group, 85 patients 
were performed radiation therapy in combination with local micro- 
wave hyperthermia (915 MHz, 60-75 Wt). The treatment protocol in 
the third group (37 patients) consisted of three courses of chemo- 
therapy (5-FU+cisplatin) given in the first, 5-th and 11-th week and 
conventional split radiation therapy (6 - 9 and 12 - 14 week), a total 
dose 68-72 Gy. In the forth group (31 patient), besides, patients were 
performed 6-8 sessions of local hyperthermia. Heat was delivered 
for an hour up to 41.5-430C in the tumor after irradiation. 
Results: Five-year overall survival in the first and the second group 
was 7.5% and 18.4%, median survival - 11.5 and 17.1 month, respec- 
tively (6=0.001). Hyperthermia was more effective in patients with 
larynx cancer (5-year survival - 25.4%, median survival 23.8 month) 
than pharynx cancer (5-year survival - 14.5%, median survival 17.1 
month, 6=0.006). Patients in local hyperthermia group demonstrat- 
ed non-significant increase of grade 3+4 mucositis, dysphagia, skin 
and soft tissue toxicity (p=0.067). Hematological toxicity was low 
and identical in both groups. In the third group (radiochemother- 
apy), 3-year actuarial survival was 43.3%. Radiochemotherapy was 
most effective in case of pharynx cancer (3-years survival 58.2%). In 
case of larynx cancer, 3-year survival was significantly lower (27.1%, 
p=0.011). Local microwave hyperthermia in combination with ra- 
diochemotherapy doesn't improve Ioco-regional control in patients 
with advanced pharynx and larynx cancer (34.4%, 0=0.062). Patients 
treated with radiochemotherapy and hyperthermia more often de- 
veloped 3+4 grade mucositis (45.5% vs 28%, p=0.02) and dysphagia 
(41.6% vs 24.1%, p=0.04) compared to those with radiochemother- 
apy alone. Stage 2-4 anemia developed in 43% and 25% (p=0.004), 
respectively. 
Conclusions: 
1. Thermoradiotherapy and radiochemotherapy are of equal effi- 
ciency in case of advanced larynx cancer, but thermoradiotherapy 
possesses less toxicity. 
2. Pharynx cancer is the indication for radiochemotherapy. 
3. Radiochemotherapy in combination with local hyperthermia sig- 
nificantly increases toxicity of the treatment. 
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RADIOTHERAPY DELAYS IN CARCINOMA OF THE HEAD AND NECK 
AND IMPROVING THERAPEUTIC OUTCOMES 
M. O'Connelll, G. Stewart ~ 
1 - GUY'S & STTHOMAS NHS FOUNDATION TRUST, Department of Clinical On- 
cology, London, United Kingdom 

Background:  Over half of all patients in the UK wait longer than the 
recommended 31 days for radical radiotherapy. Delays adversely af- 
fect outcomes for advanced squamous carcinoma (SCC) of the head 
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and neck where there is rapid tumour proliferation. The aim of this 
study was to assess compliance to established radiotherapy treat- 
ment guidelines: (i) primary radical radiotherapy (RT) to start within 
31 days of decision to treat (ii) post-operative radiotherapy (PORT) 
to start within 42 days of surgery (iii) radiotherapy overall treatment 
time 49 days or less. 
Methods: 156 consecutive patients receiving radical radiotherapy 
with curative intent from 1 November 2004 to 31 March 2006 were 
reviewed. There were 110 males and 46 females of median age 62 
years (range 26-95). Histologically 70% were squamous carcinomas 
with overall Stage Groups I, II, III, and IV 6%, 27%, 14% and 53% re- 
spectively. Tumour sites included larynx 34; lip and oral cavity 29; 
oropharynx 30; hypopharynx 7; nasal cavity and para-nasal sinus 
11; skin 12, unknown primary 5; parotid 22; thyroid 6. 94 patients 
received primary RT on a once daily schedule of 54 Gy in 20 fractions 
or 64 Gy in 30 fractions. 62 patients received PORT on a once daily 
schedule of 50-54 Gy in 20 fractions or 60-64Gy in 30 fractions. 
Results: The prescribed radiotherapy course was completed in 97% 
of patients. Failure to complete was due to fatal pulmonary embo- 
lus in 1; myocardial infarct in 1; chest infection in 1 and widespread 
metastases in 1.99% of patients were treated in overall time < 49 
days. For RT, 87% started within 31 days of decision to treat (range 
10 - 51 days). Non-compliance was due to delays in socket healing 
following dental extraction in 3; PEG tube placement in 5; transfu- 
sion in 3; patient holidays in 2. In contrast, only 22% of all surgical 
patients started RT within 42 days of surgery (range 26 - 181 days). 
Of these, only 36% of resected SCC received PORT within 42 days of 
surgery. Delays were due to post-operative complications including 
chyle leak in 2, fistula in 2, flap revision in 2; tracheostomy in 2; mas- 
sive haemorrhage in 2; wound breakdown in 20; wound infection in 
10; haemodynamic complications in 2;holiday choice in 2. 
Conclusions: Compliance with recommended treatment times was 
achieved for primary radical radiotherapy but was poor for post- 
operative radiotherapy. Delays post-operatively were mainly due to 
prolonged wound healing, placement of PEG tubes and correction 
of anaemia. Excessive delays post-operatively allow tumour prolif- 
eration and may reduce local control and overall survival. 
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RECURSIVE PARTITIONING ANALYSIS IN THE POSTOPERATIVE 
SETTING IN SQUAMOUS CELL HEAD AND NECK CANCER: CONSE- 
QUENCES WITH REGARD TO QUALITY OF LIFE OUTCOME 
H. Langendijk~,A. Doornaert 2, R. Leemans3,J. Slotman 2 
I - UNIVERSITY MEDICAL CENTER GRONINGEN, Radiation Ontology, Groningen, 
The Netherlands, 
2 - VU UNIVERSITY MEDICAL CENTER, Radiation Oncology, Amsterdam, 'The 
Netherlands, 
3 - VU UNIVERSrTY MEDICAL CENTER, Otolaryngology/Head and Neck Sur- 
gery, Amsterdam, The Netherlands 

Purpose/Objectif: Recently, the VU University Medical Center pre- 
sented the results of a recursive partitioning analysis (RPA) to define 
risk groups for recurrence among head and neck squamous cell car- 
cinoma (HNSCC) patients treated with primary surgery and postop- 
erative radiotherapy. This classification scheme was validated in a 
multicenter setting. The purpose of the present study was to test 
the hypothesis that the RPA classification system also allowed for 
prediction of quality of life (QOL) outcome after surgery and post- 
operative radiotherapy. 
Materials/Methods: For the purpose of this study, 213 patients with 
HNSCC treated with surgery and postoperative radiotherapy were 
included. There were 56 patients (26%) in class I (intermediate risk), 
91 patients (43%) in class It (high risk) and 66 patients (31%) in class 
III (very high risk). QOL was prospectively assessed using the EORTC 
QLQ-C30 and EORTC QLQ-H&N35 instruments before radiotherapy, 
and at 1 and 6 weeks, 6, 12, 18 and 24 months after completion of 

radiotherapy. 
Results: In general, local and general symptoms were most pro- 
nounced at the end of radiation which was reflected into lower 
scores for the functioning scales and global QoL. After 6 months, 
a gradual reduction of symptoms and a gradual improvement of 
functioning and global QoL was observed. At 24 months, the scores 
of the more general QoL dimensions returned to a level similar to 
the normal population. Patients in class III did significantly worse as 
compared to class I and II patients regarding local symptoms, includ- 
ing dry mouth, sticky saliva, swallowing and speech and regarding 
global quality of life.This could be partly explained by the fact that 
class III patients received bilateral iradiation more often than class I 
and II patients. 
Conclusions: Besides prediction of the classical tumour-related 
endpoints, the RPA-classification system also allows for prediction 
of QoL outcome. 
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RESULTS OF AN EXTENDED PHASE-IITRIAL USING HYPERFRACTIO- 
NATED ACCELERATED RADIATION WITH CONCURRENT CIS-PLATI- 
NUM/5-FU (C-HART) IN LOCALLY ADVANCED HEAD AND NECK 
CANCER 
H. Badakhshi ~, D. Boehmer 1, K.D. Wernecke 2, i. Lammert3,V. Budach 1 
1 - CHARIT~ UNIVERSITY HOSPITAL, Department of Radiation Oncology, Berlin, 
Germany, 
2 - CHARIT£ UNIVERSITY HOSPITAL, Department of Biomathematics, Berlin, 
Germany, 
3 -CHARITt UNIVERSITY HOSPITAL, Department of Head & Neck Surgery, Ber- 
fin, Germany 

Purpose/Objectif: To report on a phase 1/11 study assessing the fea- 
sibility, toxicity, and clinical response of C-HART in locally advanced 
head and neck cancer. 
Materials/Methods: From March 2000 to March 2002, 36 consecu- 
tive patients with locally advanced, non resectable squamous cell 
carcinomas of the head and neck received C-HART. Radiotherapy 
was delivered up to 30 Gy in daily fractions of 2.0 Gy five times per 
week, thereafter 1.4 Gy b.i.d, five times per week were used up to 
a total dose of 72 Gy. Concurrent 5-FU 600mg/m 2 over 120 hours 
continuous infusion and cis-Platinum 30mg/m 2 once weekly for 4-6 
courses was administered during radiation. Hematological and local 
toxicity was assessed using the Common Toxicity Criteria, version 
2.0. Loco-regional control (LRC), freedom from metastases (FFM), 
progression-free survival (PFS) and overall survival (OS) were calcu- 
lated according to Kaplan Meier. 
Results: The median follow-up was 51 months (range: 48 - 67 
months). All patients completed the C-HART regimen according to 
protocol. No severe acute toxicity was noted. 20 patients received 
six courses of cis-Platinum, 13 patients five, and three patients 
only four courses, respectively. No grade IV hematologic toxicity 
was observed. Five patients (13.9%) developed a grade-Ill anemia 
and leucocytopenia. Acute grade-Ill mucositis was recorded in 15 
(41.7%), dysphagia in 17 (47.2%), and erythema in 6 (16.7%), respec- 
tively. Xerostomia and dysgeusia was observed in one patient each. 
Complete remissions were observed in 55.5% (n=20) of all patients, 
partial remissions in 33.3 % (n=12), and turnout progressions in 11.2 
% (n=4) of all patients, respectively. The actuarial OS, LRC, PFS and 
FFM rates at 4 years for the phase-I/ll and the subgroup of patients 
from the CharitE treated within the ARO 95-06 study are detailed in 
table 1: 
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Survival @ 4yrs Phase II ARO 95-06 p value 

Charite Phase III Log-rank Breslow 

OS 55.6 % 25.8% 0.027 0.045 

LRC 63.9% 45.5% 0.054 0.039 

FFM 70.9% 47.1% 0.154 0.072 

PFS 49.2% 24.4% 0.023 0.009 

Conclusions: The results of this extended phase II study are promis- 
ing indicating superiority in terms of LRC, FFM and PFS compared to 
the ARO 95-06 trial, even for OS. Since OS of the ARO 95-06 trial of 
the German Clinical Trials Co-operative Group of the Cancer Society 
was compromised by the high incidence rates of distant metastases 
of 35% at 2 years, C-HART with concurrent cis-Platinum/S-FU was 
chosen as alternative experimental arm of phase-lll ARO-AHMO 04- 
01 trial to test the hypothesis that the incidence of distant metas- 
tases may be reduced by an optimized chemotherapy schedule. 

865 poster 

RESULTS OF RADIOTHERAPY OF CANCER OF THE BASE OF TON- 
GUE 
Z. Takacsi-Nagy ~, R Oberna 2, C. Polgar~, T. Major 1, G. N~meth ~, J. Fo- 
dor 1 
I - NATIONAL INSTITUTE OF ONCOLOGY, Dept. of Radiotherapy, Budapest, Hun- 
gary, 
2 - SZT. ROKUS HOSPITAL, Dept. of Oral and Maxillofacial Surgery, Buda- 
pest, Hungary 

Purpose/Objectif: To demonstrate the results of treatment of can- 
cer of the base of tongue treated with exclusive external beam irra- 
diation (EBI) or EBI + high dose rate (HDR) boost brachytherapy (BT) 
or surgery + postoperative irradiation. 
Materials/Methods: 102 patients with biopsy proven carcinoma of 
the base of tongue (T1-4NO-3MO) treated between 1992 and 2000 
were analysed.The mean dose of EBI (group A), HDR boost BT (group 
B) and surgery + postoperative irradiation (group C) were 60 Gy, 
18 Gy and 55 Gy, respectively. The mean follow-up period was 53 
months. 
Results: The 5-year probability of local-, Iocoregional tumor control 
and overall survival for all stages were 36 %, 34 % and 26 % in group 
A, 60 %, 52 % and 46 % in group B, and 63 %, 52 % and 48 % in group 
C, respectively.There was not significant difference in the incidence 
and seriousness of irradiation caused mucositis. More serious swal- 
lowing and speech difficulties occurred in consequence of surgical 
therapy. 
Conclusions; HDR boost BT (group B) and surgery + postoperative 
irradiation (group C) had similar results and had advantage over 
exclusively EBI (group A), but the irradiation (group A and B) was 
more favourable regarding the side-effects than surgery + irradia- 
tion (group C). 
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RESULTS OF RADIOTHERARPY IN LOCALLY ADVANCED HYPOPHA- 
RYNGEAL CANCER 
M.S. Yoon~,W-K. Chungl,j.A. Sung~,T.K. Naml, B.S. Nah~, S-C Lim2,J-S. 
Cho 2 
I - CHONNAM NATIONAL UNIVERSITY COLLEAGE OF MEDICINE, Department of Ra- 
diation Oncology, Kwangju, Korea, 
2 - CHONNAM NATIONAL UNIVERSrn' COLLEACE OF MEDICINE, Department of 
Otolaryngology and Head & Neck Surgery, Kwangju, Korea 

Purpose/Objectif: The purpose of this study is to present the treat- 
ment results according to treatment modalities and to identify 
possible prognostic indicators in patients with locally advanced hy- 

popharyngeal carcinoma. 
Materials/Methods: Between October 1985 to December 2000, 
127 patients who had locally advanced hypopharyngeal carcinoma 
were retrospectively studied. Fourteen patients were treated with 
radiotherapy alone, 94 patients were treated with a combination of 
chemotherapy and radiotherapy, and 19 patients were treated with 
surgery and postoperative radiotherapy. Total radiation dose to the 
primary tumor was from 59.0 to 88.2 Gy (median 71.5Gy) in the RT 
alone group. In combination of chemotherpay and radiotherapy, 
most patients (79/94) were treated with neoadjuvant chemother- 
pay, 14patients were combined with neoajuvant and concurrent 
chemotherapy, 1 patients was treated with concurrent chemoradi- 
otherpay only. In surgery group, 13 patients had neoadjuvant chem- 
otherpay and 6 patients no chemotherapy. Of 107 patients who had 
chemotherapy, 76 had ciplatin and 5-fluorouracil, and 27 had cispla- 
tin and pepleomycin. Median follow-up period was 16 months. Ka- 
plan-Meier method was used for survival rate and Cox proportional 
hazard model for multi-variate analyses of prognostic factors. 
Results: The overall 3-year survival rate were 7% for RT alone, 27% 
for combination of chemotherapy and radiotherapy, and 42% for 
surgery and postoperative RT group(P=.O00). With RT alone, 11 
patients achieved more than partial remission (PR); the response 
rate was 79% (11/14). With neoadjuvant chemotherapy, 4 patients 
had complete remission (CR) and 23 patients PR. The prognostic 
factors affecting overall survival were T-stage, nodal stage and lo- 
cal response rate. Surgery and postoperative RT or combination of 
chemotherapy and RT showed better 3-year survival rate than RT 
alone (p=O.O00). 
Conclusions: Surgery and postoperative RT showed better survival 
rate than combination of chemotherapy and RT in terms of overall 
survival. The response to neoadjuvant chemotherapy was not statis- 
tically significant. In multivariate analysis, T-stage, nodal stage and 
local response rate were statistically significant. 
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RISK OF DISTANT METASTASES AFTER POSTOPERATIVE RADIATION 
THERAPY FOR LOCALLY ADVANCED LARYNGEAL CANCER. 
A. Idasiak ~, R. SuwinskP 
I - CENTRE OF ONCOLOGY, M.SKLADOWSKA?CURIE MEMORIAL INSTYTUTE, Radio- 
therapy Department, Gliwice, Poland 

Purpose/Objectif: To evaluate the prognostic factors for the risk of 
distant metastases after postoperative radiotherapy for laryngeal 
cancer. 
Materials/Methods: Medical records of 267 patients cancer treated 
between 1997 and 2003 were analyzed. All pts had locally advanced 
squamous cell laryngeal cancer treated with surgery and postopera- 
tive radiotherapy. Metastasis Free Survival was analyzed using Ka- 
plan-Meier method. A multivariate Cox proportional hazard model 
and logistic regression model was used to evaluated influence of the 
following variables on MFS and the ultimate risk of metastases: age, 
sex, localization, TN stage, HGB before and at the end radiotherapy, 
total radiation dose, dose per fraction, overall treatment time, inter- 
val surgery-radiation time, pathological margins and positive nodes 
in surgical specimen. 
Results: The crude incidence of distant metastases was 12% (33/267 
pts). One year, 3-year, 5- year actuarial metastases free survival were 
95%, 85%and 84% respectively. The lungs and bones were the most 
common sites of metastases (58% and 33% respectively), whereas 
metastases to liver (6%) and brain (3%) were rare. Localization of can- 
cer (glottic vs. supraglottic) and number of positive lymph nodes at 
pathological staging significantly and independently affected MFS. 
Conclusions: Number of positive lymph nodes in pathological spec- 
imen and site of primary cancer (glottic vs. supraglottic) significantly 
and independently predict a risk of distant metastases in combined 
modality treatment for laryngeal cancer. 
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SHAPE CHANGES IN H&N RADIOTHERAPY ASSESSED WITH NON- 
RIGID FEATURE REGISTRATION 
E. Vasquez Osorio ~, M. Hoogeman 1, A. AI-Mamgani 1, D. TeguM, R Lev- 
endag~,B. Heijmen ~ 
1 - ERASMUS MC - DANIEL DEN HOED CANCER CENTER, Radiation Oncology, Rot- 
terdam, The Netherlands 

Purpose/Objectif: Patients receiving RTfor H&N cancer present ana- 
tomic changes during the course of external beam RT (EBRT).To fully 
understand the clinical impact, theses changes should be quantified 
on a local scale. A non-rigid registration tool has been developed to 
quantify local soft tissue changes in H&N cancer patients. 
Materials/Methods: We adapted a feature based non-rigid registra- 
tion method [1], which iteratively optimizes the correspondence 
and the transformation between two control point sets. The corre- 
spondence is fuzzy, allowing noise and outliers in the dataset. The 
transformation is based on thin plate splines.The method was tested 
and applied to H&N cancer patients, each receiving a planning and a 
repeat CT scan after 46 Gy. The CT scans were rigidly pre-registered 
using bony anatomy. The control point sets were derived from the 
contoured CTV and OARs. The correspondence-transformation op- 
timization was applied in both directions; from planning to repeat 
and vice versa. The accuracy of the transformation was determined 
by measuring the distance between the transformed and reference 
organ surfaces. On the basis of the transformation results, the shape 
changes during EBRT were quantified on a local scale. 
Results: Results were summarized for the first 7 patients. The trans- 
formation was accurate with a mean error of 2+1 mm (1 SD). The 
error did not depend on the direction of the transformation. Figure 1 
shows, as an example, the cumulative histogram of the transforma- 
tion error for both parotid glands of 1 patient, together with their 
actual shape change. The volume of the glands reduced on average 
by 22% (parotid) and 13% (sub-mandibular), where the average was 
taken over all patients. The most pronounced shape changes of the 
glands were observed at the lateral sides (7-13 mm for parotid, 6- 
12 mm for sub-mandibular glands). At the medial sides, which were 
adjacent to bone, the changes were small (on average 3 mm). The 
volume of the CTV decreased on average by 24%, where the maxi- 
mum shape changes were between 7 and 14 mm. These changes 
were mostly observed in the transverse plane. 
Conclusions: The non-rigid registration method was able to model 
local shape changes that occurred in the H&N region during EBRT. 
Currently, the non-rigid transformation is applied to the CT images 
and 3D dose distributions to further validate the method and to de- 
termine the dosimetric consequences of the shape changes. "' 
[1] Chui H, Rangarajan A. A new point matching algorithm for non- 
rigid registration. CVIU 89, 2003 
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SITES OF NECK RECURRENCE IN RELATION TO MIDLINE CORD 
SHIELD IN HEAD AND NECK SQUAMOUS CELL CARCINOMA 
(HNSCC): IMPLICATIONS FOR IMRT VOLUME DELINEATION 
J. Kim 1 , S. Huang 2, E. Yu 3, A. Bayley I , B. Cummings 1 , J. Waldron ~ , J. Rin- 
gash ~, L. Dawson~,S. Breen 4, B. O'Sullivan ~ 
1 - PRINCESS MARGARET HOSPITAL, Department of Radiation Oncology, Uni- 
versity of Toronto, Toronto, Canada, 
2 - PRINCESS MARGARET HOSPITAL, Department of Radiation Therapy, To- 
ronto, Canada, 
3 - PRINCESS MARGARET HOSPITAL, Department of Medical Imaging, Toronto, 
Canada, 
4 - PRINCESS MARGARET HOSPITAL, Department of Radiation Physics, Toron- 
to, Canada 

Purpose/Objectif: In IMRT planning, medial delineation of neck tar- 
get volumes results in higher radiation doses to neck midline nor- 
mal tissues. This region would have been shielded by a midline cord 
shield (MCS) when used with an anterior or ant-post low neck field. 
This study was undertaken to examine the pattern of nodal failure 
in relation to the MCS. 
Materials/Methods: From Jan. 2000 to Dec. 2004, 440 patients with 
oral cavity, oropharynx, larynx, hypopharynx and unknown primary 
HNSCC underwent curative non-IMRT radiotherapy (RT) that in- 
cluded a low neck field and MCS. Only patients who recurred after 
a complete response (CR) were included in this analysis. Planning 
CT or pre-RT diagnostic scans were imported into Pinnacle planning 
system (version 7.6c, Philips Medical Systems). CT/MRI scans of neck 
recurrences were registered with the pre-RT images in the region 
of the MCS. Recurrent (rNODE) and pre-RT nodes were contoured. 
Multiple nodal levels were recorded when nodes crossed anatomic 
boundaries. RT fields and MCSs were recreated. The axial distance 
between rNODE and MCS was measured. 
Results: We identified 86 patients with neck recurrences. 25 pa- 
tients were evaluated after the exclusion of patients with persistent 
disease or recurrence after neck dissection. Median time to failure 
was 14.1 months. Primary sites were: 2 oral cavity; 14 oropharynx; 
4 larynx; 1 hypopharynx and 4 unknown. TNM 6 th edition N-clas- 
sification at diagnosis was: N0:8/25 (32%); N1:2/25 (8%), N2a:O/25; 
N2b:5/25 (20%); N2c:6/25 (24%) and N3:4/25 (16%). Recurrence 
scans were available for 22 (88%) cases, rNODE levels were: Ib:2/22 
(9.1%); Ila:8/22 (36.4%); Iib:5/22 (22.7%); 111:9/22 (40.9%); IV:4/22 
(18.2%); V:5/22 (22.7%); V1:2/22 (9.1%) and retropharynx:l/22 (4.5%). 
2 patients had subcutaneous recurrences. MCS width was typically 
3 cm at cord depth superiorly overlying the larynx and tapered in- 
feriorly. 6 (24%) patients recurred with disease near (<1 cm) the MCS 
(table). Of these, 2 failures were at original nodal sites. In 2 others, 
subcentimetre nodes were found in the recurrent nodal level on 
pre-RT scans. Failure near the MCS was not suspected in the 3 cases 
without recurrence scans. 
Conclusions: For all patients treated with a MCS, recurrence near the 
MCS was uncommon after CR but was observed.The medial neck re- 
currence pattern is important to consider when defining neck target 
and normal tissue sparing volumes for IMRT. Midline normal tissue 
dose reduction is a feasible planning goal. 

Table: Nodal recurrences < lcm from MCS 
Primary N-Stage rNODE levels 
oral cavity 
oropharynx 
oropharyn x 
oropharynx 
larynx 
unknown 

N1 III~ IV 
NO Vl 
N1 VI 
N2c I I I  
NI 
N2b 

l la  t III 
l la, l lb, l l l ,  IV 
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SUBMANDIBULAR SALIVARY GLAND SPARING USING HELICALTO- 
MOTHERAPY IN POST-OPERATIVE HEAD AND NECK CANCER PA- 
TIENTS WITH AND WITHOUT GLAND TRANSFER PROCEDURE. 
E.R Saibishkumar ~, N. Jha ~, R. Scrimger ~, C. Field 2, M. Mackenzie 2, G. 
Fallone 2, M. Parliament ~ 
I - CANCER INSTITUTE,UNIVERSITY OF ALBERTA, Radiation Oncology, Edmonton, 
Canada, 
2 - CANCER INSTITUTE, UNiVERSiTY OF ALBERTA, Medical Physics, Edmonton, 
Canada 

Purpose/Objectif: The aim of this planning study is to evaluate the 
sparing of both submandibular gland (SMG) and parotid glands 
by combining helical tomotherapy (HT) and surgical SMG transfer 
procedure in post-operative head and neck cancer (HNC) patients. 
We also report the results of the attempt to achieve the same goals 
without SMG transfer using helical tomotherapy in a highly selected 
cohort of patients. 
Materials/Methods: Ten HNC patients (larynx-2, base of tongue-4, 
tonsil-3, and unknown primary-I; p Stage Ill-IV) treated with post- 
operative conventional radiation after SMG transfers to the submen- 
tal space were selected for the initial phase of this study (HT with 
SMG transfer). SMG transfer was performed on the side of NO neck 
after doing a selective neck dissection (level Fill) to rule out pres- 
ence of any microscopic disease on the side of the gland transfer. 
A new plan was generated on Tomotherapy ® after contouring the 
high risk CTV (CTVl), low risk CTV (CTV2) and organs-at-risk which 
included spinal cord, brainstem, mandible, parotid glands and trans- 
ferred SMG.The planning objective was to deliver 60 Gy to PTVl and 
54 Gy to PTV2 while maintaining the mean dose to the total parotid 
volume (TPV) and SMG less than 26 Gy. For the second phase (HT 
without SMG transfer), 3 post-operative HNC patients (larynx-I, ton- 
sil-2; p Stage Ill-IV) were selected. HT plans were generated with the 
same goals using similar dose constraints after contouring the CTVs 
and organs-at-risk. The only difference in comparison to initial plan 
was that SMG on the side of NO neck was contoured as a sensitive 
organ instead of transferred SMG. 
Results: In the plan with HT and SMG transfer, the combined mean 
values for PTV1 and PTV2 were as follows: PTVI: D .. . .  61.8 Gy, Dgs 
59.9 Gy, D99 58.2 Gy, V~0 o 94.5 % and V~, 0 0.6 % ; PTV2: Dmean 56.9 Gy, 
Dgs 54.9 Gy, D99 49.5 Gy and V~0 o 97.5 %. The combined mean and 
median dose to the TPV and SMG were 25 Gy, 17.5 Gy, 23 Gy and 
16.5 Gy respectively. The mean dose to TPV or SMG did not exceed 
26 Gy in any patient.The dose profiles for PTVl and PTV2 in the plan 
using HT without SMG transfer were as follows: PTV1 : D . . . .  61.8 Gy, 
Dgs 59.9 Gy, D99 56.2 Gy, Vlo o 94.9 % and Vll 0 0.9 % ; PTV2: Dmea, 57.3 
Gy, Dgs 55 Gy, D99 47.7 Gy and V~00 97.6 %.The combined mean and 
median dose to theTPV and SMG were 26.8 Gy, 19.4 Gy, 24 Gy and 
18.1Gy respectively.The mean dose toTPV and SMG exceeded 26 Gy 
in one patient with tonsillar primary. The maximum doses to spinal 
cord, brain stem and mandible were restricted to 45 Gy, 50 Gy and 
65 Gy respectively in all patients in both the plans. 
Conclusions: By using a novel combination of the SMG transfer 
procedure and HT, the mean dose to both parotid glands and trans- 
ferred SMG could be reduced to less than 26 Gy in HNC patients un- 
dergoing post-op radiation. A clinical protocol using this method is 
ongoing at our center. Sparing both SMG and parotid glands using 
HT without gland transfer may be possible in highly selected pa- 
tients with HNC. 
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THE IMPACT OF KU PROTEIN EXPRESSIONS ON RADIOSENSITIVlTY 
AND PROGONOSIS IN NASOPHARYNGEAL CARCINOMA 
X. Zhu~,Q. Songl,Z. Wei 1 
1 - ~  I-Ios~AL GUANG~ Mmr_~_ UNIk, I~S~Y~ Radiation Ontology,, Nanning, China 

Purpose/Objectif: To evaluate the correlationship between the ex- 
pressions of Ku70/Ku80 protein and the clinical stage, the radiosen- 
sitivity, progonosis of nasopharyngeal carcinoma(NPC). 
Materials/Methods: The expressions of Ku70/Ku80 protein were 
detected by immunohistochemical method in tumor tissues of 107 
NPC patients. The relationship between the expressions and the 
clinical stage, the radiosensitivity of tumor, survival rate were ana- 
lyzed. 
Results: The Ku70 and Ku80 protein express in cell nucleus of NPC, 
none of them was correlates with NPC clinical stage (P<O.0S).The 
expressions of Ku70/Ku80 protein had correlation with the tumor 
regression speed during radiation therapy. The low level expression 
of Ku70 and Ku80 was more radiosensitive. The exprssion of Ku70 
was positively correlated with the expression of Ku80(correlation 
coefficient=0.772, P<0.05). The low level expression of Ku80 protein 
has the poor progonosis P=0.042). 
Conclusions: As a possible predictor of tumor radiosensitivity, Ku70/ 
Ku80 may be a useful tumor marker to guide the radiotherapy of 
NPC. Furthmore, the expression of Ku80 may play an important role 
in predicting the progonosis of NPC patient. 
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THE LEEDS CANCER CENTRE (LCC) EXPERIENCE OF SPLIT COURSE 
PALLIATIVE RADIOTHERAPY IN HEAD AND NECK CANCER 
K. Dyked, A. Choudhury ~, D. AsM, M. Sen ~, C. Coyle ~ 
1 - LEEDS CANCER CENTRE, Clinical Oncology, Leeds, UK 

Purpose/Objectif: Uncontrolled head and neck cancer causes dis- 
tressing symptoms and poor quality of I!fe. Management of these 
patients, who are medically unfit for radical treatment due to their 
general frailty and co-morbidity, poses a particular clinical challenge. 
At the LCC, a split course consisting of 2 weeks of radiotherapy sepa- 
rated by a gap has been used with palliative intent. 
Materials/Methods: The patients with head and neck cancer treated 
with split course radiotherapy between 2000 and 2003 were retro- 
spectively reviewed. Notes were accessed electronically and clinical 
and pathological data were retrieved. Cases were classified accord- 
ing to disease site and stage; radiotherapy dose, gap duration, re- 
sponse rates and survival were determined. 
Results: Twenty-five patients of median age 78 years (range 49 to 
95) received this palliative regime. Glottic and oropharyngeal can- 
cers constituted the majority of cases, with most patients present- 
ing with stage 4 disease. 22 out of 25 patients received 20-22.5 Gray 
in 5 fractions over 7 days for each of the two phases. 22 patients 
achieved a response, 11 of which had a clinical complete response 
(cCR). There were no toxicity related admissions. The median overall 
survival for the group as a whole was 4.5 months (range 0.25-45), 
but only 3.25 months (range 0.25-6.5) for those with persistent dis- 
ease. However, in patients who achieved cCR, the median disease 
free survival was 7 months (range 2-45) and the median overall sur- 
vival was 9.25 months (range 2-45). 
Conclusions: This regime is well tolerated in this clinically challeng- 
ing population and is effective in achieving local control. 
Future work will include prospective assessment of quality of life us- 
ing validated questionnaires. 
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THE PROGNOSTIC VALUE OF COMORBIDITY IN THE TREATMENT 
OF SALIVARY GLAND CANCER; RESULTS OFTHE DUTCH HEAD AND 
NECK ONCOLOGY COOPERATIVE GROUP (NWHHT) 
C. Terhaard 1, H. Lubsen 2, R. Baatenburg- de Jong 3 
1 - UMC UTRECHT, Radiotherapy, Utrecht, the Netherlands, 
2 - UMC UTRECHT, ENT, Utrecht, the Netherlands, 
3 - ERASMUS UMC ROTTERDAM, ENT, Rotterdam, the Netherlands 
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Purpose/Objectif: The importance of the ACE-27 (=Adult Comor- 
bidity Evaluation) as a prognostic factor has been analysed for sq- 
uamous cell cancer of the head and neck (Piccirillo). However, for 
patients with salivary gland cancer no results of analysis of the prog- 
nostic value of comorbidity, e.g. the ACE-27, have been published. 
Materials/Methods: The Dutch Head and Neck Oncology Coopera- 
tive Group (NWHHT) conducted a retrospective study in the Nether- 
lands including salivary gland cancer of all sites, excluding paranasal 
tumors. Mean follow-up was around 10 years. In 487 patients with 
salivary gland cancer ACE-27 grade was determined. Parotid glands 
were most involved (52%) followed by minor salivary glands (35%) 
and submandibular glands (13%). Surgery only was performed in 
26%, combined with radiotherapy in 63%. Radiotherapy alone was 
performed in 8%, and 4% was not treated or treated with chemo- 
therapy. 
Results: As expected, mean age strongly correlated with ACE-grade. 
Comorbidity grade was not correlated with histologic type and 
complaints. Male patients had a marginally significant higher de- 
gree of comorbidity. More advanced disease was more often seen 
in patients with morbidity, grade 1-3 in 24%, 42%, and 52% for T1, 
T2, T3-4 respectively. Morbidity was not correlated with site. Grade 
3 was associated with lower use of postoperative radiotherapy, and 
more frequent radiation alone (p=0.003). Delay between radiother- 
apy and surgery was significant longer (mean of 3 weeks) in grade 
3. Comorbidity grade was a strong, independent, prognostic factor 
for overall survival. Five and ten years overall survival were 70% and 
65%, 50% and 30%, 40% and 0%, for grade O, grade 1, grade 2, grade 
3 respectively. In univariate analysis disease free survival was signifi- 
cantly (p=0.01) lower for grade 1-3 vs. grade 0 (see figure). However, 
in multivariate analysis grade was not an independent prognostic 
factor for disease free survival. 
Conclusions: This is the first study concerning the prognostic factor 
comorbidity in salivary gland cancer. In salivary gland cancer ACE-27 
is correlated with age, T-stage, sex and treatment performed. Overall 
survival, but not disease free survival depends on comorbidity. 
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THE ROLE OF NECK DISSECTION (ND) IN THE MANAGEMENT OF 
ADVANCED OROPHARYNGEAL SQUAMOUS CELL CARCINOMA 
(OPHSCC) TREATED WITH RADICAL CHEMO-RADIOTHERAPY (CRT) 
? 10YEAR EXPERIENCE 
A. Kirby~, M. O ConnelP 
I - GuY s & ST THOMAS NHS FOUNDATION TRUST, Department of Clinical On- 
cology, London, UK 

Purpose/Objectif: The role and timing of neck dissection in the 
management of advanced OPhSCC remains controversial. 
We present 10-year results aiming to define the benefit of ND in 
terms of local control and survival. 
Materials/Methods: 155 patients with OPhSCC treated with CRT be- 
tween 1995 and 2006 were reviewed.There were 130 males and 25 
females of mean age 57 years (range 38 - 89). 136 patients had stage 

III or IV disease, of which 124 were treated with radical intent. ND 
was performed in 49 patients pre-CRT: in 21 of these, radical exci- 
sion of the primary site was perfomed in continuity. Median t ime 
from surgery to start of radiotherapy was 36 days (range 10- 75). ND 
was performed in 12 patients within 8 weeks post-CRT. 63 patients 
were treated with CRT alone. Median follow-up is 26 months ( range 
4- 130 ). 
Results: ND pre-CRT: 33/49 patients (67%) are disease free with 
overall survival 67% & cause- specific survival 79%. Two patients 
failed to start CRT owing to post-operative complications and died 
with progressive local disease 3 months post-operatively. Five pa- 
tients recurred locally: 3 were surgically salvaged but one patient 
died 20 months following surgical salvage; 2 patients were unfit for 
salvage and died of progressive local disease. 3 patients died of dis- 
tant metastatic disease (18%); 3 patients died of unknown causes 
and 4 patients were lost to follow-up. 7 of the 49 patients (14%) 
remained PEG-dependent for <12months. 2 patients (9%) experi- 
enced delayed wound healing up to 12 months. ND post-RT: 9/12 
(75%) remain disease-free with overall survival 83%. 1 patient re- 
mains PEG dependent at 18 months. Histology was negative in 7/12 
(58%) patients. Of the node-positive patients, 4/12 had extracapsu- 
lar spread, 1 of whom died of local disease 6 months following ND. 1 
patient with completely excised bilateral disease died of pulmonary 
metastases 6 months later. CRT alone: 43/63 (68%) are disease-free 
with overall survival 70%. 2 (3%) patients were PEG-dependent for 
<12months. Overall local control rate is 78%. 3/14 patients who re- 
curred locally were fit for surgical salvage; 10/14 died with progres- 
sive local disease and 1 has stable disease. 2 patients have asympto- 
matic pulmonary metastases (5%). 4 patients have died of unrelated 
causes. 
Conclusions: Overall survival data show a trend towards improved 
local control and overall survival for ND post-RT (Kaplan-Meier actu- 
arial method). ND prior to CRT is associated with prolonged wound 
healing and PEG tube feeding. This delays and possibly prevents 
definitive treatment of the index tumour allowing proliferation and 
increased risk of distant metastases. 
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TREATMENT RESULTS IN LOCALLY ADVANCED HEAD AND NECK 
CANCER PATIENTS RADICALLY IRRADIATED. 
R. Lohynska I , S. Vinakurau I , B. Malinova ~, A. Hudeckova 2, A. Slavicek 2 
1 - UNIVERSITY HOSPITAL MOTOL, Radiotherapy and Oncology Department, 
Prague, Czech Republic, 
2 - UNIVERSITY HOSPITAL MOTOL, Clinic ofOtorhinolaryngology - Head and 
Neck Surgery, Prague, Czech Republic 

Purpose/Objectif" Radiotherapy is important treatment tool for lo- 
cally advanced or inoperable head and neck cancer. Concomitant 
chemoradiotherapy significantly decreased rates of local failure and 
improves overall survival in comparison with radiotherapy alone. 
The aim of this study was to evaluate the outcome of radical radio- 
therapy according to treatment strategy and risk factors. 
Materials/Methods: Retrospective clinical study was performed to 
evaluate 142 patients (16% females and 84% males) with locally ad- 
vanced or inoperable head and neck squamous cell cancer in the 
period January 1998-December 2003. There were 46 patients (32%) 
with oropharyngeal cancer, 40 patients (28%) with nasopharyngeal 
cancer, 27 patients (19%) with laryngeal cancer, 16 patients (11%) 
with hypopharyngeal cancer and 13 patients (10%) with oral cavity 
tumors. All patients received radical external beam radiation therapy 
combined in 23% with concomitant chemotherapy. Computed tom- 
ography Iocalisation of target volume was used for 3D radiotherapy 
treatment planning. Patients were treated using linear accelerator. 
Total dose was 66-72 Gy. 
Results: Median follow-up of patients alive is 43 months. Radio- 
therapy was not completed in 14 patients (9%). The 3-year overall 
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survival rate was 62% for nasopharyngeal cancer, 37% for larynx, 
30% for oropharynx, 23% for oral cavity and 15% for hypopharyn- 
geal cancer (p<0,O01). Median survival in nasopharyngeal cancer 
was 67 months, in laryngeal cancer was 29 months, in oropharyn- 
geal 11 months, in oral cavity 10 months and in hypopharyngeal 
cancer 5 months. Significant prognostic factors influencing overall 
survival were concomitant chemoradiotherapy (p=0,041) and stage 
of the disease (p=O,O01). Radiation dose, radiotherapy prolongation, 
gender, tumor grading or neoadjuvant CHT were not statistically in- 
fluencing overall survival. 
Conclusions: The best prognosis is associated with concomitant 
chemoradiotherapy and primary site of nasopharynx. 
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TRISMUS RELATED QUALITY OF LIFE OF PATIENTS WITH CANCER 
IN THE OROPHARYNX IS SIGNIFICANTLY AFFECTED BY THE DOSE 
RECEIVED BY THE MASSETER-, PTERYGOID-, TEMPORALIS MUS- 
CLES ANDTHE CORONOID BONE: A DOSE-EFFECT RELATIONSHIP 
D. Teguh ~, P. Levendag ~, P. Voet ~, H. van der Est ~, I. Noever 2, p. van 
Rooij2,W. de Kruijf ~, P. Schmitz 3, B. Heijmen I 
1 - ERASMUS MC - DANIEL DEN HOED CANCER CENTER, Radiation Oncology, Rot- 
terdam, Netherlands, 
2 - ERASMUS MC - DANIEL DEN HOED CANCER CENTER, Data management, Rot- 
terdam, Netherlands, 
3 - ERASMUS MC - DANIEL DEN HOED CANCER CENTER, Biostatistics, Rotterdam, 
Netherlands 

Purpose/Objectif: To assess the correlation between the radiation 
therapy (RT) dose received by the trismus apparatus and the decre- 
ment in the - trismus related - quality of life of patients with oropha- 
ryngeal cancer. 
Materials/Methods: 77 patients with scc of the tonsillar fossa, soft 
palate and the base of tongue were analyzed for trismus. Patients 
were treated by either intensity modulated RT (IMRT: n=37), 3D con- 
formal RT (3DCRT; n=22) and CT-based parallel-opposed fields (P- 
O; n=18) between 2000-2005 in Erasmus MC. In 52% of the cases, 
brachytherapy (BT) was used as a boost technique, and in 47% ra- 
diation was combined with concomitant chemotherapy (cCHT).The 
masseter, pterygoid and temporalis muscles and the coronoid proc- 
ess and condyl of the mandible are the 5 components of importance 
for the jaw movement. These 5 bilateral structures of interest were 
delineated on axial CT-slices. Dose-volume histograms were com- 
puted for these structures. All patients were sent 2 validated Quality 
of Life (QOL) questionnaires: 1. the Performance Status Scale of List, 
scoring for "understandability of speech", 2. the EORTC H&N 35 with 
the item opening mouth. Dose in the 5 trismus-related structures 
was correlated in a univariate analysis using the proportional odds 
model with the outcome of the quality of life questionnaires. In a 
multivariate analysis the effects of the parameters age, sex, site, T- 
stage, N-stage, dose, technique, surgery, chemotherapy and brachy- 
therapy were studied. 
Results: Sixty (NED) out of 77 patients were seen at the outpatient 

clinic in December 2005; 5 had previously expired due to a local fail- 
ure and 12 died because of intercurrent disease. Follow-up varied 
from 16 months (range 4-31) for IMRT, 59 months for 3DCRT (range 
41-69), and 48 months for the P-O group (range 24-72). At 5-years 
a local relapse free survival of 92% and an overall survival of 65 % 
was observed.The mean QOL in the 3 groups were equal (QOL: 25). 
Totally 22.9% of the patients scored 3 or 4 on the EORTC list; 21% in 
the IMRT group and 25% in the 3DCRT and P-O group.TF scores bet- 
ter than BOT (QOL: 22 and 31 respectively), cCHT group scores worse 
(QOL: 28 and 21). BT group seems to project favorable outcome 
(QOL: 15 and 43). In the univariate analysis a significant correlation 
was observed between the dose in the masseter-, pterygoid-, tem- 
poralis muscles and the coronoid, BT and T-stadium and the trismus 
question answer of the H&N 35. In the multivariate analysis, BT was 
the only significant factor. 
Conclusions: The figure shows the steep relationship between 
mean dose in the masseter muscle and the probability to have tris- 
mus complaints. The multivariate analysis shows a significant effect 
of BT. BT patients receive lower dose in the masseter-, pterygoid-, 
temporalis muscles and the coronoid bone. Optimizing the dose in 
the masseter-, pterygoid-, temporalis muscles and the coronoid may 
improve the ability for mouth opening (trismus). 
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VERIFICATION OF PATIENT POSITION BY DAILY ELECTRONIC POR- 
TAL IMAGING IN PATIENTS WITH HEAD AND NECK CANCER TREA- 
TED WITH IMRT VERIFICATION OF PATIENT POSITION BY DAILY 
ELECTRONIC PORTAL IMAGING IN PATIENTS WITH HEAD AND 
NECK CANCER TREATED WITH IMRT 
B. Pehlivan I, J. Bou rhis ~, C. Pichenot 2, A. Auperin 3, D. Lefkopoulos 2, R. 
Arriagada I 
I - INSTITUT GUSTAVE RoussY, Radiation Oncology, Villejuif, France, 
2 - INSTITUT GUSTAVE ROUSSY, Physic Unit, Villejuif, France, 
3 - INSTITUT GUSTAVE ROUSSY, Statistical Department, Villejuif, France 
PurposelObjectif: To assess the setup accuracy and reproducibility 
of daily portal imaging in Head and Neck cancer patients treated 
with IMRT. 
Materials/Methods: Between 2003 and 2005, 20 patients with head 
and neck cancer treated with dynamic multileaf collimated intensity 
modulated radiotherapy were included in this study. There were I0 
patients with oropharyngeal, 6 with nasopharyngeal, 2 with parana- 
sal sinus, I with hypopharyngeal, and I with oral cavity cancinoma. 
There were 4 stage I, 2 stage II, 6 stage III and 8 non-metastatic stage 
IV patients. The median age was S0 years (range 16-75), and male 
to female ratio was 14/6. The radiation therapy doses ranged from 
46-72 Gy delivered in 23-36 fractions over 5-7 weeks. A five-point 
fixed mask system was used for immobilization of the head and neck 
and the shoulders. In all patients, both elective lymph node areas 
and primary target volumes were irradiated. Target volume defini- 
tion was performed using planning CT, and a S mm margin was used 
around the CTV determining the PTV. Treatment verifications were 
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performed using 10x10 cm 2 anterior/posterior and lateral setup 
fields. 
Results: Out of the 20 patients, 625 radiotherapy fractions were 
given. Before each fraction, a digital portal image was performed 
in anterior posterior and lateral position. For anterior portal images, 
a second, third or sometimes a fourth image could be needed (n 
= 125, mean: 1.22) to match with the reference image. For lateral 
portal image, film repetition was needed only in 42 patients (mean: 
1.09). Before setup correction, mean cranial/caudal displacement 
was - 2.3 mm (standard deviation [SD]: 2.56 mm), mean medial/lat- 
eral displacement was 2.0 mm (SD: 2.20 mm), and anterior/posterior 
displacement was - 1.4 mm (SD: 1.95 mm). Following setup correc- 
tions, mean and SD of the cranial/caudal displacement decreased to 
- 1.8 and 2.12 mm), mean and SD of the medial/lateral displacement 
were 1.2 and 2.18 mm), and mean and SD of the anterior/posterior 
displacement were - 1.2 and 1.78 mm). The correction significantly 
decreased the random error of cranial/caudal and anterior/posterior 
positions. As compared to a portal film done every two days, three 
days, four days or weekly, a daily portal film decreased the random 
error of cranial/caudal position. In a multivariate logistic regression 
analysis, no patient related factor (age, gender, stage, anatomical 
site) influenced the setup errors in all geometrical directions. 
Conclusions: Our study strongly suggest that a daily portal imaging 
is warranted optimize the set-up margin in Head and Neck cancer 
patients treated with IMRT. 
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WEEKLY CISPLATIN AND ACCELERATED RADIOTHERAPY (ClSAR) IN 
LOCALLY ADVANCED HEAD AND NECK SQUAMOUS CELL CARCI- 
NOMAS. 
C. VerhoeP, R. Keus 1, V. Mattijssen 2, J. Brouns 3, Th. Hoppenreijs 3, H. 
Bouman 4, E. van der Schans 4 
I - ARNNEMS RAOIOTHERAPEUTISCH INSTITUUT, dept, Amhem, The Netherlands, 
2 - ZIEKENHUIS RUNSTATE, Hematology and Ontology, Arnhem, The Neth- 
erlands, 
3 - Z~EKENHUlS RUNSTATE, Maxillofacial Surgery, Amhem, The Netherlands, 
4 - ZlEKENHUlS RUNSTATE, ENT, Arnhem, The Netherlands 

Purpose/Objectif: Both concomitant conventionally fractionated 
cisplatin-based chemoradiotherapy and accelerated radiotherapy 
without chemotherapy results in improved local control and sur- 
vival in head and neck squamous cell carcinoma (HNSCC). Since 
accelerated radiotherapy for locally advanced HNSCC has been the 
standard of care in our institution since around 10 years, we decided 
to add weekly low-dose cisplatin to accelerated radiotherapy (C!S- 
AR) for patients with locally advanced HNSCC, in order to improve 
Iocoregional control rates with acceptable toxicity. 
Materials/Methods: Patients with irresectable stage III-IV-B HNSCC, 
Karnofsky > 70 and normal renal function were eligible. Cisplatin (40 
mg/m 2 i.v. weekly) was given during irradiation (44 Gy in 2 Gy frac- 
tions, S x per week to the primary tumour and neck, followed by a 
boost of 24 Gy in 2 Gy fractions 10 x per week to all macroscopic 
tumor) resulting in an overall time of 5.5 weeks and a total of 5-6 
cisplatin gifts. If substantial swallowing problems were expected, 
a gastrostomy catheter for tubefeeding was placed prior to treat- 
ment. 
Results: To date, 30 patients with stages III (n=6) and IV(n=24) squa- 
mous cell carcinomas of the oral cavity (n=12), oropharynx (n=l 0), 
hypopharynx (n=7) and larynx (n=l) were treated. Mean age was 
59 years (range 38-73). Mean FU was 81 weeks (range 7-22). Median 
time to first recurrence was 111 weeks, median time to death was 
103 weeks. Relapse free survival and overall survival at 2 years fol- 
low-up were 57 % and 48 % respectively. One patient died 4 weeks 
after start of treatment of septicemia and respiratory failure prob- 
ably unrelated to treatment and one patient died due tot peritonitis 
after gastrostomy. Both were recorded as grade 5 toxicity. In 27/30 

patients a gastrostomy was performed. Time to gastrostomy re- 
moval or death was median 30 weeks (range 1-82 weeks). For 12/30 
patients hospital admission was necessary during treatment. One 
patient died from acute myocardial infarction 9 months after diag- 
nosis without signs of recurrence. In 4 patients grade 3 late toxicity 
was recorded (3x persistent need for tubefeeding, 1 x osteonecrosis 
requiring surgery). 
Conclusions: The results appear to be in line with what can be ex- 
pected on the basis of published literature. Longer follow-up in a 
larger patient group is needed to draw firm conclusions. 
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A MONTE CARLO IMPT PLANNING STUDY: ANALYTICAL CALCULA- 
TION ERRORS AND INFLUENCE OF GEOMETRY SETUP ERRORS 
M. Soukupl, M. Alber ~ 
I - UNIVERSITY HOSPITAL FOR RADIATION ONCOLOGY, Section for Biomedical 
Physics, TiJbingen, Germany 

Purpose/Objectif: To assess the errors in intensity modulated pro- 
ton therapy (IMPT) due to analytical dose calculation algorithm 
and to evaluate the influence of geometry setup errors with help 
of Monte Carlo. 
Materials/Methods: The errors due to an imperfect dose calculation 
algorithm in IMPT can be divided into systematic algorithm errors 
(SAE) and convergence algorithm errors (CAE). SAE characterize the 
difference between real and calculated dose distribution. CAE follow 
from the SAE since the spot weights are optimized using imperfect 
dose distribution resulting in a solution different from the optimal 
one. Most problematic for the widely used analytical dose calcula- 
tion algorithms in IMPT like pencil beam algorithms are the lateral 
heterogeneities.To overcome and to assess the errors caused by the 
analytical algorithm, we use the fast Monte Carlo dose engine VM- 
Cpro.Geometry setup errors describe the deviation of the planned 
and treated patient positioning and are classified as random setup 
errors (RSE) and systematic setup errors (SSE), If setup errors occur, 
lateral heterogeneities can cause large errors due to differences in 
ranges of the repositioned spots. The Monte Carlo dose engine is a 
straightforward and accurate possibility of studying the effects of 
setup errors via changing the isocentre position of each individual 
proton in a spot. A planning study was performed on several head 
and neck and prostate patient cases. 
Results: The CAE show close relation to SAE. In cases, where lateral 
heterogeneities appear often (head and neck), both the CAE and 
SAE are significant. For prostate cases, CAE and SAE are smaller. The 
RSE cause slight underdosage in the planning target volumes, the 
dose difference in clinical target volumes is very small. IMPT shows 
large sensitivity to SSE, especially in cases with high heterogeneity 
level. Here, the prescribed dose area is not only shifted, but can also 
be largely distorted. 
Conclusions: Observed significant CAE and SAE in geometries with 
high heterogeneity levels give strong reasons for the use of Monte 
Carlo in IMPT.The influence of RSE on the dose distribution was not 
critical for the studied cases. Increased attention to diminishing of 
the SSE is necessary in IMPT. 
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ABSORBED AND EFFECTIVE DOSES IN TISSUES EVALUATED FOR 
HUMAN PHANTOM IRRADIATED WITH HEAVY CHARGED ION 
BEAMS. 
I.. Gudowska ~, M. Kopec 2 
1 - KAROLINSKA INSTITUTE AND STOCKHOLM UNIVERSITY, Medical Radiation Phys- 
ics, Stockholm, Sweden, 



- $357 - 

Posters 

2 - AGH UNIVERSITY OF SCIENCE AND TECHNOLOGY, Dept. of Theoretical and 
Computational Physics, Krakow, Poland 

Purpose/Objectif: Radiation therapy with ions requires careful stud- 
ies of absorbed dose delivered to the treatment volume and other 
parts of the patient body with organs exposed to secondary par- 
ticles produced in heavy charged ion beams. The effective doses 
to these organs should be evaluated and the risk of induction of 
secondary tumours discussed. Studies of energy spectra of primary 
particles and their secondaries as well as spatial distribution of the 
delivered dose to human organs are of importance for evaluation 
of biologically equivalent doses delivered to patients. Due to very 
complex interaction pathways of high energy and heavy charged 
ions transported in the patient computation methods using three 
dimensional Monte Carlo particle transport codes provide unique 
and very useful tool in the prediction of the physical radiation doses 
to organs. They also provide invaluable information for the devel- 
opment of the other algorithms for physically and biologically opti- 
mized ion therapy treatment planning. 
Materials/Methods: Calculations of the absorbed and effective dos- 
es in specific organs and tissues of human body due to irradiation 
by heavy charged ion beams were performed using the SHIELD-HIT 
and MCNPX Monte Carlo codes. SHIELD-HIT simulates the interac- 
tions of hadrons and atomic nuclei of arbitrary mass number (Z, A) 
with complex extended targets, whereas the ion transport capabil- 
ity of MCNPX is limited to projectiles of A=4. In these studies proton, 
helium, lithium and carbon ion beams in the wide range of ener- 
gies up to hundreds of MeV/u were transported through the human 
body phantoms. The mathematical anthropomorphical phantoms 
ADAM (male) and EVA (female) were applied in the evaluations with 
MCNPX, whereas in the SHIELD-HIT calculations a simplified body 
phantom was used. 
Results: The incident ion beam was simulated as a quasi-monoener- 
getic beam with an energy spread, sT, and a Gaussian spatial distri- 
bution. The studies were performed also for parallel monoenergetic 
beams and for a more clinically relevant case with the spread out 
Bragg peak (SOBP) composed by a non-linear superposition of sev- 
eral Bragg peaks corresponding to ion beams of different energies. 
The effective doses in specific organs were calculated using the 
radiation weighting factors and the tissue weighting factors from 
ICRP Publication 74. The effective doses in the organs calculated 
by SHIELD-HIT and MCNPX are compared for proton and helium 
beams. 
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ANALYSIS OF TISSUE SUBSTITUTES USING A MONTE CARLO SIMU- 
LATION OF HOUNSFIELD UNITS 
S. Qamhiyeh~,A.Wysocka 2, M. EIlerbrock~,C. PensseP, M. Kachelriess 3, 
O. Jaekel ~ 
I - GERMAN CANCER RESEARCH CENTER (DKFZ), Medical Physics in Radiation 
Ontology (TO40), Heidelberg, Germany, 
2 - ANDREJ SULTAN INSTITUTE FOR NUCLEAR STUDIES, Department of Acelerator 
Physics, Swierk, Poland, 
3 - iNSTITUTE OF MEDICAL PHYSICS, Medical Physics, Erlangen, Germany 

Purpose/Objectif: The calculation of carbon ion range in tissue for 
the purpose of heavy ion treatment is based on a Hounsfield unit 
look-up table (HULT). The HULT allows a fast and reliable translation 
of HU to water equivalent depth (WED) provided that the measured 
HU are correct. However, measured HU values vary with measure- 
ment parameters such as X-ray voltage and image reconstruction 
algorithm. Other parameters influencing the HU values are the size 
and material of phantoms and substitutes used to develop the da- 
tabase. However, the correlation between the different parameters 
and HU is known only empirically. 
Materials/Methods: In this work, we present an approach to simu- 

late HU taking into consideration the geometry, composition, and 
physical process behind the measurement of HU values. The ap- 
proach involves Monte Carlo simulations followed by a simple fil- 
tered back projection reconstruction. The Monte Carlo code used 
is BEAMnrc. The simulations of an X-ray tube including the associ- 
ated filters and beam shapers of a Siemens Emotion CT were used 
to generate the initial beam shape and spectra. This was followed 
by further simulations of the used phantoms and substitutes. The 
resultant phase space file is analyzed to calculate the projections, 
taking into account the energy response of the CT-detectors. Then, 
a simple reconstruction algorithm (FBP using a Ram-Lak filter) is ap- 
plied to the calculated projections and finally the data is presented 
in HU format. 
Results: Results indicate good agreement between simulated and 
measured HU values of Gammex tissue substitutes. A maximum de- 
viation of about 100 units larger than measured value was recorded 
with better agreement in the range 0-500 Hounsfield Units. Moreo- 
ver, the simulation correctly predicted the behavior of some materi- 
als discussed in [1], which did not follow the standard HULT data. 
Further simulations on the influence of the build-up effect, involving 
different phantom sizes are discussed. 
Conclusions: We have developed an aproach to simulate Honsfield 
Units preserving thep hysical process behind HU measurement.The 
calculation results agree with measurements and can correctly pre- 
dict the effect of composition on HU. 
References: 
[1] Schardt D, Karger C P and Hartmann G H 2001 Relation between 
Carbon ion ranges and x-ray CT numbers Med. Phys. 28 701-703 l~ 
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CARBON ION RADIOTHERAPY FOR LOCALLY ADVANCED ADENO- 
CARCINOMA OFTHE UTERINE CERVIX 
S. Katol,T. Ohno ~, M. Suzukil,T. Nakano 2, H. Tsujii 1 
I - NATIONAL INSTITUTE OF RADIOLOGICAL SCIENCES, Research Center Hospital 
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Purpose/Objectif: To evaluate the toxicity and efficacy of carbon 
ion radiotherapy (CIRT) for locally advanced adenocarcinoma of the 
uterine cervix by a phase 1/11 dose-escalation study. 
Materials/Methods: Between April 1998 and August 2005, 26 pa- 
tients with adenocarcinoma of the uterine cervix were treated with 
CIRT. The mean age of the patients was 60 years. Histologically, 19 
patients had adenocarcinomas and 7 had adenosquamous cell car- 
cinomas. Seven patients had stage liB, 17 had stage IIIB, and 2 had 
stage IVA disease.The median tumor size was 6.0 cm.The treatment 
consisted of whole pelvic irradiation and local boost.The clinical tar- 
get volume (CTV) of whole pelvic irradiation included the cervical 
tumor, uterus, parametrium, at least the upper half of the vagina, 
and pelvic lymph nodes. The dose of the whole pelvic irradiation 
was fixed at 36.0 gray equivalent (GyE) in 12 fractions. In local boost 
irradiation, the CIV was shrunk to the cervical tumor and surround- 
ing tissues. A dose escalation study was performed with an initial 
dose of 26.4 GyE/8 fractions, and the dose was gradually increased 
up to 35.2 GyE/8 fractions (total dose: 62.4-71.2 GyE).The dose to the 
GI tracts was limited to less than 60 GyE.The median follow-up dura- 
tion for the surviving patients was 34 months (range, 8-74 months). 
Results: No patient developed severe acute toxicity. Three patients 
developed grade 1 late rectal complications and 2 developed grade 
1 late bladder complications. One patient who received 68.0 GyE 
developed rectovaginal fistula 14 months after CIRT. Local tumor 
control was obtained in 4 of the 7 patients (57%) who received a 
total of 62.4-64.8 GyE, in 7 of the 9 patients (78%) who received 68.0 
GyE, and 9 of the 9 patients (100%) who received 71.2GyE. The 3- 
year local control rate for all patients was 71%. Three patients who 
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had developed local recurrence were surgically salvaged.The 3-year 
overall survival rates for all patients and the 17 patients with stage 
IIIB or IVA disease were 65% and 58%, respectively. 
Conclusions: Although the number of patients was small, the re- 
sults suggested that CIRT provided favorable local tumor control 
and overall survival with acceptable rates of late complications in 
the treatment of locally advanced adenocarcinoma of the uterine 
cervix. 
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CLINICAL IMPLEMENTATION OF MULTIPLE FIELD DOSE OPTIMIZA- 
TION IN HEAVY ION TREATMENT PLANNING 
M. EIlerbrock 1, O. J~ikeP, M. Kr~mer% A. Nikoghosyan% D. Schulz-Ert- 
ner 3 
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Purpose/Objectif: Evaluate multiple field dose optimization in car- 
bon ion treatment planning in order to establish this technique in 
clinical routine.The study is performed in cooperation with the bio- 
physics group at the Gesellschaft far Schwerionenforschung (GSI) 
in Darmstadt, and the radiology department of the university clinic 
Heidelberg, .Intensity modulated particle therapy (IMPT) evolves 
into a promising technology in cancer treatment. Heavy ions are su- 
perior to proton projectiles e.g. in terms of biological effectiveness 
and dose conformity. The carbon ion raster scanning technology 
at the GSI places high demands on treatment planning to obtain 
a homogeneous dose distribution in the target volume. The treat- 
ment planning softwareTRiP98 used so far for patient treatment op- 
timizes different fields individually. An advanced version developed 
by the GSI biophysics group, TRiP98BEAM, allows the simultaneous 
optimization of multiple fields to improve the sparing of organs at 
risk and to enhance the conformity of the target volume. 
Materials/Methods: A planning study is performed using actual pa- 
tient data of deep seated head tumours close to critical structures. 
The goal is to derive suitable input parameters for the dose optimi- 
zation procedure, which are the maximum doses for organs at risk as 
well as the penalty weights for dose deviations (target volume) and 
excess (organs at risk).The physical and biological dose distributions 
are compared for single and multiple field optimization using dose 
volume statistics like conformity index, homogeneity of the target 
volume, and maximum dose for organs at risk. Furthermore, the lea: 
sibility and the robustness of the application of the treatment plans 
are investigated concerning beam delivery, dosimetry and patient 
positioning. 
Results: Compared to the currently applied technique multiple field 
dose optimization yields improved dose conformity, comparable 
dose homogeneity in the target volume, better sparing of organs at 
risk, and comparable dose exposure of normal tissue. The improved 
method is also competitive in terms of treatment plan application 
and robustness. 
Conclusions: The multiple field dose optimization technique as im- 
plemented in TRiP98BEAM provides an improved treatment plan 
while reducing the physicist's time for carbon ion treatment plan- 
ning. The method is ready to enter the clinical routine of carbon ion 
therapy. 
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CLINICAL RESULTS OF PROTON BEAM THERAPY FOR LOCOREGIO- 
NALLY ADVANCED ESOPHAGEAL CANCER 

S. Sugahara% K. Tokuuye% A. Nakahara 3, M. Hata% H. Terashima% N. 
Fukumitsu% 1. Shibahara% H. Nakayama%T. Hashimoto% K. Ohara% Y. 
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Purpose/Objectif: Proton beam therapy can deliver higher doses to 
target tissue with a considerably smaller dose to the adjacent nor- 
mal tissues compared to that using conventional radiotherapy. The 
aim of this study is to evaluate the clinical outcomes of proton beam 
therapy for Iocoregionally advanced esophageal cancer. 
Materials/Methods: Forty-two esophageal cancer patients who 
were irradiated with protons with or without x-rays between 1985 
and 2004 were reviewed. All patients had Iocoregionally advanced 
disease with at least T2, N1 or Mla, and had squamous cell carci- 
noma. Of the 42 patients, 4 had T1 tumors, 8 T2, 19 T3 and 10 T4. 
The median cephalo-caudal tumor diameter was 6.0 cm (2.0-15.0). 
Seven patients received combined irradiation with x-rays (median 
41.4 Gy) and protons (median 36.8 Gy) over 44-52 days using accel- 
erated fractionation. Twenty-three patients received combined irra- 
diation with x-rays (median 40.0 Gy) and protons (median 37.0 Gy) 
over 44 - 92 days using conventional fractionation.The remaining 12 
patients received a median 75.5 Gy (60.0-89.5 Gy) of protons alone 
in 33 - 63 days. The median follow-up period was 43 months (4-143). 
We measured the tumor response, survival rates, patterns of failure 
and treatment related morbidity. 
Results: Thirty-four patients (81%) showed complete response 
within 4 months after completion of treatment. The overall 5-year 
actuarial survival rates for all 42 patients, the 32 with cT1-3, and the 
10 with cT4 were 18%, 20%, and 10%, respectively. The correspond- 
ing 5-year cause-specific survival rates were 37%, 39%, and 35%, 
respectively. The 5-year local control rates for all 42 patients, the 32 
with T1-3, and the 10 with T4 were 36%, 38%, and 36%, respectively. 
The 5-year local control rates for 7 patients irradiated using acceler- 
ated fractionation and 35 irradiated using conventional fractiona- 
tion were 71% and 29%, respectively. 27 patients (64%) developed 
disease recurrence. The patterns of treatment failure were persistent 
disease in 8 patients, local relapse in the esophagus in 10, regional 
lymph nodes metastasis in 4 and distant metastasis in 5. Of the 10 
patients with local relapse in the esophagus, 8 showed relapse with- 
in the irradiated volume, 2 at the boundary of the irradiated volume. 
Four patients (10%) developed grade 3 acute esophagitis according 
to the EORTC acute radiation morbidity scoring criteria. Late compli- 
cations in the esophagus included grade 3 for 4 patients (10%) and 
grade 5 for 1 patients (2%). 
Conclusions: The results suggest that proton radiation therapy is 
an effective modality for patients with Iocoregionally advanced es- 
ophageal cancer. Further studies are needed to determine the role 
of accelerated fractionation, optimal fractionation regimens, and 
optimal combinations of protons and x-rays in the treatment of es- 
ophageal carcinoma with protons. 
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COMPARATIVE TREATMENT PLANNING FOR RADIOTHERAPY OF 
HEAD AND NECK TUMOURS BY PHOTONS, PROTONS AND CAR- 
BON IONS 
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Purpose/Objectif: To compare dose distribution of different radio- 
therapy modalities for head and turnouts: photon IMRT, protons 
with passive scattering (PPS) and active scanning (PAS), carbon ions 
with raster scanning (ORS). 
Materials/Methods: The analysis was performed on 4 cases: a max- 
illary sinus adenocarcinoma, an orbital meningioma, a skull base 
fibrosarcoma and an occipital glioblastoma (GBM). Target and non- 
target structures were drawn on planning CT: GTV, CTV, PTV, brain, 
brainstem, optic nerves and chiasm, pituitary gland, retina, lens, 
cochlea, temporo-mandibular joint, parotid and lacrimal glands. 
Dose to PTV was 74 Gy for maxillary sinus carcinoma, 56 Gy for or- 
bital meningioma, 76 Gy for skull base fibrosarcoma and 80 Gy for 
GBM. Dose constraints for non-target structures were established 
based on literature data. Photon IMRT was planned by TPS Pinna- 
cle (Philips), PPS was planned by Helax-TMS planning system, PAS 
by PSI-Plan developed at Paul Scherrer Institut 0 and CIRS by TPS 
TRiP developed at GSI-DKFZ (Darmstadt-Heidelberg,). Isodoses and 
DVHs for target and non-target structures were calculated and com- 
pared for the different treatment modalities. 
Results: The PTV was always quite well covered by all techniques. 
The integral dose to the whole brain was higher using IMRT than the 
other techniques in all cases. In maxillary sinus adenocarcinoma, the 
dose-limiting critical structures were better spared by PAS and CIRS 
whereas PPS and even more photon IMRT delivered a relevant dose 
the brainstem and optic pathway. In orbital meningioma, CIRS and 
PAS delivered minimal dose to pituitary and optic pathway whereas 
photon IMRT and PPS delivered higher dose to a relevant volume of 
such structures. In skull base fibrosarcoma, CIRS delivered the lowest 
dose to pituitary, cochlea, optic pathway and retina. PAS achieved a 
dose distribution similar to that of CIRS for optic pathway. IMRT de- 
livered the highest dose to most non-target structures. In GBM, CIRS, 
PAS and PPS achieved a very satisfactory dose distribution whereas 
photon IMRT delivered a relatively higher dose to non-target struc- 
tures such as brainstem and cochlea. 
Conclusions: A satisfactory coverage of PTV was achieved by all 
techniques. CIRS and PAS allowed to minimize the irradiation of 
most non-target structures. Photon IMRT delivered the highest dose 
to non-target structures and the highest integral dose to the whole 
brain tissue. 
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COMPARISON OF MONTE CARLO AND ANALYTICAL MODELS FOR 
LIGHT ION SECONDARY PARTICLE PRODUCTION 
J. Kempe~,B. Lind~,A. Brahme 1 
I - KAROLINSKA INSTITUTE AND STOCKHOLM UNIVERSI1% Department of Medical 
Radiation Physics, Stockholm, Sweden 

Purpose/Objectif: The unique physical and biological properties of 
light ion beams make them ideal for radiation therapy, particularly in 
the treatment of intractable cancers that a re resistant to convention- 
al low LET beams. The therapeutic interest in 7Li therapy, especially 
for paediatric patients, has recently been demonstrated. In order to 
increase the accuracy for biological optimized light ion treatment 
planning maximum knowledge about the fluence and energy depo- 
sition of both primary ions and fragmentation produced secondar- 
ies is required. The present work focuses on an analytic description 
of the fluence of the main secondary fragments )H and 4He, that are 
generated in therapeutic 7Li ion beams. 
Materials/Methods: The Monte Carlo code SHIELD-HIT was used for 
comparison with analytical depth fluence distributions. The depth 
fluence curve of the secondary ~H can be approximated by assum- 
ing simple exponential fluence attenuation of primaries and sec- 

ondaries according to 

(2) ~'(z)= 'up~'e-~'. (]_e -*%-'~,') 
(&-u,) 

where z = ~ (the primary particles projected range) in the last pa- 
renthesis beyond z >-- .~  . 
The /~p and ~P describes the exponential attenuation of the pri- 
mary Li ions in water and /~, and ~ the absorption of the sec- 
ondary protons. 

Results: Fig 1 illustrates the depth dependence of the secondary 
~H fluence along the central axis in a broad 7Li in a water phantom, 
calculated with the analytical model as well as with Monte Carlo 
simulations. 

! . f i * l l ,  

~ . ' IO  

l ~ l l l  

_TIC - -  ~ ~, i. 

' 7 "  " " 

i 

Fig.1 Analytical depth fluence curve of secondary ~H in a 234 MeWu 
7Li ion beam in water(dotted curve) compared with MC data from 
SHIELD-HIT (solid curve). 
Conclusions/The analytical expression was found to be in good 
agreement with MC data as seen in the figure. The present model 
contributes to fast calculations of the dose of the fragments gener- 
ated in a high energy 7Li beam. This is of greatest importance in 
treatment planning, where especially a correct description of the 
fragmentation tail beyond the Bragg peak is often needed. 
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EFFECTS OF METAL ARTEFACTS FOR PROTON DOSE DISTRIBUTION 
AND POSSIBLE SOLUTIONS 
F. AlbertinF, A. BolsP, A. Lomax 1, C. Ares ~, S. BroggF, G.M. Cattaneo 2 
/ - PSI, Division of Radiation Medicine, Villigen, Switzerland, 
2 - OSPEDALE SAN RAFFAELE, Servizio di Fisica Sanitaria, Milano, Italy 

Purpose/Objectif: To investigate the effect of CT metal artifacts on 
proton dose distributions and to exploit the potential use of MVCT 
for proton planning 
Materials/Methods: Many patients with chordoma or chondrosar- 
coma along the spinal axis are referred for proton therapy after the 
surgical removal of one or more vertebrae and insertion of stabiliz- 
ing titanium rods. Even if the titanium stopping power is known to 
better than 1%, the presence of metal itself causes reconstruction 
artefacts in the CT data, which perturb the range calculations. To 
investigate the magnitude of this problem, we analysed 2 CT's of 
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an Alderson phantom which had 3 titanium rods inserted: the nomi- 
nal CT acquired with artifacts (CT_art) and a modified CT (CT_corr), 
where artifacts were outlined and defined with an average soft tis- 
sue value. Finally, a 'free artifacts' CT (CT_ref) was generated, ob- 
tained by acquiring a CT without the metal implants, and artificially 
setting the relevant voxels at the position of the implants to that of 
titanium (see fig). Plans were calculated and optimized on CT_art 
and compared with the one re-calculated on CT_ref. The same com- 
parison was performed for CT_corr. To study the possibility of using 
a MVCT system for proton planning (where artifacts are minimised), 
we have also calculated a calibration curve wich relates proton stop- 
ping power with MVCT. 
Results: While DVH comparison between plans on CT_art and CT_ref 
showed differences below 2% in the PTV, local differences as high as 
40 % were found. This is a consequence of range differences, which 
in the PTV were up to 3.3 cm. For CT_corr, the differences reduced 
somewhat (2.7 cm maximum). 'Free artifacts' images were also 
obtained with a MVCT system: a linear correlation between MVCT 
values and proton stopping power has been found and images of 
patients are under investigation to better understand the effect of 
metal artifacts. 
Conclusions: For patients with metal implants, the range uncertain- 
ties due to artifacts can cause locally large effects. A correction for 
these, assigning an average HU value to a manually defined 'soft- 
tissue' volume, shows some improvements. However, a further im- 
provement could be achieved by using a MVCT system that poten- 
tially allows to calculate the dose on an 'artifact-free' volume. 
Fig a)CT_art:no artifacts correction.The yellow line outline PTV;b)CT_ 
corr:artifacts outlined(green line)and defined as soft tissue,c)CT_ref: 
)resence of metal implants and lack of artifacts 
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INTERACTION OF HIGH-LET HEAVY-ION IRRADIATION AND CHE- 
MOTHERAPEUTIC AGENTS ON TWO CELL LINES WITH DIFFERENT 
RADIOSENSITIVlTIES AND DIFFERENT P53 STATUS IN VITRO 
T. Takahashi 1, M. Hasegawa% T. Fukawa 3, M. Furuta% Y. Furusawa 3, K. 
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I - SAITAMA MEDICAL CENTER, SAITAMA MEDICAL SCHOOL, Radiology, Kawagoe, 
Japan, 
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3- NATIONAL INSTITUTE OF RADIOLOGICAL SCIENCES, Heavy-ion Radiobiology Re- 
search Group, Research Center for Charged Particle Ther, Chiba, Japan, 
4 - KOSHIGAYA HOSPITAL, DOKKYO MEDICAL SCHOOl_, Radiology, Koshigaya, 
Japan, 
5 - GUNMA UNIVERSITY GRADUATE SCHOOL OF MEDICINE, Radiology and Radia- 
tion Oncology, Maebashi, Japan 

Purpose/Objectif: It is known that relative biological effectiveness 
(RBE) of high-LET heavy-ion irradiation is higher than that of low- 
LET radiation such as X-ray. We investigate the differences between 
two rat yolk sac tumor cell lines with different radiosensitivities in 
sensitivity to high-LET heavy ion beam and in sensitizing effect of 
cisplatin and etoposide in combination with heavy-ion beam. 
Materials/Methods: NMT-1 (wild-type p53 cell) is a parent radiosen- 
sitive cell line and NMT-1R (mutant-type p53 cell) is a variant radiore- 
sistant cell line. Heavy-ion (carbon ion) was accelerated to 290MeV/ 
u by a heavy-ion medical accerelator in Chiba at National Institute 
of Radiological Sciences. The dose average LET value in the samples 
was 80 keV/IJm. The effects of carbon ion irradiation were assessed 

by clonogenic assay. The concentration of etoposide required to re- 
duce colony formation by 50% at 1-hour treatment (IC50 of etopo- 
side) was selected for heavy ion irradiation pretreatment for each 
cell line. The RBE of the carbon ion beams to X-rays was calculated 
for D10 (10% survival dose). 
Results: There was no significant difference between NMT-1 cells 
and NMT-1R cells in sensitivity to high-LET heavy ion irradiation 
(LET;80keWIJm) and no shoulder in dose-response curve. The RBE 
was 1.41 for NMT-1 and 2.16 for NMT-1R, respectively. The RBE of 
carbon beam was larger in mutant-type p53 cells than in wild-type 
p53 cells. Etoposide showed a synergistic effect in combination with 
carbon beam irradiation in NMT-1R cells. Etoposide potentiation in 
NMT-1R cells was manifested by the decrease in the slope of the ra- 
diation dose-response curve. However, there was no enhancement 
effect in radiosensitive NMT-1 cells. On the other hand, cisplatin had 
no enhancement in both cell lines. Etoposide and cisplatin did not 
have an effect on the frequency of apoptosis in both cell lines. 
Conclusions: Our findings suggested that high-LET radiotherapy is 
expected to be effective for patients carrying radioresistant tumors 
and mutated p53 tumor cells. Etoposide might be effective for radi- 
oresistant tumors in combination with heavy ion beam irradiation. 
The mechanism of enhancing effect on NMT-1R (mutant p53 cells) 
treated with heavy-ion irradiation and etoposide might be inde- 
pendent of apoptosis. 
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Purpose/Objectif: Ocular patologies have been treated since spring 
2002 in Catania at Centro di AdroTerapia ed Applicazioni Nucleari 
Avanzate (CATANA) which was set up by the collaboration between 
Istituto Nazionale di Fisica Nucleare (INFN) - Laboratori Nazionali 
del Sud (LNS), Physics Department, Ophthalmology Institute and 
Radiology Institute of Catania University and CSFNSM Catania. The 
main goal of CATANA is the study and application of proton therapy 
for treatment of shallow tumours (4 cm max) like uveal melanomas 
and subfoveal macular degenerations. In a proton therapy centre, 
one of the main issues is to assure a correct delivery of the dose to 
the patient. The beam has to be monitored in a non-invasive way 
downstream of the spreading system and its position, shape and in- 
tensity have to be measured just upstream the target. This in order 
to feedback the upstream elements of the beam line or to prevent 
against any possible failure, For this reason a detector system has 
been developed in collaboration with INFN and Torino University to 
be used as real time beam monitor. 
Materials/Methods: A proton beam of 62 MeV is delivered by a su- 
perconducting cyclotron with passive delivery system.The detector, 
placed upstream of the patient collimator, consist of two parallel 
plate strip segmented ionisation chambers with vertical and hori- 
zontal strip orientation. Each anode consists of 256 strips with 12.8 
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x 12.8 cm 2 sensitive area. Each strip is 0.4 mm wide with 0.1 mm of 
interspace. The use of two strip detectors allows the measurement 
of relevant beam parameters during treatment such as integrated 
fluence, centre of gravity and asymmetry. These parameters are 
measured at a rate of about 1 Hz, with no dead time. 
Results: At CATANA, the detector has been characterised with differ- 
ent beam conditions and it is used in clinical practice. Beam shape 
and integrated fluence as measured with this detector will be dis- 
cussed and compared with those obtained with other reference 
detectors. The value of skewness and centre of gravity have been 
tested in different beam settings both online and offline. Limits have 
been set on the allowed range of values for the beam centre of grav- 
ity and skewness. During treatment these parameters are evaluated 
in real-time and checked against the set limits to ensure the correct 
delivery of the dose. 
Conclusions: In this paper we present the performances of a trans- 
mission ionisation chamber with the anode segmented in strips. We 
report the use of the detector as online beam monitor to measure 
the beam characteristics. The beam is monitored with frequency of 
the order of one Hertz and it can be stopped in case of misbehav- 
iour. 
The work has been partially supported by the European Integrated 
Project MAESTRO, granted by the European Commission (N ° LSHC- 
CT-2004-503564). 
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PROTON RADIOTHERAPY FOR ADENOID CYSTIC CARCINOMA OF 
THE HEAD AND NECK 
H, Mayahara~,Y. Ichimiya',Y. Oda ~, K. Kagawa ~, M. Abe ~, D. Miyawaki ~, 
M. MurakamP,Y. Hishikawa ~ 
1 - HYoGO ION BEAM MEDICAL CENTERr Radiology, Tatsuno, Japan 

Purpose/Objectif: To evaluate preliminary results of proton radio- 
therapy for adenoid cystic carcinomas (ACC) of the head and neck. 
Materials/Methods: Between July 2003 and November 2005, 16 
patients with histopathologically proven ACC of the head and neck 
were treated with proton radiotherapy. The prescribed dose was 
65GyE/26fr/5.2wks. Median follow-up time was 6 months (3-27 
months) at the time of analysis. There were 6 male and 10 female 
patients. Median age was 56 years (range, 33 to 81 years). Thirteen 
of 16 patients had stage #W disease and there were no other effec- 
tive treatment methods at the time of proton radiotherapy. Primary 
tumors were located in the maxillary sinus in 4 patients, sphenoid 
sinus in 3, pterygopalatine fossa in 3, major salivary glands in 2,na- 
sopharynx in 2, ethmoid sinus in 1, and lacrimal gland in 1. Nine 
patients showed a cribriform subtype, 6 a solid subtype and ,Pa his- 
topathological subtype unknown. 
Results: Probabilities of overall survival, progression free survival 
and local control were calculated from the first day of proton radio- 
therapy using the Kaplan-Meier method. They were 88.9%, 67.3% 
and 83.3% at 1 year, respectively. Tumor response was classified ac- 
cording to WHO criteria and evaluated at 2.5-3 months. Complete 
response was not achieved in any patient so far, but all of the tu- 
mors showed reduction in volume. Seven patients resulted in par- 
tial response, 9 in no change, and there was no progression disease. 
There observed 1 local recurrence within the PTV whose disease 
was located in the lacrimal gland, and occurred at 8 months from 
the beginning of the treatment. One patient developed metastases 
in the bone at 5 months and another one developed metastases in 
the bone, meninges and brain at 6 months. All of these 3 patients 
had solid type disease. Acute side effects Common Toxicity Criteria 
Grade 3 were observed in 6 patients. Four of them developed mu- 
cositis, 1 dermatitis and 1 otitis externa. All of them were limited in 
the area where received relatively high doses. There observed no 
acute or late toxicity greater than Grade 3 so far. 
Conclusions: Although the follow up period is too short to give any 

definite conclusion, our clinical results of proton radiotherapy for lo- 
cally advanced adenoid cystic carcinoma of the head and neck seem 
to be encouraging. 
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RANGE ADAPTATION FOR PATIENTS TREATED WITH IMPT, AFTER 
ANATOMICAL CHANGES DURING THERAPY 
A. BolsP, R Albertini~,T. Lomax ~ 
I - PAUL SCHERRER INSTITUTE, Radio Oncology Departement, Villigen, Swit- 
zerland 

Purpose/Objectif: The precision of proton radiotherapy strongly 
depends on the precision of range in the patient. Changes in the 
patient weight and anatomy can affect the range and consequently 
the dose distribution (i.e. under dosage in the target volume and 
over dosage in critical organs). We investigated the possibility of- 
fered by the spot scanning technique to adapt the range to those 
changes. With this technique, Bragg peaks are delivered at the cor- 
rect depth in the body using pencil beam specific numbers of com- 
puter controlled range shifter (RS) plates. Consequently, a correction 
of range errors due to anatomical changes during treatment could 
potentially be obtained by varying the number of plates inserted. 
Materials/Methods: We considered two patients with paraspinal 
tumors treateds with Intensity Modulated Proton Therapy (IMPT) in 
which significant weight gain and loss had been observed during 
the treatment course. In both cases, the IMPT plans delivered a'hole' 
around the spinal cord which was mainly formed through the mod- 
ulation of the Bragg peaks in depth. Any anatomical variation can 
thus cause a difference in the spot positions along the beam direc- 
tion, which affects the resulting dose distribution. As a consequence 
of these weight changes, new CT scans had been acquired, and the 
patient re-planned. In order to assess the potential for range adap- 
tation, range differences between the nominal and repeated CT's 
were calculated for all Bragg peak positions in each field for both 
patients. From these calculations, the actual Bragg peak positions 
delivered in the repeated CT could be 'corrected' th rough adding or 
removing RS plates. The effectiveness of this method was assessed 
by visual and DVH comparison of the corrected dose distribution 
with the nominal plan. 
Results: The mean range differences for the two cases were 4.6 and 
S.7mm, corresponding to mean changes of 1.0 and 1.2 RS plates 
respectively. After range adaptation in the weight loss case, homo- 
geneity in the PTV could be regained (same mean dose and V90) 
and the maximum dose to the spinal cord increased by only 1% in 
relation to the nominal plan. For the weight gain patient, the same 
parameters showed differences below 2.S%. 
Conclusions: No significant differences in the dose distributions 
were detected between the nominal plans and the plans corrected 
with this method, indicating that the spot scanning technique po- 
tentially allows for the on-line correction of range changes without 
the need for redrawing of the VOIs or re-planning. 
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REACTOR FISSION NEUTRON BEAM FOR RADIOTHERAPY 
B. Loeper-KabasakaP, R. Thamm 2, S. Kampfer ~, F.M. Wagner ~, A. 
Kasten mA1/411efl,W. Lange 1, P. Kneschaurek 2 
1 - TECHNISCHE UNIVERSIT#,T MONCHEN, Forschungsneutronenquelle Heinz 
Maier-Leibnitz (FRM 10, Garching / M(Jnchen, Germany, 
2 - KLINIKUM RECHTS DER ISAR DER TECHNISCHEN UNIVERSITAT, Klinik f. Strahlen- 
therapie und Radioonkologie, MiJnchen, Germany 

Purpose/Objectif: Reactor Fission Neutron Beam Therapy was ap- 
plied to more than 600 patients from 1985 to 2000 at the research 
reactor FRM. Clinical data showed good results for treatment of 
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tumor lesions close to the surface of the patient. The reactor was 
shut down in 2000. At the New Research Reactor FRM II in Garching 
/ Munich which is in operation since 2004 a new treatment facility 
for reactor neutron therapy was built. 
Materials/Methods: The new facility offers a neutron beam with 
mean energy 1,6 MeV. The total dose rate is 0,74 Gy/min (0,54 from 
neutrons, 0,20 from gamma). The half value depth for the neutrons 
is about 5 cm. This restricts the treatment to superficial tumours. 
A 2 x 20-leaf-collimator allows the individual conformation of the 
field to the tumour size up to the maximum field size 30 x 20 cm 2. 
For patient's security a patient-verification-System (Risska) was im- 
plemented. 
Results: The beam characterization for both the neutron and gam- 
ma component for all field sizes has been done. The facility has been 
examined according to the Medical Devices Act, MPG, with respect 
to the functional, mechanical and electrical safety, with external ex- 
perts in order to furnish it with the CE safety mark according to the 
MDD 93/42/EWG. The completion of this procedure is a precondi- 
tion for the official application to start with treatment. We hope to 
get the permission for patient treatment still during this year. 
Conclusions: In collaboration with MRI, Klinik fiir Strahlentherapie 
und Radioonkologie, treatments with the fission neutron beam will 
start soon at FRM II. Indications for neutrons radiotherapy are various 
histology, even hypoxic tumours, especially salivary gland neoplasm 
(adenoid cystic carcinomas, recurrent polymorphic adenomas), sar- 
comas, melanomas, superficial lymph node metastasis and superfi- 
cial tumour recurrences of breast cancer. All patients' personal data 
and radiotherapy data will be served in the patient-verification-sys- 
tem "RISSKA" This program allows also statistical analysis. 
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RESPONSE OF A TRANSPLANTABLE MOUSE MAMMARY CARCINO- 
MATO SINGLE DOSES OF ACCELERATED CARBON IONS 
K. Galwas-Klibefl, M. Scholz 2, R. Tarnawski ~, J. KummermehP 
I - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER AND INSTITUTE OF ONCOL- 
OGY, Department of Radiotherapy, Gliwice, Poland, 
2- GSI, Department of Biophysics, Darmstadt, Germany, 
3 - GSF - NATIONAL RESEARCH CENTRE FOR ENVIRONMENT AND HEALTH, institute of 
Radiobiology, Neuherberg, Germany 

Purpose/Objectif: A novel energy-modulated raster scan beam of 
accelerated carbon ions is available at GSI for patient treatment. The 
present study was designed to quantitate RBE values of this modal- 
ity in a transplantable mouse tumour. 
Materials/Methods: Mouse mammary carcinoma AT17 transplanted 
subcutaneously to the flank of isogenic C3H mice was submi~ed to 
single dose irradiation in a 2cm SOBP, under either ambient condi- 
tions or temporary tumour anoxia (clamp). Reference experiments 
of identical design were conducted with 300 kV X-rays. RBE meas- 
urements were derived from both local tumour control and from 
a modified regrowth delay assay that utilized the reciprocal delay 
time. 
Results: Well defined dose responses for both endpoints were ob- 
tained in the experiments, but due to the slow tumour growth rate 
observation periods greater than 4 months were required to obtain 
conclusive results. RBE values measured at 8 months by regrowth 
delay were about 2.7 both for clamp and ambient conditions, and 
for local turnour control were 2.1 and 2.2, respectively. 
Conclusions: RBE values measured in vivo for the carbon ion beam 
at GSI were equal to or slightly higher than those reported for other 
beams of accelerated ions with passive modulation, suggesting a 
high therapeutic potential. 
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SIMULTANEOUS MULTIFIELD OPTIMIZATION OF THE BIOLOGICAL 
EFFECT IN RADIOTHERAPY WITH CARBON IONS 
J.J. Wilkens ~, U. Oelfke ~ 
1 - GERMAN CANCER RESEARCH CENTER (DKFZ), Dept. of Medical Physics in 
Radiation Oncology, 69120 Heidelberg, Germany 

Purpose/Objectif: Simultaneous multifieid optimization is a stand- 
ard technique in treatment planning for IMRT with photons. This is 
different in radiotherapy with carbon ions, where the optimization 
has to be done in terms of the biological effect instead of the dose. 
Up to now, clinical treatment planning for carbon ion therapy was 
only done by optimizing each field separately ("single field optimi- 
zation"). We propose a new method for fast multifield optimization 
of the biological effect for intensity modulated radiotherapy with 
ion beams and investigate its clinical potential. 
Materials/Methods: The calculation of the biological effect is based 
on the mixed irradiation formalism of the standard linear-quadratic 
(LQ) model using dose averaged mean values for the LQ parameters 
alpha and the square root of beta to account for variations of the 
relative biological effectiveness (RBE). We employ a novel objective 
function to directly optimize the biological effect (i.e. RBE times 
dose) rather than the physical dose. It is based on objectives in terms 
of the biological effect for targets and organs at risk in close analogy 
to inverse planning for photons. The required biological input data 
are completely independent from the optimization itself. They are 
reduced to minimum and can be derived from any radiobiological 
model or even from directly measured data. The new optimization 
method was fully integrated into a research version of the inverse 
treatment planning tool KonRad. 
Results: Multifield optimization was compared to single field op- 
timization for a variety of examples from simple spread-out Bragg 
peaks (SOBPs) for two opposing beams to more complex plans with 
up to five intensity modulated fields. In all cases it was evident that 
multifield optimization adds more degrees of freedom that can be 
exploited to improve the sparing of critical structures and normal 
tissue while maintaining the same target coverage. For scanned ion 
beams, multifield optimization also offers the possibility of special 
scanning techniques like multi-layer distal edge tracking, which 
can provide the advantages of a multifield plan with a moderate 
number of beam spots for time-efficient optimization. Depending 
on the number of beam spots used, typical optimization times are 
between 10 and 60 minutes. 
Conclusions: In conclusion, simultaneous multifield optimization of 
the biological effect can considerably enhance the resulting treat- 
ment plans compared to single field optimization since it makes the 
best use of all possible degrees of freedom. 
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STOICHIOMETRIC CALCULATION OF THE RELATION BETWEEN 
CARBON ION RANGES AND X-RAY CT NUMBERS 
B. Ackermann ~ , S. Qamhiyeh 1, M. EIlerbrock 1, O. Geithner 1 , O. J~kel 1 
1 -GERMAN CANCER RESEARCH CENTER (DKFZ), Department of Medical Phys- 
ics, Heidelberg, Germany 

Purpose/Objectif: For accurate consideration of tissue-inhomo- 
geneities in hadron-therapy, mainly Hounsfieldunit-Lookuptables 
(HLUT) are used. This HLUT give a relationship between CT units 
(HU) and ion ranges, normalized to water as water equivalent path 
length (WEPL). The purpose of this work is to establish a stoichio- 
metric calculated HLUT as suggested by Schneider U. et. al. (1996), 
using simulated WEPL, and to compare the results with the existing 
empirical data. 
Materials/Methods: For CT number measurements, tissue substi- 
tutes were placed in a Plexiglas phantom and positioned at the im- 
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age plane centre of a Siemens Sensation 4 CT. With the measured 
HU and the given composition of each substitute, a parametrization 
of the CT in terms of absorption processes can be obtained by a fit- 
ting procedure. Stoichiometric CT numbers HUst of substitutes and 
various real tissue compositions were calculated by using the result- 
ing fitting parameters. SHIELD-HIT was used to simulate the WEPL 
for the same real tissues.The initial energy of the ion beam was 184 
MeWu. In order to double-check the results, a SRIM2003 calculation 
was carried out. For this WEPL calculation, only the stopping pow- 
er of carbon ions at various energies (50-250 MeWu) in the single 
tissue elements relative to water was calculated. Bragg's rule was 
then used to calculate the stopping power ratio for the whole tis- 
sue composition, numbers HU of substitutes and various real tissue 
compositions were calculated by using the resulting fitting param- 
eters. SHIELD-HIT was used to simulate the WEPL for the same real 
tissues. The initial energy of the ion beam was 184 MeWu. In order 
to double-check the results, a SRIM2003 calculation was carried out. 
For this WEPL calculation, only the stopping power of carbon ions at 
various energies (50-250 MeWu) in the single tissue elements rela- 
tive to water was calculated. Bragg's rule was then used to calculate 
the stopping power ratio for the whole tissue composition. 
Results: Measured and stoichiometric calculated CT numbers of the 
substitutes were compared to evaluate the fitting procedure and 
showed a maximum deviation of 28 HU. The maximum variation of 
the WEPL calculated with SRIM2003 for different energies amounts 
to 1%. The highest discrepancy between the SRIM2003 calculation 
and the SHIELD-HIT simulation is less than 1%. Apart from the lung 
tissue, the biggest difference in percent between the calculated 
WEPL of a tissue and the WEPL suggested by its stoichiometric CT 
number and the empirical HLUT amounts to 2.5%. 
Conclusions: With the accurate data of the SHIELD-HIT simula- 
tion and the SRIM2003 calculation, the stoichiometric calibration 
yields a usefull tool to compare and verify the empirical HLUT. While 
SRIM2003 calculations indicate very constant stopping power ratios 
in a wide range of ion beam energy, these ratios have only been 
compared with an SHIELD-HIT simulation using an initial energy of 
184 MeV/u. Additional simulations or measurements with lower en- 
ergy are needed for further comparison with the SRIM2003 results. 
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RADIOTHERAPY- INDUCED CHANGES ON ANGIOGENESIS AND 
LEUCOCYTE INFILTRATION IN RECTAL CANCER. 
G. La mmering ~, C. Baeten 2, K. Casterma ns 3, R Hillen 2, B. Wouters s, H. 
Hillen3,A. Griffioen6,C. Baeten 7 
1 - ACADEMICAL HOSPITAL MAASTRICHT, Radiation Oncology (Maastro Clinic), 
Maastricht, Netherlands, 
2 - ACADEMICAL HOSPITAL MAASTRICHT, Pathology, Maastricht, Netherlands, 
3 - ACADEMICAL HOSPITAL MAASTRICHT, Internal Medicine, Maastricht, Neth- 
erlands, 
4 - ACADEMICAL HOSPITAL M~STRICHT, Pathology, Maastricht, Netherland, 
5 - UNIVERSITY MAASTRICHT, Maastro Lab, Maastricht, Netherlands, 
6 - ACADEMICAL HOSPITAL MAASTRICHT, Pathology (Angiogenesis Lab), Maas- 
tricht, Netherlands, 
7- ACADEMICAL HOSPITAL MAASTRICHT, Surgery, Maastricht, Netherlands 

Purpose/Objectif: We and others have shown that angiogenesis 
and leukocyte infiltration are important prognostic factors in rectal 
cancer. However, little is known about its possible changes in re- 
sponse to radiotherapy, which is frequently given to rectal tumors 
as a neoadjuvant treatment. We therefore investigated the biologi- 
cal effects of radiotherapy on these parameters using fresh frozen 
biopsies from tumor and normal mucosa tissue before and after 
radiotherapy. 
Materials/Methods: Biopsies were taken from a total of 34 patients 

prior to and after either a short course or long course of radiotherapy 
combined with chemotherapy. The following parameters were ana- 
lyzed by either immunohistochemistry, flow cytometry or qRT-PCR: 
Microvessel density, leukocyte infiltration, proliferating epithelial 
and tumor cells, proliferating endothelial cells, adhesion molecule 
expression on endothelial cells and the angiogenic mRNA profile. 
Results: The tumor biopsies taken after radiotherapy treatment 
demonstrated a significant decrease in microvessel density, the 
number of proliferating tumor cells and proliferating endothelial 
cells (p<0.001). In contrast, the leukocyte infiltration, the levels of 
bFGF in carcinoma tissue and the adhesion molecule expression on 
endothelial cells in normal as well as carcinoma tissue significantly 
increased (p<0.05). 
Conclusions: Our data show that together with an overall decrease 
in tumor cell and endothelial cell proliferation, radiotherapy results 
in an increase in the expression of adhesion molecules that stimu- 
late leukocyte infiltration. This suggests the possibility that in ad- 
dition to its direct cytotoxic effect, radiation may also stimulate an 
immunological tumor response which could contribute to the docu- 
mented improvement in local tumor control and distal failure rate of 
rectal cancers. 
Posters IMRT 
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2D DOSIMETRY WITH GAFCHROMIC EBT: IMRT PLANNING VERIFI- 
CATION 
L. Menegottil,A. Delana~,A. Martignano~,V. Vanoni2,S. MazzucchP 
I - HOSPITAL S. CHIARA~ Health Physics, Trento, Italy, 
2 - HOSPITAL S. CHIARA, Radiotherapy, Trento, Italy, 
3 - INDAM, dept, Trento, Italy 

Purpose/Objectif: Intensity modulated radiation therapy in exter- 
nal beam radiation therapy is one of the latest conformal therapy 
techniques used in tumour treatments. IMRT employs non-uniform, 
individual optimised, beam intensity in order to delivery high con- 
formal radiations to the target while minimising doses to normal 
tissue and critical organs. Individual patient plan QA for IMRT is usu- 
ally performed with films dosimetry to provide spatial information. 
Radiographic film often doesn't give a good result in absolute dose 
verification, especially for the high response at low energy and scat- 
ter radiation. A good alternative are the gafchromic films that have 
an independent energy response; for a right use of these films in 
2D-dosimetry verification is, however, necessary a correction for the 
inhomogeneity introduced by the scanner. 
Materials/Methods: To delivery IMRT we use a Elekta LINAC with 
energy 6 MV and 10 MV in steep and shoot technique. The planning 
is perform with TPS Precise plan (Elekta). To verify the planning in 
trasverse and coronal plane we use EBT gafchromic film scanned 
with an Epson scanner 1680 pro, in the only red channel (bit depth 
16bit/channel), due to the optical property of the film. This method 
has the disadvantage to increase the film's inhomogeneity response 
in the direction perpendicular to the scanning direction. Moreover, 
this inhomogeneity response increases with the film darkening (i.e. 
dose). The dependency on film darkening was determined through 
the irradiation of 5 gafchromic films with a 35X35 cm 2 field of 6 MV 
photon beam with different dose level, starting from 1 Gy to 7 Gy. 
Because of the different response, from the central to the outer re- 
gion of the scan, of the scanned film and the dependency on dose, 
we have conclude that dosimetry with gafchromic film can be done 
in two ways: by using only the central part of the scanner (about 
10x20 cm from the centre) or by correcting the inhomogeneity in- 
troduced from the scanner. We chose the second solution: we no- 
ticed that the complementary representation of the scanned film 
(i.e. the "negative images"), shows horizontal profile with a minimal 
inhomogeneity dependency from film darkening (dose). So we are 
able to correct the scanner artefact, with a the method independent 
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of the film's darkening. 
Results: The correction matrix of the data can be obtained by divid- 
ed pixel by pixel the original negative image with the pre-acquired 
background negative image (correction matrix is calculated through 
an average of multiple scans of a not-irradiated film (background 
film), in order to reduce the CCD electronic noise, than spatial fil- 
tering was used to minimize artefacts related to the manipulation 
of the gafchromic film) and then multiple the image data with the 
average pixel in a select central ROI of the background images. We 
have applied this procedure in QA of IMRT exposure and results are 
very excellent. In this way is possible to use the gafchromic in 2D- 
dosimetry verification. An estimate of the relative error introduced 
by this procedure, shows that it is of the order of 10 -3 and can be 
neglected if compared with the other errors, like 3% of the repro- 
ducibility of the gafchromic film estimated from our centre. 
Conclusions: The analysis performed on 20 patients, treated in head 
and neck region with IMRT, demonstrates that our method, to cor- 
rect the gafchromic film, is necessary to prevent errors in dosimetric 
plan evaluation. 
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3D PORTAL IMAGE-BASED DOSE RECONSTRUCTION IN A PHAN- 
TOM GEOMETRY FOR RAPID IMRT PLAN VALIDATION 
W. Ansbached 
I - BC CANCER AGENCY, VANCOUVER ISLAND CENTRE, Medical Physics, Victoria, 
BC, Canada 

Purpose/Objectif: IMRT plan verification can be a very time-con- 
suming task. Presented here is a new method for rapid evaluation 
of IMRT plans by acquisition of portal images, and subsequent re- 
construction of the dose delivered to a virtual 3D phantom. This 
technique can replace a number of less complete but more labour- 
intensive measurements such as point doses, 2D composite films, 
and fluence comparisons on individual fields. 
Materials/Methods: A reference dose calculation is first created by 
transferring a clinical IMRT plan to a cylindrical phantom, retaining 
the treatment gantry angles. The isocentre of the fields is placed on 
or near the phantom axis. This geometry preserves the relative loca- 
tions of high and low dose regions and has the required symmetry 
for a simple dose reconstruction. For each field, an Electronic Portal 
Image (EPI) is acquired in an integrating mode, which represents the 
dose through the mid-plane of a virtual phantom. The image is con- 
volved with an experimentally-derived kernel to replicate the effect 
of the cylindrical phantom surrounding the dose plane. A dose cali- 
bration factor is obtained from a portal image of a reference field that 
delivers a known dose at the isocentre of the phantom. Off-axis c~or - 
rection is achieved through division by a flood-field image to ensure 
uniform pixel response, and multiplication by a corresponding dose 
flood field that has been calculated at the midplane of the phantom. 
The 3D dose matrix is reconstructed by attenuation and divergence 
corrections, and summed to create a dose matrix (EPI-dose) on the 
same grid spacing as the reference calculation. Comparison of the 
two distributions is performed with a gradient-weighted 3D dose 
difference based on dose and position tolerances.The values for this 
work were 3 % of isocentre dose and 3 mm, respectively. 
Results: A retrospective three-way comparison (EPI-dose, conven- 
tional QA and calculation) was performed for 20 IMRT plans. EPI 
isocentre doses were in good agreement with ionization chamber 
point doses (mean difference 6 = -1.0 %, standard deviation o = 1.2 
%), and with calculated doses (6 = -0.8 %, o = 1 .S %). EPI-dose plane 
differences from calculated dose had significantly less variance than 
conventional film plane differences (6 = 1.1% and 2.1% respec- 
tively). 22 further cases have been evaluated using 3D EPI-dosim- 
etry alone. The mean weighted difference over high-dose volumes 
(doses above 80% of the isocentre value) was -0.3%, and standard 
deviations of the distributions ranged from 1.0 % to 2.0 %. Verifica- 

tion time per plan, from initial calculation, delivery, dose reconstruc- 
tion to evaluation, took on average less than 1 .S hours and was more 
than four times faster than conventional QA. 
Conclusions: A technique has been developed and validated that 
has resulted in a dramatic reduction in the time required for IMRT 
plan QA. Because of its inherent simplicity, the technique is opti- 
mally suited for detecting clinically-significant variances from a 
planned dose distribution, rather than for use in the validation of 
IMRT algorithms. 
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A ROBUST AND SIMPLE IMRT APPROACH REDUCING DOSETOTHE 
HEART IN LEFT SIDED BREAST CANCER 
M. EI-Haddad 1, R. Grau 2, B. Dobler 3, H-J. Wertz 3, U. Tiefenbacher 3, V. 
Steil 3,y. Abo Madyan 1, F. Wenz 3, F.R.H. Lohr 3 
I - KASR EL-EINY HOSPITAL, CAIRO UNIVERSITY~ Dept. of Oncology, Cairo, Egypt 
2 - MANNHEIM MEDICAL CENTER, UNIVERSITY OF HEIDELBERG,, Radiation Oncol- 
ogy, Mannheim Medical Center, Mannheim, Germany, 
3 - MANNHEIM MEDICAL CENTER, UNIVERSITY OF HEIDELBERG, Radiation Oncology, 
Mannheim Medical Center, Mannheim, Germany 

Purpose/Objectif: Although 3D-treatment-planning reduced cardi- 
ac dose in postoperative breast radiotherapy, overall cardiac toxicity 
increased due to the more widespread use of anthracyclines in the 
adjuvant treatment. Modelling of toxicity based on data from pa- 
tient series treated for breast cancer and for Hodgkin's disease sug- 
gests that reduction of the maximal dose to the left heart might be 
particularly beneficial.We compared treatment plans created with 
an aperture based IMRT-approach (an approach that offers some ad- 
vantages over fully inverse treatment planning) to three-dimension- 
ally planned tangent fields with regard to physical and biological 
optimisation of the dose distribution, its robustness to positioning 
errors and its treatment time requirements. 
Materials/Methods: CT- and structure data of 14 patients that had 
been treated postoperatively with external beam irradiation for 
early breast cancer at our department formed the basis of our plan 
comparison study. For each patient data set, a conventional 3D 
treatment plan and an IMRT plan were created on ELEKTA Precise- 
Plan. Dose Volume Histograms (DVH) were evaluated with regard 
to target coverage, dose homogeneity, and dose to organs at risk 
(heart, lung, contralateral breast). Normal tissue complication prob- 
ability (NTCP) for cardiac mortality as the endpoint was calculated 
for both approaches based on a relative seriality model. For a repre- 
sentative patient, the influence of positioning errors on the DVH was 
simulated by moving the isocenter in various directions. 
Results: IMRT reduced the maximum dose to the left ventricle from 
a mean of 49 Gy to a mean of 34 Gy. Heart volume that was exposed 
to <30 Gy was reduced from a mean of 45 ccm 3 to a mean of 5.8 
ccm 3. Mean dose to the heart was increased by an average of 15 
%. The change in DVH characteristics translated into a projected re- 
duction of the probability for therapy associated long term cardiac 
death from 6 % (conventional 3D) to 2.5 % (IMRT) with the relative 
seriality model. On average, mean dose to the contralateral (right) 
breast was increased from 1.15 Gy to 5.4 Gy.Coverage of the ventral 
portion of the breast was robust to positioning errors, coverage of 
the posterior portion was not as a consequence of steep dose gra- 
dients towards the lung/heart.Monitor units, segment numbers and 
treatment time (<15 min) were within acceptable limits 
Conclusions: Aperture based IMRT for left sided breast cancer sig- 
nificantly reduces maximum dose to the left ventricle. This reduction 
may translate into reduced cardiac mortality based on an appropri- 
ate NTCP model. The clinical significance of increased exposure to 
the right breast is as of now unclear but may be less relevant than 
cardiac toxicity. As for any conformal technique, patient positioning 
has to be improved in the direction of the steep gradients (e.g. at 
the thoracic wall) 



- $365 - 
Posters 

iiiiiiiiiiiiiiiiiiiii !iiiii!iiiiiiiiiiiiiiiiiiiiiiiii!iiiiii!iiii iiiiiii 
- , - i  . . . . . .  . . . . .  i . . . . . .  ! . . . . .  i . . . . . .  . . . . .  . . . . . .  ! . . . . .  i . . . . . .  i . . . .  i . . . . . .  i 

Total Do~e (c Gy) 

. . . . .  f . . . . . .  I- . . . . . . .  I . . . . . . .  4 . . . . . . . . . . . . . . . . . . . . . .  

I 

i 
I I 

500 1 ooo 0 1500 ,~00  ,2.600 ,30C,0 ~O0  4000 4600 5C,00 
Total Dose (cGy) 

900 poster 

ACCURACY OF PATIENT DOSE CALCULATIONS FOR IMRT TREAT- 
MENT OF LUNG CANCER 
B. Vanderstraeten ~, N. Reynaert ~, L. Paelinck 2, I. Madani 2, W. De 
Gersem 2, C. De Wagter 2, W. De Neve 2, H. Thierens ~ 
1 - GHENT UNIVERSITY,  Department of Medical Physics, Ghent, Belgium, 
2 - GHENT UNIVERSITY H O S P I T A b  Department of Radiotherapy, Ghent, Bel- 
gium 

Purpose/Objectif: The accuracy of dose computation within the 
lungs depends strongly on the performance of the calculation algo- 
rithm in regions of electronic disequilibrium. There is a lack of data 
comparing highly developed analytical dose calculation algorithms 
to Monte Carlo (MC) computations in a clinical setting. 
Materials/Methods: We compared full MC calculations (performed 
by our MC Dose Engine MCDE) with two different commercial con- 
volution/superposition (CS) implementations (Pinnacle-CS and 
Helax-TMS's collapsed cone model Helax-CC) and one pencil beam 
algorithm (Helax-TMS's pencil beam model Helax-PB) for 10 IMRT 

lung cancer patients.Treatment plans were created for 6 and 18 MV 
photon beam qualities. The following set of clinically relevant dose- 
volume values was reported: Dm~ n, Ds0 and Dma x for the GTV and PTV, 
V20 and V30 of the lungs and the mean lung dose; D33 and Dmaxdeliv- 
ered to the heart and the expanded oesophagus; and Dma x for the 
expanded spinal cord. 
Results: Statistical analysis was performed. Pinnacle-CS showed 
an excellent agreement with MCDE within the target structures, 
whereas the best correspondence for the OARs was found between 
Helax-CC and MCDE. Results from Helax-PB were unsatisfying both 
for targets and OARs. Additionally, individual patient results were 
analyzed. Within the target structures deviations >5% were found in 
1 patient for the comparison of MCDE and Helax-CC, while all differ- 
ences between MCDE and Pinnacle-CS were <=5%. Both for Pinna- 
cle-CS and Helax-CC, deviations from MCDE >5% were found within 
the OARs: within the lungs for two (6 MV) and six (18 MV) patients 
for Pinnacle-CS, and within other OARs for two patients for Helax- 
CC (for heart-Dma X and expanded oesophagus-D~3) but only for 6 MV. 
The figure shows the DVHs of the PTV and of the lungs of patient no. 
4 for 6 MV. For this patient all 4 algorithms were used to recompute 
the dose after replacing all CT voxels within the patient's skin con- 

o tour by water. As a result all differences >5 Yo between MCDE and the 
other dose calculation algorithms disappeared. Thus, the observed 
deviations mainly arose from differences in particle transport mod- 
elling within the lungs. 
Conclusions: in conclusion, not one pair of the dose calculation al- 
gorithms we investigated could provide results that were consistent 
within 5% for all 10 patients for the set of clinically relevant dose- 
volume indices studied. Full MC provides a great benchmarking tool 
for evaluating the performance of other algorithms for patient dose 
computations. 
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ALANINE DOSIMETRY IN DOSE VERIFICATION FOR IMRT 
B. Schaeken ~, B. De Ost ~, D. Van Gestel ~, P. Meijnders ~, I. Jacobs ~, 
C. Goor ~, S. Vanderkam ~, A. Coelmont ~, D. Van den Weyngaert ~, B. 
Schaeken 2 
I - ZNA-MIDDELHEIM, Department of Radiotherapy, Antwerpen, Belgium, 
2 - Xios HOGESCHOOL LIMBURG, Nuclear Technological center NuTeC, Has- 
selt, Belgium 

Because of its dynamic character, the use of small leaflets and the 
high dose gradients which are inherent to IMRT, verification of the 
integral delivered dose is challenging. 
Dose determination with Alanine/EPR is done in a simple way: no 
correction factors are needed (no angular dependent response and 
essentially independent of energy). Dose to water is obtained by 
measuring the peak-to-peak height of the central line of the powder 
absorption spectrum. Our alanine pellets with diameter of 4.9 mm 
and 4 mm length provide the accuracy required for medical dosim- 
etry if irradiated at a dose of at least 6 Gy. In this contribution we 
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report dose measurements compared to dose calculations using the 
"copy to phantom" methodology. This method allows experimen- 
tal verification of delivered dose at all locations of clinical interest. 
Measurements were done in an antropomorphic phantom loaded 
with alanine pellets and irradiated in just the same way as the pa- 
tient would be treated. As a result the integral dose is verified as it is 
delivered by the whole process (dose optimisation, positioning and 
dose delivering). 
Results of dose measurements will be presented for IMRTtreatments 
of the prostate, brain tumours and head&neck tumours. Preliminary 
evaluation of the data indicates that discrepancies between meas- 
ured and calculated dose seems to increase with the number of seg- 
ments (IMRT complexity). Measured dose can be critically depend- 
ent on positional accuracy of the patient (2 mm level). 
In conclusion, the absorbed dose to water measurements made with 
the alanine/EPR system offered us the opportunity to evaluate in a 
simple way highly complicated IMRT treatments. The switch from 
conventional treatments to IMRT could be done with confidence in 
a short time. Positional accuracy of the patient explains most of the 
observed discrepancies between measured and calculated dose. 
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ANALYSIS OF THE EFFECT OF PATIENT POSITIONING IN HEAD & 
NECK IMRT FOR LARYNGEAL CARCINOMA 
J. Bogers~,J. Ubbels~,l. Hoveijn~, J. Langendijk ~ 
1 - UNIVERSITY MEDICAL CENTER GRONINGENr Radiation-Ontology, Groningen, 
Netherlands 

Purpose/Objectif: In general, radiotherapy of laryngeal carcinoma 
using 3D-CRT is typically performed using lateral opposed beams 
for coverage of the cranial parts of the PTV's.Thus, shielding the oral 
cavity and posterior fossa is easy but both parotid glands receive a 
high dose. When using IMRT for the preservation of salivary gland 
function, often a 7-9 co-planar beam arrangement is used. This re- 
sults in an increased integral dose deposition in the oral cavity and 
posterior fossa when compared to 3D-CRT. 
The classical treatment position for laryngeal carcinoma is supine 
with (hyper-) extension of the neck with caudal positioning of the 
shoulders to allow for the lateral portals to cover the entire larynx. 
The optimal treatment position for IMRT for laryngeal carcinoma is 
ill defined and in most cases identical with that used in 3D-CRT. 
The purpose of this study was to investigate whether an optimal 
treatment position for IMRT in laryngeal carcinoma could be de- 
fined. 
Materials/Methods: In patients with laryngeal carcinoma referred 
for radiotherapy, CT-scans were obtained in neutral, extended'and 
hyperextended treatment positions and IMRT-plans using a co-pla- 
nar 7-beam setup were generated. Both parotid glands, the oral 
cavity and posterior fossa were considered OAR's and given dose- 
volume constraints in the optimization process. The final IMRT plans 
were compared for PTV coverage and dose outside the PTV. 
Results: The neutral position resulted in a markedly higher maximal 
and mean dose in the oral cavity when compared to the extended 
and hyperextended treatment positions. However (hyper) extension 
leads to a higher maximum dose to the posterior fossa (Table 1 ) 

Neutral Extended Hyperextended 

L Parotid 22 {60) 22 (59) 20 (60) 

R Parotid 23 (67) 23 (60) 21 (56) 

Oral Cavity 25 (73) 20 (63) 20 (56) 

Posterior 4 (27) 7 (42) 7 (38) 
Fossa 

Table 1. Mean and (Maximum) dose in Gy for the different OAR's 
with the corresponding treatment positions. 
Conclusions: The IMRT optimization process cannot fully compen- 
sate for differences in treatment position. (Hyper-) Extension seems 
to remain the preferred treatment position for laryngeal carcinoma 
because it allows for better sparing of the oral cavity. 
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APERTURE-BASED IMRT FOR RESECTED ENDOMETRIAL CANCER : 
CLINICAL RESULTS WITH TREATMENT DELIVERY IMPROVEMENT 
M. Bouchard ~, S. Nadeau ~ , I. Germain 1, P-E. Raymond ~, F. Beaulieu 1, L. 
Beaulieul,R. Roy2, F. HareP, L Gingras 1 
I - CHUQ HOTEL-DIEU DE QUEBEC, Radiation Ontology, Quebec city, Can- 
ada, 
2 - LAVAL UNIVERSITY, Physics, Physics Engineering and Optics, Quebec city, 
Canada, 
3 - LAVAL UNIVERSITY, Research Center of HoteI-Dieu de Quebec, Quebec 
city, Canada 

Purpose/Objectif: To describe our clinical experience with aper- 
ture-based IMRT for post-operative pelvic irradiation of endometrial 
cancer. 
Materials/Methods: Between January and July 2005, 15 patients re- 
ceived 45 Gy to the pelvis after resection of endometrial malignan- 
cies using an aperture-based IMRT technique. All patients received 
vaginal HDR brachytherapy to a minimum of 4Gy X 3 @ 5 mm. 
None had chemotherapy. Target volume (upper vagina, parame- 
trial tissues, regional lymph nodes) and Organs At Risk (OAR) were 
delineated. Our aperture-based IMRT class solution was generated 
with the assistance of an in-house optimization tool named Ballista 
coupled to Pinnacle 3 . It consisted of 7 coplanar and 2 noncoplanar 
incidences of 23 MV beams. For each patient treatment, Ballista 
plans were chosen after comparison to 3 other plans: conventional 
4-field, enlarged 4-field (aperture shaped to Planning Target Volume 
- PTV) and beamlet-based IMRT plans. Acute and late toxicities were 
prospectively recorded using the RTOG toxicity scales. The toxicity 
results were compared to retrospective data from 30 patients with 
similar disease and treatment except for the use of a conventional 
4-field technique. 
Results: Median follow-up for patients treated with Ballista was 7,6 
months. Groups were comparable except for mean body mass index 
(25.6 vs 30.2, p = 0.01, Ballista vs control) and timing of brachythera- 
py. Ballista plans showed significant advantages for target coverage 
(only 77.5+1.9% (mean + SEM) of PTV would have been treated with 
conventional 4-field, p<0.001) and OAR sparing. Genitourinary tox- 
icity was the same in both groups. Although there was more grade 
2 acute gastrointestinal (GI) toxicity with Ballista (85.7 vs 53.3%, 
p=O.04), this difference disappeared 2 weeks after the end of treat- 
ments. Put aside that data were recorded differently for each group 
(prospectively vs retrospectively), this difference in per-treatment 
GI toxicity could result from larger bowel volume irradiated to low 
doses, higher peak dose and/or time effects related to early brachy- 
therapy. This aperture-based technique offers treatment delivery 
advantages of reduced treatment time and scattered irradiation as 
well as easier quality assurance, with 55% less Monitor Units (MU) 
and 75% less segments compared to beamlet-based IMRT. 
Conclusions: Aperture-based IMRT allows better PTV coverage after 
hysterectomy for endometrial cancer. This technique provides inter- 
esting treatment delivery advantages. While dosimetry showed bet- 
ter organ sparing, higher per-treatment GI toxicity was noticed. Ac- 
tual equivalent late toxicity results remain interesting with the aim 
of therapeutic ratio optimization, but longer follow-up and a larger 
randomized trial are essential. 



- $367 - 

Posters 

904 poster 

CLINICAL RESULTS OF PAROTID-SPARING INTENSITY MODULATED 
RADIATION THERAPY (IMRT) FOR NASOPHARYNGEAL CANCER 
(NPC) 
Y. Nishimura ~, K. Nakamatsu~, T. Shibata ~, S. Kanamori ~, R. Koike ~, K. 
Hiroi~,M. Okubo~, M. Okumura ~ 
1 - KINKI UNIVERSITY, Dept. of Radiation Ontology, Osaka-Sayama, Japan 

Purpose/Objectif: To analyze clinical results of IMRT for NPC fo- 
cusing on the local control rate, overall survival rate, and degree of 
xerostomia. 
Materials/Method: Between 2000 and 2005, 22 consecutive patients 
with NPC were treated at our institution. Excluding two patients 
with stage IVc disease, 20 patients treated by IMRT were included. 
The disease was stage,Tin 3 patients, stage II in 4, stage III in 2, stage 
IVa in 8, and stage IVb in 3. T-factor was T1 in 4 patients, T2 in 6, T3 in 
2, andT4 in 8. N-factor was NO in 8 patients, N1 in S, N2 in 4, and N3 
in 3. Nineteen patients were treated with whole-neck radiotherapy 
to 46-50 Gy / 23-25 ft. by IMRT, followed by boost IMRT to the high 
risk clinical target volume to a total dose of 60-70 Gy / 28-35 ft. (me- 
dian 68 Gy).The remaining one patient was treated with whole-neck 
radiotherapy to 44 Gy / 22 ft. by conventional method, followed by 
IMRTto total dose of 70G / 35ft. Concurrent chemotherapy (cisplatin 
80 mg/m2xl-3 courses) was given for 17 patients, in addition, one 
or two courses of adjuvant chemotherapy (cisplatin 70mg/m 2, S-FU 
700mg/m 2 x 4 days) were given for 11 patients. 
Results: For the 20 patients, median follow-up time was 30 months 
(6 to 60 month). The 2 year Ioco-regional control rate and overall 
survival rate were 83% and 93%, respectively. According to T fac- 
tors, these values were 60% and 86% forT4 tumors, and 100% and 
100% for T1-3 tumors. PTV delineation for the involved nodes was 
insufficient for 2 patients, resulted in one recurrence in the posterior 
neck lymph node and one recurrence near the parotid gland. The 
mean dose to the contralateral and ipsilateral parotid glands for 19 
patients treated by IMRT alone was 23.0 Gy and 31.4 Gy, respectively. 
Among the 19 patients, xerostomia scores were G0;1, G1;6, G2;10, 
and G3;2 at 3-4 months, and G0;4, G1;6, and G2;5 at 1-2 years. 
Conclusions: Excellent survival rate and local control rate were ob- 
tained by IMRT for NPC with T1-3 tumors, although the local con- 
trol rate and overall survival rate forT4 tumors were standard. IMRT 
could reduce the radiation dose to the parotid glands, which result- 
ed in the low incidence of xerostomia. 
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COMPARISON OF GAFCHROMIC EBT AND BANG (R) GEL FORTHE 
VERIFICATION OF IMRT AND INTESITY MODULATED ARC THERAPY 
(AMOA) 
M. Todorovid, M. Fischer 1, R. Pellegrini 2, M. Agosti 3, M. Maryanski 4, R. 
Schmidt ~ 
I - UNIVERSITY MEDICAL CENTER HAMBURG-EPPENDORF, dept, Hamburg, Ger- 
many, 
2 - 3D bNE MEDICAL SYSTEMS, dept, Milano, Italy, 
3 - MULTIMEDICA S.~L., dept, Genova, Italy, 
4 - MGS RESEARCH INC, dept, Madison, CT, USA 

Purpose/Objectif: The capability of commercial BANG ® gel (MGS 
Research, Inc., Madison, CT, USA) for external beam dose verification 
like IMRT and AMOA is investigated in this paper. Compared to films, 
BANG gel provides true 3D dose distributions in a tissue-equivalent 
medium. New techniques like IMRT and especially AMOA require 
a high accuracy of dose calculation and delivery. To verify the ac- 
curacy of delivery we compared the results of the BANG gel meas- 
urements read out with commercial OCTOPUS" laser CT scanner 
(MGS Research, Inc., Madison, CT, USA) to those obtained using the 
established GafChromic EBT films (two-dimensional). The dose dis- 

tributions were provided by the treatment planning system ERGO 
(3DLine Medical Systems, Milano). 
Materials/Methods: IMRT and AMOA treatment planing for a typical 
head and neck case was performed. The verification measurements 
were done using a IJMLC manufactured by 3DLine in combination 
with a Siemens Primus. The BANG gel was placed in a cubic phan- 
tom with the same dimensions like our multi-purpose Phantom 
(EasyCube, Euromechanics) used for the film measurements. The 
read out of the BANG gel was done using the OCTOPUS scanner.The 
Scanner is designed for imaging 3D distributions of optical attenua- 
tion coefficient distributions in BANG gel for use in 3D dose distribu- 
tion measurements. After irradiation the GafChromic EBT films were 
scanned using a flat-bed scanner (MicroTek) and compared with the 
data provided by the BANG gel using self written MatLab routines. A 
voxel-by-voxel comparison of measured (BANG gel) and calculated 
(ERGO) dose distribution was done using MatLab. 
Results: The use of polymer gel for verification of IMRT and intensity 
modulated arc therapy was validated. The results for both treatment 
types will be presented. As the GafChromic EBT is the established 
method for IMRT verification in our department, we first compared 
the 2D dose distributions derived from the GafChromic EBT with the 
BANG gel measurements. In the second step, we compared the cal- 
culated dose distributions (IMRT and AMOA) with the true 3D data 
derived from the BANG gel. The gel measured dose distributions will 
be presented in comparison with the calculated plans. 
Conclusions: We found BANG gel dosimetry to be suitable for IMRT 
and AMOA. The results obtained with BANG gel dosimetry (with- 
out the use of MRI) compare favorably to the measurements from 
GafChromic films. The combination of Bang Gel and the OCTOPUS 
laser-based CT scanner is a very promising approach to the verifica- 
tion of true 3D dose distributions. 
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COMPARISON OF THREE DIFFERENT MEDIASTINAL RADIOTHE- 
RAPY TECHNIQUES IN FEMALE PATIENTS: OPPOSED AP-PA VS. 3-D 
4-FIELD AND 7-FIELD IMRT 
C. Nieder 1, S. Schill ~, R Kneschaurek 1, M. Moils ~ 
I - KL. RECHTS DER ISAR, TECHN. UNIV., Radiation Oncology, MA ¼nchen, Ger- 
many 

Purpose/Objectif: To study different radiotherapy techniques for fe- 
male patients with mediastinal target volumes. Especially in highly 
curable diseases such as lymphoma, female long-term survivors 
might develop late cardiac damage and radiation-induced breast 
cancer. 
Materials/Methods: Planning CT scans in standard supine position 
were obtained in 8 cases. We contoured the clinical target volume 
(bilateral paraclavicular and upper mediastinal lymph nodes, me- 
dian size 658 ccm), lungs, esophagus, spinal cord, heart, left ventri- 
cle, left coronary artery and breasts. In addition, expanded target 
volumes also including a. the lower mediastinum (median size 929 
ccm) and b. the lower mediastinum and both hilar regions (median 
size 1047 ccm) were examined. We compared standard 6 MV ap-pa 
opposed fields to a coplanar 3D conformal 4-field technique and a 
7-field step-and-shoot IMRTtechnique and evaluated DVH's for each 
structure. The gantry angles remained unchanged for all 8 cases, i.e. 
no individual optimization was attempted.The planning system was 
BrainSCAN 5.21 (BrainLAB, Heimstetten, Germany). 
Results: Target volume coverage did not improve significantly with 
4-field or IMRT techniques. However, IMRT resulted in better dose 
reduction to the heart, left ventricle and coronary artery than any 
other technique without an increased risk of lung or esophageal 
toxicity. For a planned total radiation dose of 30 Gy, the portion 
of the heart receiving more than 20 Gy was 60-90% (median 78%) 
with ap-pa fields, 26-61% (median 38%) with the 4-field technique 
and 26-42% (median 34%) with IMRT (p<0.05). Better heart sparing 
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was achieved when looking at the median dose and all dose levels 
down to the 15% isodose. The heart volume receiving 10% or less 
of the prescribed dose was similar for all techniques. The median 
breast volume was 335 ccm (175-672 ccm). The maximum dose to 
the breasts was 0.1-2.22 Gy (median 1.9 Gy) per fraction for ap-pa, 
1.04-1.22 Gy (median 1.18 Gy) per fraction for the 4-field technique 
and 0.5-0.76 Gy (median 0.56 Gy) per fraction for IMRT (p<0.05). The 
breast volume receiving 4 Gy or less was higher with IMRT than the 
other techniques. 
Conclusions: Advanced planning and delivery techniques might re- 
sult in reduced complication risks and therefore a better therapeutic 
ratio. Such strategies can be pursued to counteract current trends 
of omitting involved-field radiotherapy in multimodal treatment of 
lymphoma patients. The best technique for a given patient depends 
on breast size and the individual risk estimates for breast cancer and 
cardiac morbidity, respectively. 
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DEFiNiNG AGREEMENT CRITERIA BETWEEN EXPECTED AND 
MEASURED FIELD FLUENCES IN IMRT OF HEAD AND NECK CAN- 
CER 
E. De Martin ~, C. Fiorino ~, B. Longobardi ~, S. Broggi ;, S. Clemente ~, D. 
Esposito ~ , L. Perna 1, A. Pierelli 1, R. Calandrino ~ 
1 - S. RAFFAELE INSTITUTE, Department of Medical Physics, Milano, Italy 

Purpose/Objectif: A 5-fields IMRT technique with a 10 intensity 
level step-and-shoot Varian modality is routinely performed at HSR 
to treat patients affected by head-and-neck (HN) cancer since Sep- 
tember 2004. Aim of this study was to analyse our pre-treatment QA 
data in order to establish uniquely defined operator independent 
agreement criteria between planned and delivered dose distribu- 
tion for clinical QA practice. 
Materials/Methods: Pre-irradiation QA dosimetry using films in com- 
bination with ionisation chambers is routinely evaluated for each 
patient by comparing planned and irradiated dose distributions in 
terms of absolute point dose measurements, planar dose verification 
and gamma function analysis (Wellhofer-Scanditronix OmniPro 1.2 
Software). In a previous study a statistical investigation of gamma dis- 
tribution histograms led to the decision of performing this pre-treat- 
Tent verification on each field separately and using 4%/3mm values 
as acceptance criteria, in current investigation, gamma histograms, 
calculated on dose levels higher than 10% of the prescription dose, 
were further analysed by considering mean values, gamma values 
corresponding to D = Mean + 1.5 SD (named as gammaD), the % of 
points with gamma<l, <1.5 and <2. When considering the patient 
population, the average values of all these parameters and their con- 
fidence limits (mean value + or - 1.5 SD) were calculated. The results 
here presented refer to 48 HN patients treated on two different Varian 
machines in the period Sept 04 - Apr 06. 
Results: Better results were found for treatments performed with 
our newly installed Linac (average gammaD: 0.78 vs 0.97 for the old 
one), due to a more accurate dosimetric configuration, using diodes 
for dose profiles/pencil beam modelling). Globally, the confidence 
limits for the % of points with gamma<l,  <1.5 and <2 resulted to 
be 87%, 95% and 2% respectively while the average values of these 
parameters were 91%, 97% and 1% respectively. Our analyses also 
highlights a statistical symmetry between complementary fields, 
suggesting that the dosimetric evaluation of just one of them might 
be sufficient. 
Conclusions: Statistical analyses of gamma evaluation of QA pre- 
treatment dosimetry are useful to properly define confidence limits 
of the agreement between expected and measured fluences based 
on our own experience. 
Our results confirm that the dosimetry configuration of the beam 
may significantly affect the agreement between planned and meas- 
ured IMRT beam fluences. 
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DMLC USED TO COMPENSATE HIGH-Z MATERIALS IN RADIOTHE- 
RAPY 
M. Nielsen~,J. CarP,J. Nielsen ~ 
1 - AALBORG HOSPITAb Medical Physics Department, Aalborg, Denmark 

Introduction: An increasing number of patients referred for radio- 
therapy presents with implants made of high Z-values and high den- 
sities and considerable special variation density. This will produce 
problems in both CT scanning and radiotherapy dose planning, This 
study presents a new technique which makes use of dynamic multi 
leave collimator (DMLC) to compensate for the increased attenua- 
tion within implants. 
Materials/Methods: A primary fixed radiation field is used to cover 
an implant. An electronic portal image verifies the primary field. In- 
formation for determination of the fluence to compensate for the 
attenuation in the implant is extracted from the image. An iterative 
process for fluence projection through absorptions material will 
be presented. The total compensation fluence is imported to the 
treatment planning system (Varian Eclipse) and is run trough the 
planning systems Leaf Motion Calculator (LMC) to calculate a boost 
DMLC field. The DMLC field is delivered on top of a treatment field to 
compensate for under dosage behind the implant. 
Results: A number of different Hip prostheses had been tested. 
Compensation field had been added to the primary field. The result 
shows dose in homogeneity behind the implants less than 9 %. 
Conclusions: The method shows the possibility for compensation 
of under dosage behind implants. This provides the opportunity for 
making field arrangement which covers implants.The method is in- 
dependent of the limited range in CT value and treatment planning 
system. The whole process can be performed online, while the pa- 
tient is on the couch to avoid any deterioration of the compensation 
from patient setup error. 
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DOSIMETRIC COMPARISON OF ELECTRON ARC (EA) AND INTEN- 
SITY MODULATED RADIOTHERAPY (IMRT) FOR PNET OF CHEST 
WALL 
J. Valpapuram 1, R Sharma ~, S. Laskar 2, D. Deshpande 1 
I - TATA MEMORIAL HOSPITAL, Department of Medical Physics, Mumbai, 
India 
2 -TATA MEMORIAL HOSPITAL, Department of Radiation Ontology, Mumbai, 
India 

Purpose/Objectif: Inhomogenity of chest wall thickness, large 
curved PTV's, & proximity to critical structures makes treatment 
planning for chest wall tumors a complex process. A comparative 
dosimetric analysis of treatment plans generated using EA vs. IMRT 
was carried out. 
Materials/Methods: Five patients of PNET of the chest wall treated 
with EA were included in this study. Patients were immobilized using 
thermoplastic moulds followed by treatment planning CT scans us- 
ing the CT simulator (Somatom Emotion: Siemens). Target volumes 
and Organs at Risk (OAR) were drawn in accordance with ICRU 50. 
Both EA and IMRT plans were generated using the PLATO planning 
system (The Nucletron, Netherlands). For EA plans the aim was to 
cover the entire PTV with the 85% isodose line. For IMRT, 5-7 equally 
spaced coplanar isocentric beams were used. Constraints were set 
depending on the location of the tumor and OARs (Heart, Lung, & 
Spine). Dose Volume Histograms (DVH) were calculated for PTV and 
OARs and compared between EA & IMRT. For PTV the following pa- 
rameters were evaluated: V95, V107 i.e. percentage volume covering 
95% and 107% of the prescription isodose respectively. Dmax, Dmin 
& Dmean (Maximum, minimum, & mean dose). Drain & Dmax being 
the volume receiving 99% and 1% of the dose respectively. For OARs 
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the following parameters were evaluated; Dmax, Dmin, Dmean, V50, 
V30, i.e. Maximum, minimum and mean dose, percentage volume 
receiving 50% and 30% of the prescription isodose respectively. For 
normal tissue irradiation, low dose regions Vl0 and V30, volume re- 
ceiving 10% and 30% of the prescription isodose respectively were 
evaluated. 
Results: IMRT resulted in superior PTV coverage, Dmin was 
71%(+12%) for EA and 89%(+9%) for IMRT; Dmax was 118% (_+11%) 
for EA and 111%(_+10%) for IMRT. However there was not significant 
difference in V95%; 92%(_+5%) and 94.5(+4%) for EA and IMRT re- 
spectively. V107, which represents the hot spot within the PTV was 
more in EA compared to IMRT; 17%(+12%) and 9%(_+7%). For Ipsi- 
lateral lung (ILL), mean of Dmax, Dmin, Dmean, VS0, V30 for EA vs. 
IMRT were 48.54 vs. 47.8Gy, 0 vs. 0.45Gy, 17.19 vs. 13.8Gy, 14.59 vs. 
9.7%, & 25.49 vs. 17.7% respectively. For Contra lateral lung (CLL), 
Dmax, Dmean, VSO, V30 were 47.87 vs. 12.08Gy, 6.04 vs. 0.73Gy, 3.43 
vs. 0.3%, & 6.53 vs. 0.5% respectively. Plans with PTV extending close 
to the midline resulted in higher dose to CLL with EA while the dose 
to CLL was lesser with EA for latereally placed PTV. The cardiac dose 
profile followed a similar pattern. Dmax for spinal cord was 50.93 vs. 
30Gy for EA vs. IMRT respectively. Normal tissue irradiation V30, V10 
were 19.8 vs. 11.3, 40.8 vs. 32% for EA vs. IMRT respectively. 
Conclusions: iMRT resulted in comparable tumour volume cover- 
age & superior dose homogeneity compared to EA. Dose profiles for 
OARs and normal tissues were superior in IMRT compared to EA. 
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DYNAMIC INTENSITY-MODULATED NON-COPLANAR ARC RADIO- 
THERAPY (INCA) FOR HEAD AND NECK CANCER 
JB. Davis 1, IF. Ciernikl,J. Krayenbuehl ~ 
1 - ZURICH UNIVERSITY HOSPITAL, Radiation Oncology, Zurich, Switzerland 

Purpose/Objectif: Improvement has been done on the dose con- 
formity from 3D-conformal radiotherapy (3D-CRT) to intensity mod- 
ulated radiotherapy (IMRT). We hypothesized, that the dose distri- 
bution may be further improved if additional degrees of freedom 
could be implemented. Therefore, we evaluated the possibility of 
using dynamic arcs beams that are intensity modulated combined 
with a non-coplanar beam arrangement while maintaining the arc- 
like dose delivery. 
Materials/Methods: External beam radiotherapy (EBRT) was 
planned in ten patients with head and neck cancer using coplanar 
IMRT and non-coplanar arc techniques, termed intensity modulated 
non-coplanar arc EBRT (INCA). Planning target volumes (PTV) of 
first order covered the gross tumor volume and surrounding clini- 
cal target vo ume treated with 68-70 Gy, wh~rea~s PTV2 covered ~the 
elective lymph nodes with 54-55 Gy using a s~imul~n~Qu~ iflte~rnal 
boost. Treatment plan comparison between IMRT and INCA were 
carried out using dose-volume histogram and "equivalent uniform 
dose" (EUD). 
Results: INCA resulted in better dose coverage and homogeneity of 
the PTV1, PTV2, and reduced dose delivered to most of the organs 
at risk (OAR). For the parotid glands, a reduction of the mean dose of 
2.9 (+ 2.0) Gy was observed (p = 0.002), the mean dose to the larynx 
was reduced by 6.9 (+ 2.9) Gy (p = 0.003), the oral mucosa by 2.4 (+ 
1.1 ) Gy (p < 0.001), and the maximal dose to the spinal cord by 3.2 (+ 
1.7) Gy (p = 0.004).The mean dose to the brain was increased by 3.0 
(+ 1.4) Gy (p = 0.002) and the mean lung dose increased by 0.2 (_+ 0.4) 
Gy (p = 0.9). The EUD suggested better avoidance of the OAR, except 
for the lung, and better coverage and dose uniformity was achieved 
with iNCA compared to IMRT. 
Conclusions: Dynamic non-coplanar arc IMRT potentially improves 
the treatment of head and neck cancer. 
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EVALUATION OF COMMISSIONING DOSIMETRY IN HELICALTOMO- 
THERAPY 
Y.N. Kang~,JS. Jang2,C.S. Kye 3,C.B. Shim3,I.B. Choi~,C.H. Han 4 

- ST.MARY'S HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREAr Dept. of Radiation 
Oncology, Seoul, South Korea, 
2 - KANGNAM ST.MARY'S HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA, Cyber- 
Knife Center, Seoul, South Korea, 
3 -THE OUR LADY OF MERCY HOSPITAL, THE CATHOUC UNIVERSITY OF KOREA, Tomo- 
therapy Center, Incheon, South Korea, 
4 - THE OUR LADY OF MERCY HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA, Dept. 
of Hemato Oncology, Incheon, South Korea 

Purpose/Objectif: We installed the tomotherapy for the first time in, 
the Our Lady of Merey Hospital, the Catholic university of Korea. 
We performed the commissiong procedure about the energy flu- 
ence modeling. The energy fluence is modeled from static beam 
measurements and verified by helical delivery measurements early 
in the commissioning process. 
Materials/Methods: In static measurements, the spectrum along 
the central axis must be quantified first. Transverse dose profiles 
were recorded on the film. The longitudinal dose profiles had to be 
measured as well for accurate dose modeling. The film-measured 
longitudinal profile was compared to a longitudinal profile meas- 
ured by an ion chamber via a topographic scan. In helical verfica- 
tion, a series of measurements was recorded in a specially fabricated 
cylindrically symmetric VirtualWater phantom (Med-Cal). EDR2 
film was placed between the phantom halves. Next, the A14SL ion 
chamber measured the longitudinal dose profile topographically in 
the cylindrically symmetric Virtual Water phantom. The longitudinal 
dose profile for the 6-rotation delivery was measured, over multiple 
treatment deliveries, by the A14SL ion chamber. 
Results: For the energy fluence modeling, the convolution-predict- 
ed dose values in the center of each helical delivery are compared 
to all those measured by film and by ion chamber. There was excel- 
lent agreement between the dose predicted via the ion-chamber 
impulse function and the ion chamber measured dose value in the 
center of each helical delivery. The agreement was not as good for 
the ion chamber impulse function prediction and that measured by 
film. 
Conclusions: However, the differences were not outside the accu- 
racy that can be expected from film dosimetry film was adequate 
for measuring the transverse dose profiles because the penumbral 
region only contributes once to the dose. 
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EVALUATION OF IMRT PLANS FOR BREAST PATIENTS TAKING INTO 
CONSIDERATION INTRA FRACTIONAL MOTION OF THE TARGET 
I. Eichwurzell, Y. Kom 2, I. Naumann ~, R. Schildl, W. Kuschke~,W. Deeg 2, 
M. Hinkelbein~,V. BudacM 
7 - CHARIT~ CCM, Department of Radiooncology, Berlin, Germany, 
2 - TFH, Berlin, Germany 

Purpose/Objectif: Nowadays, intensity modulated radiation thera- 
py (IMRT) is a well established method. Most clinics use multileaf 
collimators to generate the treatment fields which are defined as 
a small field technique.Small field techniques are more sensitive 
in view of intra fractional motion. Motion of the target can lead to 
under and/or over dosage compared with the planned dose. This 
problem can appear especially for patients with breast cancer due 
to breathing. An algorithm was developed in order to calculate the 
influence of target motion on the dose distribution and the result- 
ing dose volume histogram. 
Materials/Methods: First the used algorithm to consider the breath- 
ing was verified using measurements on a moving phantom. Film 
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dosimetry measurements were done depending on dose rate, 
number of monitor units and the starting point of the treatment. 
In the next step the algorithm was used to evaluate patient treat- 
ment plans that were treated in our clinic (TPS: Eclipse, Helios/Var- 
ian, Varian Linacs, SZ-Leaf MLC and 120-Leaf MLC, Sliding window 
mode). The resulting dose volume histograms will be presented for 
the target volume of two different patient groups: patients with tar- 
get volumes that include the internal mammary chain lymph nodes 
and patients with target volumes that do not include them. 
Results: Results of phantom measurements show a very good agree- 
ment between calculated and measured dose distributions and will 
be presented using the gamma index method. The motion of the 
phantom is well simulated by the algorithm. Agreement between 
measured and calculated dose distributions is better than 3% of the 
local dose and 2 mm as a distance to agreement. 
The dose distribution and the dose volume histogram of real treat- 
ment plans show the sensitivity of them in view of intrafractional 
motion. The influence of the target motion depends e.g. on fluence 
complexity and number of fields. 
Conclusions: In the future the presented algorithm could be very 
useful to determine whether a gating system has to be used for the 
patient. 
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EVALUATION OF TWO TREATMENT TECHNIQUES FOR MESOTHE- 
LIOMA 
J. Krayenbuehl ~, IF. CiernikZ, JB. Davis ~ 
1 - ZURICH UNIVERSITY HOSPITAb Radiation Oncology, Zurich, Switzerland, 
2 - ONCOLOGICO DELLA SVlZZERA ITAUANA, Radiation Oncology, Bellinzona, 
Switzerland 

Purpose/Objectif: Prognosis for malignant pleural mesothelioma 
(MPM) is poor. Residual disease is typically left behind after radical 
pleuropneumectomy (PPE). Therefore, postoperative radiotherapy 
(RT) may improve local control. Two different RT techniques, intensi- 
ty-modulated radiotherapy (IMRT) and 3D-conformal radiotherapy 
(3DCRT), have been evaluated. 
Materials/Methods: Sixteen MPM patients, 8 right-sided cases and 8 
left-sided cases, were investigated. All patients had previous radical 
pleuropneumectomy, consisting of resection of the parietal pleura, 
lung, ipsilateral pericardium and diaphragm, and followed by recon- 
struction of the diaphragm and pericardium. Two planning target 
volumes (PTV) were defined. PTVl includes the entire preoperative 
pleural and pulmonary structures. PTV2 includes the area of risk 
of residual postoperative microscopic disease or the area of high- 
est risk for intrathoracic relapse. The plans for 3DCRT delivered 25 
x 1.8 Gy (45 Gy) to PTVl and a boost of 7 x 1.8 Gy (12.6 Gy) to PTVZ. 
IMRT patients were planed with 26 x 1.75 Gy (45.5 Gy) to the PTVl 
including a simultaneously integrated boost of 26 x 2.15 Gy (55.9 
Gy) to the PTVZ. The planning system used was Eclipse version 6.5 
(Varian Medical Systems) for both techniques. For IMRT, eight gan- 
try angles were used. The 3DCRT technique is described by V. Gupta 
et al. (Int. J. Rad. Onc. Biol. Phys., Vol.63, 2005). The liver and kidney 
were shielded during the entire treatment. For left-sided tumors, the 
heart was shielded with a block at 19.8 Gy. After 45 Gy delivered to 
the PTV1, the spinal cord was shielded. The shielded liver, kidney, 
cardiac region and spinal cord were treated with electrons. 
Results: The ipsilateral kidney was treated with doses exceeding 
organ function preservation due to the overlapping with PTV1. For 
other organs at risk (OARs), 3D-conformal and IMRT delivered similar 
doses to OARs except for the contralateral lung tissue and kidney 
were dose was lower with 3DCRT. PTV dose coverage and homoge- 
neity were improved significantly with IMRT, were the 95% isodose 
line covered PTV1 and PTVZ. 
Conclusions: IMRT and 3DCRT both achieve acceptable plans for 
adjuvant RT after PPE of MPM. IMRT gives better PTV coverage and 

3DCRT avoids better contralateral OARs. 
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EXPERT OPTIMISATION OF BEAM ORIENTATION AND QUALITY 
CONTROLS FOR INTENSITY-MODULATED RADIOTHERAPY (IMRT) 
K. G~rard 1, R Aletti 1, A. NoeF, H. Kafrouni 3, V. Marchesi ~, J-R Grand- 
haye 4, F. Husson 3, X. Franceries 3 
1 - CENTRE ALEXIS MAUTRIN, Medical Physics, Nancy, France, 
2 - CENTRE DE RECHERCHE EN AUTOMATIQUE DE NANCY, CRAN UMR 7039 CNRS, 
Nancy, France, 
3 - DOSlsoFT S.A., dept, Cachan, France, 
4 - INSTITUT NATIONAL POLYTECHNIQUE DE LORRAINE, ERPI-INPL EA 3767, Nancy, 
France 

Purpose/Objectif: IMRT is mainly used for prostate and head-and- 
neck cancer treatments, because it can achieve an improved com- 
promise between target coverage and organs at risk (OARs) sparing, 
compared with conformal radiotherapy. Nevertheless, only a small 
proportion of patients are currently treated with IMRT technique. 
The main reason is the excessive time required to perform the treat- 
ment preparation. The purpose of our study is to streamline the 
process thereby permitting an increase in the number of patients 
treated with IMRT. So, our two aims are firstly to optimise and auto- 
mate beam orientation, and secondly to implement quality control 
optimisation, using Statistical Process Control (SPC). 
Materials/Methods: Beam orientation optimisation: 
We studied different optimisation algorithms, such as the simulated 
annealing, the genetic algorithm and the simplex algorithm, that 
would help to automatically find the optimal beam arrangement 
thereby achieving the best compromise between target coverage 
and OARs sparing. These algorithms require a well-defined score 
function which formalises the clinical goals to objectively evaluate 
the figures of merit for different IMRT plans. When beam orientation 
optimisation is concerned, plan evaluation based on dose criteria is 
time-consuming. Indeed, the fluence map ought to be optimised 
for every trial beam configuration. So a score function, based on 
geometrical criteria, can be introduced as a filter which reduces the 
search space before a more accurate score function based on dose 
criteria is used. The geometrical criteria aims to quantify, from a 
given beam angle, the proportion of irradiated target volume com- 
pared to the proportion of irradiated OARs and healthy tissues. 
Statistical Process Control (SPC) for IMRT quality assurance: 
SPC is a method currently used in industry for controlling and im- 
proving the quality of a process through statistical analysis. In this 
work, SPC is applied to quality assurance in IMRT, for the comparison 
between the measured dose and the calculated dose. The aims are: 
(1} to evaluate and if necessary improve the stability of the system 
when controlling all beams for one patient (100% control), (2) to de- 
termine - when the system is shown to be stable - if we can avoid 
this 100% control and also how to streamline the process by acting 
on the number and frequencies of controls, according to predefined 
statistical risks, instead of choosing them only by experience or in- 
tuition, and (3) to anticipate and prevent any deviations of the target 
values or of their dispersion, using statistical control charts. 
Results: The SPC results show that both the stability and the capa- 
bility of our process need to be improved.To do this, a retrospective 
analysis of the results is in progress. If the degree of modulation is 
shown to be a potential cause of the process instability, we will try 
to incorporate this knowledge in the beam orientation optimisation 
score function~ 
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FEASIBILITY REPORT OF IMRT AND CHEMOTHERAPY FOR ADVAN- 
CED CANCERS OF THE HEAD AND NECK: RESULTS OF THE FIRST 50 
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CASES TREATED AT A COMMUNITY PRACTICE IN THE USA. 
A. Raben~, S. Tribius2, C. Schneider3, R. Wit'd,S. SammonsS, A. Hanlon 6, 
M. Dzeda 7, K. Andreou 8 
1 - HELEN F GRAHAM CANCER CENTER, Radiation Oncology, Newark, USA, 
2 - HAMBURG UNIVERSrrY HOSPITAL, Department of radiation Oncology, 
Hamburg, Germany, 
3 - HELEN F GRAHAM CANCER CENTER, Medical Ontology, Newark, USA, 
4- HELEN F GRAHAM CANCER CENTER, Department of Surgery, Newark, USA, 
5 - HELEN F GRAHAM CANCER CENTER, Department of Radiation Ontology, 
Newark, USA, 
6 - TEMPLE UNIVERSITY HOSPn-AL, deaprtment of Human health, Philadel- 
phia, USA, 
7-  HELEN F GRAHAM CANCER CENTER, Department of Radiation Ontology, 
Newark, USA, 
8 - HELEN F GRAHAM CANCER CENTER, Department of Radiation Oncology, 
Newark, USA 

Purpose/Objectif: Our purpose is to present preliminary clinical 
outcomes of patients with advanced head and neck cancers treat- 
ed with IMRT and chemotherapy in a community cancer center in 
the United States. This is light of the fact that few if any community 
practices have reported results despite a rapid expansion of IMRT in 
private practice in the USA. 
Materials/Methods: From 2003 through 2005, 46 patients with ad- 
vanced head and neck cancers were treated with IMRT. The majority 
or curative cases were stage IV. Forty pts (86%) were treated with 
curative intention the primary or adjuvant setting, and 6 pts (13%) 
were treated for palliation of either recurrent or metastaic disease. 
Subsites treated included oropharnx (45%), nasopharynx (15%), lar- 
ynx/ hypopharynx (19%), paranasl sinus (10%) and other sites (6%). 
84% of primary cases and 60% of adjuvent cases received concur- 
rent chemotherapy. 28% of all patients also received concurrent 
amifostine and 70% received prophylactic fluconazole to prevent 
oral thrush. 
Results: The median fol lowup time was 11 months (range 1-27 
months). The overall actuarial 2 year (yr) Ioco-regional control rate 
(LRC) is 82%. For pts treated with curative intent, LRC for primary 
disease at 2 yrs is 92% and 81% at 1 yr for adjuvent cases. Actuarial 2 
yr LRC by site is 93% for oropharynx, 1 O0 % for nasopharynx, larynx/ 
hypopharynx, and nasal cavity. LRC was 60% for paranasal sinus. 2 
year overall survival(OS) Distant metastasis free survival (DMFS) and 
disease free survival rates(DFS) for curative primary cases is 86%, 
84%, and 51% respectively. The 1 yr actuarial OS, DMFS, and DFS 
rates for adjuvent cases is 100%, 93% and 81%. The pattern of failure 
was primarily distant (8/12) followed by local (4/12).The 1 failure in 
the oropharynx was an in-field RP nodal failure. One pt experienced 
a grade 3 esophageal stricture. One pt died of treatment related 
complications 4 weeks into therapy. No other late grade 3-4 toxici- 
ties occured. 
Conclusions: These prelimi na ry resu Its suggest that I MRT and chem- 
otherapy delivered in this community practice are feasible, relatively 
safe and are encouraging for advanced head and neck cancer. Ad- 
ditional followup will be presented. 
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FIRST COMBINED INTERNAL-EXTERNAL RADIATION THERAPY 
(COMBIERT) OF AN INOPERABLE NEUROENDOCRINE PANCREATIC 
TUMOR BY PEPTIDE RECEPTOR RADIONUCLIDE THERAPY FOL- 
LOWED BY IMRT 
I. Schl6cked, RR Baum 2, W. Oehled, K-J. Buth ~, R. B6hme ~ 
1 - SODHARZKRANKENHAUS, Dept. of Radiation Oncology, Nordhausen, Ger- 
many, 
2 - ZENTRALKLINrK BAD BERKA, Dept. of Nuclear Medicine~PET-Center, Bad 
Berka, Germany 

Purpose/Objectif: The radiolabeling of specific peptides which 

bind to somatostatin receptors on neuroendocrine tumors, with 
beta emitters like Yttrium-90 or Lutetium-177 enables an internal 
radionuclide therapy at low radiation risk for normal tissues. Espe- 
cially patients where all surgical options have been used, or patients 
who are progressing under octreotide therapy or under combined 
biotherapy and those with persisting symptoms (diarrhoea, flushs) 
despite high dose hormonal therapy are suitable for PRRT. The total 
activity, however, which can be administered is limited by kidney 
toxicity. Our aim was to increase the effect of PRRT by IMRT without 
additional damage to the kidneys in a patient who had received al- 
ready a significant renal dose by previous radionuclide therapies. 
Materials/Methods: 59-year old patient, diagnosed with hepatic 
and abdominal metastases of a pancreatic glucagonoma in 1989. 
Over the years, the following treatments had been performed: par- 
tial recetion of the pancreas, splenectomy, resection of liver metas- 
tases and mesenteric lymphadenectomy (03/1989); resection of 
local recurrence and liver metastectomy (04/1995); left adrenalec- 
tomy (metastasis) in 12/1995; multiple atypical liver resections (02 
and 07/1997. Treatment with interferon 1998/99, octreotide therapy 
since 11/1998. Chemotherapy with doxorubicine, streptocotocin 
in 1999, chemoembolisation and radiofrequency ablation (RFA) in 
07/2000. 2002 to 2003 five courses of Y-90-DOTA-TOC therapy (total 
administered activity: 14.95 GBq, 404 mCi) were administered.There 
was a very good treatment response (partial remission) after PRRT 
until beginning of 2004 when the patient presented with recurrent 
hypoglycemia, diarrhoea, weight loss and increasing abdominal 
pain due to a recurrent liver metastasis and an abdominal tumor 
bulk. The patient was operated again in May 2004 (liver metastasis 
resection and lymphadenectomy (R2) and treated postoperatively 
with 7.4 GBq (200 mCi) Lu-177-DOTA-NOC in Oct. 2004. In Sept. 
2005, the patient presented with increasing abdominal pain and 
diarrhoea. Receptor PET/CT with Ga-68 DOTA-NOC showed intense 
SMS receptor expression in a single liver metastasis in $7 and in a 
large abdominal tumor mass (12 x 7 cm in diameter). After interdis- 
ciplinary discussion, we decided to perform again a PRRT (using 5 
GBq (135 mCi) of Y-90 DOTA-TATE) followed by external radiation 
therapy. Radiation treatment planning was performed using the re- 
ceptor PET/CT data (molecular radiation treatment planning, MRTP). 
IMRT of the abdominal bulk tumor (sliding-windows technique, SD 
1.8 Gy, 28 fractions, total dose 50.4 Gy) and in addition IMRT of the 
liver metastasis in $7 was performed (SD of 1.8 Gy, total dose 19.8 
Gy). Treatment was tolerated with severe adverse effects starting at 
the end of external radiation therapy (probably due to tumor necro- 
sis) and lasting for several weeks. 
Results: Restaging in April 2006 (5 months after treatment) showed 
an impressive effect of COMBIERT: Ga-68 DOTA-NOC receptor PET/ 
CT revealed a significant decrease of the mean standardized uptake 
values (SUV) in the abdominal tumor masses (partial remission) and 
the liver lesion. The clinical symptoms of the patient improved dra- 
matically (weight gain of 7 kg, normal stool frequency, no significant 
pain). 
Conclusions: This is - to our best knowledge - the first report of a 
combined treatment by internal (PRRT) and external (IMRT) radia- 
tion therapy (COMBIERT) of a patient with a large, inoperable pri- 
mary pancreatic neuroendocrine carcinoma (glucagonoma), who 
has been treated before with multiple resections, chemo- and im- 
muntherapy and 6 cycles of PRRT over 3 years and showed pro- 
gressive disease with severe clinical symptoms. The combined use 
of beta emitting radionuclides coupled to tumor-specific peptides 
and external radiation therapy (IMRT, sliding-windows technique) is 
feasible and showed a significant better clinical and molecular tu- 
mor response (as measured by receptor PET/CT) than PRRT alone. 
Molecular radiation treatment planning (MRTP) using PET/CT data 
for determining a "biological" tumor volume (BTV) - based on the 
specific expression of somatostatin receptors in neuroendocrine tu- 
mors - is a novel approach which helds great promise for the future. 
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FIRST EXPERIENCE WITH IMRT AT ONC. INST. ST. ELIZABETH 
M. Zemanova ~, G. Kralik 2, E. Boljesikova ~, M. Fribertova 2, M. Svantn- 
erova ~, M. Chorvath ~, K. Kontrisova 2 
I - ST.ELIZABETN CANCER I N S T n l J I ~  Radiation oncology, Bratislava, Slovak 
Republic, 
2 - ST.ELJZABETH CANCER INSTITUl~, Radiation Physics, Bratislava, Slovak Re- 
public 

Purpose/Objectif: The autors present first experience (planning 
and realisation) with two types of IMRT with Nomos MIMic and Mile- 
nium 120 Varian. Intensive modulated arc therapy (IMAT) was used 
for stereotactic radiosurgery and fractionated radiotherapy too. For 
valid application of IMRT and IMAT was verified on hybrid phantom. 
Materials/Methods: From May 2005 to April 2006 were treated 23 
patients with various type of tumors and lesion by IMRT or IMAT at 
linac 600C/D. Twelve (8 with meningeomas, 2 with A-V malforma- 
tions, 1 with brain metatase) were treated by stereotactic IMRS de- 
livery system, autocrane positioning of cauch and Corvus TPS. The 
target volume ranged 3 - 24 cm 3 ( ol 1,3cm3), the dose ranged 12 - 18 
Gy (ol 4,8Gy). Eleven of others patients with various diagnosis were 
treated by fractionated IMRT (orbital lymphoma, prostate cancer, 
meningeomas, olfactorial neuroblastoma, retinoblastoma, astrocy- 
toma) with Nomos MIMIC or Varian Milenium 120 MLC. The target 
volume ranged 12,56 - 168,10 cm 3 (o 79,2 cm3), the dose ranged 36 
- 72 Gy (o 56,2 Gy). 
The presentation deal with a verification of aplicated geometrical 
parameters by connection of MIMIC to linac, verification of absolute 
Dose at chosen point in the own produced IMRT phantom and 2D 
relative dose distribution by uding of OmniPro I'mrt software of 
Wellhofer company. 
Results: Index homogenity and factor conformity were better by 
IMAT with MIMIC. The differences between the calculated and meas- 
ured absolute doses on phantom were within 2%, the relative doses 
correspond to gamma index 3-4. 
Conclusions: IMRT (IMAT) is the effective treatment modality with 
good conformity and homogenity, sparing healthy tissue. Disadvan- 
tage this technics is the time consuming. 
The first experience with verification of aplicated dose and the dif- 
ference betweeen calculated and measured doses were suitable. 
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IMRT FOR CSI OF PEDIATRIC MEDULLOBLASTOMA 
W. Parker ~ , E. Filion 2, D. Roberge 2, C. Freeman 2 
1 - McGILL UNIVERSITY, Medical Physics, Montreal, Canada, 
2 - MCGILL UNIVERSITY, Radiation Oncology, Montreal, Canada 

Purpose/Objectif: Conventional radiotherapy for medulloblastoma 
involves irradiation of the spine with a direct photon portal and field 
limits defined relative to bony landmarks. The explicit definition of a 
three-dimensional clinical target volume (3D CTV) is a pre-requisite 
for IMRT but may also be of interest for conventional treatments. A 
comparison of treatment plans between inverse planned IMRT, and 
a conventional technique planned with both classical field limits and 
a 3D CTV is presented for 3 patients previously treated at our clinic. 
Materials/Methods: The patients had been CT scanned and treated 
in the supine position. Structures outlined included the oesophagus, 
small bowel, lungs, liver, ovaries, and kidneys. For the conventional 
treatment (POST_2D), the spine was treated with a single posterior 
field matched with the brain fields superiorly, extending inferiorly 
below the MRI-defined caudal extent of the thecal sac and laterally 
to cover the vertebral bodies with a 1 cm margin. The 3D CTV vol- 
ume consisted of the spinal canal extending laterally to encompass 
the CSF extension to the spinal ganglia. A 5 mm margin was added 
for the PTV. Plans using the same conventional beam geometry as 

the treated plan but targeting the new PTV (POST_3D) as well as 
IMRT inverse plans utilizing five posterior oblique fields were gener- 
ated. The planning constraints were set such that the PTV would be 
covered as per ICRU criteria, and the organs at risk (OARs) spared 
as much as possible. Assuming a prescription dose of 23.4 Gy, the 
doses to the OARs and body contour were averaged across the three 
cases and evaluated in terms of V1Gy, V2Gy, VSGy, Vl 0Gy, Vl 5Gy and 
V2OGy.The integral doses to the liver, heart, and body contours were 
also evaluated. 
Results: PTV coverage and dose homogeneity is superior for the 
IMRT plans in terms of V95% (IMRT: 100%, POST_3D: 96%, POST_ 
2D: 98%), and V107% (IMRT: 3%, POST_3D: 38%, POST_2D: 37%). 
In terms of OAR sparing, the IMRT plan is better for all organs and 
tissue contour when comparing the V10Gy, Vl SGy, and V2OGy. The 
POST_3D plan is superior for V5Gy and below. For the heart and liver 
in particular the IMRT plans provide considerable sparing in terms 
of VlOGy and above. In terms of the integral dose, the IMRT plans 
were superior for liver (IMRT: 21.9J, POST_3D: 28.6J, POST_2D: 38.6J), 
and heart (IMRT: 9J, POST_3D: 14.1J, POST_2D: 19.4J).The POST_3D 
plan was superior for the body contour integral dose (IMRT: 349J, 
POST_3D: 337J, POST_2D: 555J). 
Conclusions: As expected, the IMRT plans provide increased OAR 
sparing at the higher dose levels, partially offset by an increased 
low dose contribution to normal tissue. Target dose homogeneity is 
greatly improved with the IMRT plans. In terms of integral dose, the 
IMRT plans were superior for the liver and heart, and the POSi-_3D 
for the body contour. The reduction in heart and liver doses may be 
significant enough to warrant the use of IMRT for CSI. 
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IMRT FOR PROSTATE CANCER: IMMEDIATE BENEFIT FOR THE PA- 
TIENT? 
N. Platteaux ~, R. Weytjens ~, A. Strubbe ~, I. Van Der Auwera 2, R. Rey- 
men~, L. Dirixl, Ph. Huget I 
I - AZ SINT-AuGuSTINUS, SINT-VINCENTIUSZIEKENHUIS, Oncologisch Centrum 
GvA, Wilrijk, Belgium, 
2 - TRANSLATIONAL CANCER RESAERCH G R O U P  ANTWERP;  GENERAL HOSPITAL S INT-  

AUGUSTINUS, Lab Pathology University of Antwerp; Ontology Centre GvA, 
Wilri]k, Belgium 

Purpose/Objectif: As part of the implementation of Intensity-Mod- 
ulated Radiation Therapy (IMRT) in the treatment of cancer of the 
prostate, we performed a prospective study on the acute and sub- 
acute side-effects of both Conformal Radiation Therapy (CRT) and 
IMRT. We attempted to correlate these side-effects with the actual 
doses on the organs at risk. 
Materials/Methods: Between October 2004 and June 2005, we 
studied 39 consecutive patients receiving radical radiotherapy for 
prostate cancer; IMRT: n = 13; CRT: n = 26; with total dose amount- 
ing to 72 Gy for both techniques. In CRT, a three-field technique was 
used. In IMRT, a five-field technique was used. For each IMRT plan, 
a back-up CRT plan was also created. We used the Common Termi- 
nology Criteria for Adverse Events (CTCAE) on a weekly basis during 
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treatment and the LENT SOMA tables for sub-acute gastro-intestinal 
(GI) and genitourinary (GU) side effects. 
Results: Rectal D50 and D25 were respectively 47 vs. 50 (p=0.128) 
and 63 vs. 65 (p= 0.152) for IMRT and CRT. Rectal V70 9 vs. 15 (p= 
0.003). Bladder D50 38 vs. 46 (p= 0.088). No significant differences 
for acute GU and GI symptoms: urgency (p=0.637), nocturia (p= 
0.874), mictalgia (p=0.734), hematuria (p=0.608), frequency (p= 
0.106), mucus discharge (p=0.485), red blood per anum (p=0.735), 
anal pain (p=0.195), diarrhea (p=0.496). No grade 3 toxicity was ob- 
served. After a follow-up of 7 months, no significant differences ex- 
isted between both techniques for GU and GI symptoms. No grade 
2 was seen. 
Conclusions: Both IMRT and CRT are well tolerated with low (sub)- 
acute toxicity. Within the limits of the study, no significant differenc- 
es in side effects were seen. However, a longer follow-up is manda- 
tory, due to the existing correlation between high-dose levels and 
late rectal toxicity. Scoring of side-effects should be part of routine 
clinical management in cancer treatment. 
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IMRT IN HEAD AND NECK PATIENTS: DEVELOPMENT OF A STAN- 
DARDISED KIT FOR PTV-DOSE-ADAPTED HELP VOLUMES FOR FAS- 
TER EFFICIENT PLANNING WITH OPTIMIZED PROTECTION OF THE 
PTV SURROUNDING NORMALTISSUE 
F. Pohl% B. Dobled, B. Dietl%L Bogner~,O. K61bl ~ 
I - UNIVERSITY OF REGENSBURG, Department of Radiation Ontology, Regens- 
burg, Germany 

Purpose/Objectif: Next to the difficulty to delineate the planning 
target volume (PTV), risk organs (RO) and assassing dose constrains 
in Intense Modulated Radiation Therapy (IMRT) is the delineation 
of help volumes (HV, the PTV encompassing normal tissue like oral 
cavity in hypopharynx carcinoma) with applicable dose constrains, 
which achieve the ideal dose-conformation with steep dose gradi- 
ent on the PTV with protection of the normal tissue. Even though 
these HV are indispensable for IMRT-pla nning, there are still no rules 
for HV. In two typic head and neck tumors we will demonstrate the 
development of standardised HV with dose constrains for IMRT- 
planning in a comparison with the in our department used Intensity 
Modulated Arc Therapy (IMAT). 
Materials/Methods: In 15 pat., treated in 2005 in our department 
(Radiation Oncology, University of Regensburg), we performed be- 
side the IMAT- an IMRT-planning with and without HV (individual 
thermoplastic mask for immobilisation, CT-planning, OTP/Nucletron 
planning system, RaySearch-IMRT-module). In 7 pat. with orophar- 
ynx carcinoma and 8 pat. with hypopharynx carcinoma we deline- 
ated PTV, RO, a ventral HV (HV-V, parts of oral cavity), a dorsal HV 
(HV-D, behind the PTV including vertebral bodies and muscles of 
dorsal neck) and a medial HV between the divided PTV in the lower 
neck (HV-M, to protect larynx, only in oropharynx carcinomas). Dose 
constrains for PTV were 56-60Gy for the first series normalized upon 
mean, single dose 2Gy, 28 fractions, spinal cord 45Gy at maximum 
and for parotids in IMRT-planning 24Gy at median. For HV the small- 
est dose constrains were detected and used in all IMRT plans, 7 por- 
tals every 51 °, 70 segments. 
Results: In both groups and all planning techniques the 95%-vol- 
umedose was with 51-55Gy marginal below the prescripted dose, 
but the 5%-volumedose for the spinal cord with IMAT 37Gy, IMRT 
29Gy and IMRT w/o HV 30Gy shows a distinct benefit for IMRT. Com- 
paring IMRT vs. IMRT w/o HV the use of HV managed a up to 40% 
better protection of the PTV encompassing normal tissue (inside 
HV). A reduction of dose load of the parotids from 47Gy (IMAT) to 
22Gy at median could be reached. 
Conclusions: Also in our collective the advantage of IMRT vs. IMAT 
could be shown with good protection of RO. At the same time the 
procedure with our standardised "help volumes-kit" allows a first 

step to an enhanced dose conformation on the PTV with a relevant 
reduction of dose in normal tissue encompassing the PTV (e.g. oral 
cavity) and shorter time need for IMRT-planning. 
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IMRTVERIFICATION ON AN ELEKTA SLII 5 WITH A STANDARD ELEK- 
TA MLC AND A BEAM MODULATOR 
P. van der Hulst I, I. Hoveijn% J. Langendijk ~ 
1 - UNIVERSITY MEDICAL CENTER GRONINGEN, Department of Radiation Ontol- 
ogy, Groningen, The Netherlands 

Purpose/Objectif: Purpose of this study was a dosimetric verifica- 
tion of our IMRT techniques using an Elekta Beam Modulator (BM) 
and a standard Elekta MLC (sMLC) as well as two treatment planning 
systems and two algorithms. 
Materials/Methods: 
Treatment techniques 
Our radiation treatment of the prostate cancer is based on many 
fixed beam segments (slMRT) that are optimised in weight. Linacs 
with a sMLC (2x40 leaves, leaf width 1 cm at isocenter) as well as two 
recently installed linacs with a BM (2x40 leaves, leaf width 4 mm at 
isocenter) were used. Irradiation of H&N tumors is based full fluence 
step-and-shoot (s&s) IMRT. Apart from the BM also the sMLC will 
be used for s&s IMRT treatment. All IMRT plans apply 6 MV photon 
beams. 
Treatment Planning 
Treatment plans for slMRT were optimised on Nucletron Masterplan 
1.4 (MP1.4); final dose calculation was done using Helax TMS 6.1B 
using the Pencil Beam algorithm (PB).Treatment plans for s&s IMRT 
plans were optimised, segmented and calculated using MP1.4 with 
PB algorithm.All treatment plans were exported for recalculation on 
CT scanned phantoms (hybrid verification). The final dose calcula- 
tion in these phantoms was done using both PB and the Collapsed 
Cone (CC) algorithm in MP1.4. The CC algorithm applies a correction 
for the effects of off-axis spectral variation. 
Treatment verificationThe absolute point dose for the complete 
treatment plan was measured in the isocenter or a point in a fiat 
area of the dose distribution using a 0.04 cc ionisation chamber (IC) 
in the I'mRT phantom (Scanditronix-Wellhofer).Radiographic film 
(Kodak EDR2) was used in transversal slices (0, _+2 cm) of the I'mRT 
phantom. The IMRT films were analysed using the MATLAB applica- 
tion Doselab from N.LChildress (http://doselab.sourceforge.net/) 
with some in-house extensions. Film dose, after conversion from 
optical density, was normalised to IC measured dose. 
Results: 
Absolute(isocentric) dose: 

The average deviation between the IC measured and calculated dose 
(1SD): 

slMRT for prostate: 11 sM/C cases: -0.7% (1.1%) 
PB-calculation 

8 BM cases: -0.7% (0.5%) id. 

s&s IMRT for H&N: 14 sMLC cases: -2.0% (1.9%) id. 

Same sMLC cases: -0.4% (2.1%) 
CC-calculation 

Gamma index evaluation in transversal planes: For 12 slMRT prostate 
cases the correspondence between calculated and measured dose 
distribution in transversal slices was evaluated using the gamma in- 
dex (3%;3mm) and the acceptance criteria according to Stock et al 
(PMB 50 (2005), 399-411). 
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Gamma index evaluation all 36 planes (12 central planes only)* 

Value ymean y > 1 y 1% 

Acceptance 0 - 0.5* 0 - 5 %* 0 - 1.5 * 
criteria* 

Average 0.50 (0.39) [0.45] 6.8% (2.4%) 1.4 (1.1) [1.5] 
[5.8%] 

1SD 0.23 (0.05) [0.1 O] 9.4% (2.0%) 0.8 (0.2) [0.6] 
[S.4%] 

• Acceptance criteria and values between [..] are from Stock et al 
2005 
Conclusions: The accuracy of the delivery of slMRT has been veri- 
fied for the sMLC and BM collimators. The gamma index evaluation 
for sMLC provides results comparable to those obtained by Stock 
et al 200S.For s&s IMRT treatments using the Elekta sMLC the cal- 
culated dose on TPS MP1.4 using the CC algorithm gives a better 
correspondence with measurements than the PB algorithm. 
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IN VlVO MEASUREMENTS WITH MOSFET DETECTORS FOR IMRT 
D. Carabante~,A. Sanchez-Reyes~, A. Vila2, A. Pedro2, J.C. Julia 2, N. Ar- 
tola2,C. Lainez2,J. Fernandez 2, E Sanchiz 2 
1 - CLINICA P L A T O N ,  Radiophysics, Barcelona, Spain, 
2 - CLINICA PLATON, Radiotherapy, Barcelona, Spain 

Purpose/Objectif: Metal oxide semiconductor field effect transistor 
(MOSFET) is a fairly recent in vivo dosimeter still not widely used. 
The purpose of this work is to evaluate the feasibility of this type of 
dosimeter for nasopharynx and prostate intensity-modulated radia- 
tion therapy (IMRT). 
Materials/Methods: In vivo measurements of the dose delivered 
to one point of the nasopharynx or the prostate by IMRT were ob- 
tained with wireless OneDose TM MOSFET dosimeters. Measurements 
were taken once a week for more than 10 patients. 
In nasopharynx cancer patients, before setting the mask on the pa- 
tient, a catheter with a MOSFET detector was introduced in the nasal 
cavity in order to assess the posterior wall of the pharynx (PTV). 
In prostate cancer patients a catheter with a latex cover was intro- 
duced in the rectum until the anterior wall, in an attempt to reach 
the PTV. In this case, the MOSFET was placed in a capsule. 
In both cases, the detector was marked with a gold ball (Fig.l) in 
order to permit us to localize its active area in a three-dimensional 
portal study carried out before the session. After the session the 
MOSFET was removed and the dose read. 
The dose calculated by the treatment planning system was com- 
pared with the measured values. 
Results: A total of 40 measurements were taken, 90% of which 
presented discrepancies between calculated and measured values 
within +/-S %. Some cases were found where the measurements did 
not give a good result because, the MOSFET : 
a) was damaged during manipulation 
b) was not in optimum condition due to the batch 
c) was not properly reset prior to use 
d) was localized in an air density area. 
Conclusions: 
- Our experience demonstrates the feasibility of in vivo measure- 
ments with MOSFET dosimeters for nasopharynx and prostate 
IMRT. 
- Our prior results do not differ from that found in the literature for 
other types of MOSFET. 
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INTENSITY MODULATED FIELDS ? ARETHEY USEFUL FOR CONVEX 
SHAPED TARGETS? 
H. Salz~,T. Wiezorek ~, M. Scheithauer ~, M. Schwedasl,T.G. Wendt ~ 
I - UNIVERSITY HOSPITAL JENA, Dep. of radiology, Jena, Germany 

Purpose/Objectif: Intensity modulated radiotherapy (IMRT) makes 
high conformal dose distributions for concavely shaped targets 
possible. It is unclear, whether IMRT is also useful for convex shaped 
targets as well. The aim of this work is the usability of iMRT for these 
cases. 
The following cases are investigated and discussed: (1) target with- 
out organ at risk (OAR), (2) integrated boost, (3) target and one or 
more OARs.The presented examples correspond to clinical cases in 
H&N, abdomen and prostate. 
Materials/Methods: For inverse planning we normally use KonRad 
(Siemens), but for the following comparison we planned only with 
"Masterplan" (nucletron). Limits of the segmentation algorithm (e.g. 
segment numbers) are diminished. So the results are representative 
for different IMRT methods (sMLM, dMLM, compensators). 
Results: 
(1) Only one target: In the test cases, IMRT increases the volume 
with higher dose (60-80% of prescribed dose). For an example (pros- 
tate, target volume 113ml) the volume with SOGy or more contains 
406ml, without IMRT (same field configuration) 304ml. 
(2) Integrated boost: It can be realised without IMRT as well, if few 
small field are added. 
(3) Target and OAR: If exactly one OAR is defined, e.g. prostate and 
rectum , IMRT allows a specific increased gradient towards this 
OAR. 
If more than one OAR is defined, e.g. for lymphoma in the pelvis re- 
gion, IMRT allows a specific dose sparing of each OAR. A comparison 
of an IMRT-Plan (7 fields) with a conformal plan (3 fields) showed 
a better dose sparing of liver and bowel (volume with 20Gy is de- 
creased up to factor 2, while areas without specific OAR get a higher 
dose. 
Conclusions: Improved technique and experienced staff allow a 
faster IMRT, so that this technique will be attractive even for more 
regular targets, where IMRT is not essential but advantageous. 
For targets without OAR we did not find advantages in the dose dis- 
tribution. Integrated boost volumes can be planned with additional 
conformal fields as well. 
In contrast to that, adjacent organs-at-risk can often be spared bet- 
ter by IMRT. If several OARs are defined, IMRT allows a more specific 
dose sparing of each OAR. 
It can be summarized, that IM-fields can be recommended for regu- 
lar target too. It is useful, specially if OARs are defined. In addition to 
it, the time for treatment planning can be reduced in many cases. 
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INTENSITY MODULATED RADIATION THERAPY (IMRT) IN LUNG 
CANCER : FREE BREATHING VERSUS VOLUNTARY DEEP INSPIRA- 
TION BREATH-HOLD 
I. Ferreira ~, N. Voisin 1, C. Le Pechoux 2, D. Lefkopoulos ~ 
I -INSTITUT GUSTAVE ROUSSY, Physics, Villejuif,, France, 
2 -INSTITUT GUSTAVE ROUSS¥, Radiotherapy, Villejuif, France 

Purpose/Objectif: Deep inspiration breath-hold (DIBH) is used in 
order to reduce the pulmonary and heart toxicity for lung treatment 
cancer. This study estimates the dosimetric possibility and potential 
of the combination of breath-hold and IMRT by comparison with 
IMRT in free breathing (FB). 
Materials/Methods: 8 patients treated for non-small cell lung cancer 
(NSCLC). For each patient, 3 CT-scanned (Computed Tomography) 
are done, 1 free breathing (FB) and 2 DIBH in position treatment. 



- S.: 

Posters 

Two DIBH are done for all patients in order to obtain a standard de- 
viation of internal target volume (ITV) between 2 deep inspiration 
CT-scanned. For FB and DIBH, IMRT plan for a prescription dose of 
66 Gy and an optimized treatment plan was done in order to cover 
the PTV. Konrad inverse planning program are used for dose calcula- 
tion. DVHs for lung, heart, PTV and esophagus is used to evaluate 
the IMRT plan. 
Results:  For all patients lung, heart, cord, esophagus doses are ac- 
ceptable and PTV coverage is optimized goodly for DIBH and FB, and 
the lungs and heart for DiBH IMRT plan are better sparing compared 
to FB IMRT plan. For DIBH IMRT, the V20 for lung (total lung volume 
receiving 20 Gy or more) are about 10% smaller than the V20 for 
the FB IMRT. The median of relative lung volume receiving 50% or 
more of prescription dose (66 Gy) was 30% and 20% for FB and DIBH 
respectively. The mean lung dose was reduce of about 5 Gy for DIBH 
compared to FB.The median heart volume receiving more than 50% 
of prescription dose was reduced for 27% (FB) to 20% (DIBH). 
Conclusions: DIBH IMRT allows better organ at risk protection and 
keep a good PTV coverage than FB IMRT 
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INTENSITY MODULATED RADIATION THERAPY (IMRT) OF NASO- 
PHARYNGEAL CANCER: INFLUENCE OF TECHNIQUE ON PAROTID 
DOSE AND SALIVARY GLAND TOXICITY. 
L. Marucci ~, G. Giovinazzo ~, M. Benassi ~, S. Marzi 2, M. Benassi 2, G. Ar- 
cangeli 1 
I -REGtNA ELENA INSTITUTE/Radiation Oncology, Rome, Italy, 
2 - REGINA ELENA INSTtTUTE, Medical Physics, Rome, Italy 

Purpose/Objectif: Nasopharyngeal carcinoma (NPC) has always 
been a challenge to radiation oncologists because of its location 
and high radiosensitivity. IMRT, with high dose gradients, offers the 
opportunity for delivering high doses with optimal target coverage 
and concurrent sparing of organs at risk. The purpose of this study is 
to evaluate the difference in mean parotid dose and salivary gland 
toxicity between a 5 and 7 field IMRT technique maintaining the 
same targets coverage. 
Materials/Methods: In our Department, IMRT has been used to treat 
NPC since March 2003. A total of 30 patients have been treated until 
April 2006:13 patients with stage I-II, and 17 with stage Ill-IV dis- 
ease. Chemotherapy with Cisplatinum was used in all but 4 patients. 
The median total planned dose was 70 Gy (range 70-74 Gy) in 33-35 
fractions for the macroscopic disease (primary and lymph nodes), 
60 Gy in 33 fractions for node echelons at high risk of microscopic 
spread and 54 Gy in 33 fractions for those at lower risk. For the first 8 
patients a 5 fields technique was used, for the remaining 22 patients 
it was modified to a 7 field technique to improve organs at risk spar- 
ing, without compromising the target coverage. The mean dose to 
both parotid glands was calculated for the 2 groups of patients that 
had been treated with the S-field (group 1) and 7-field technique 
(group 2). The salivary gland toxicity was evaluated using the RTOG 
late toxicity score criteria. Three patients are not currently evaluable 
for toxicity because of a follow up of less than 3 months. 
Results:the mean and median follow up (FUP) is 15,6 and 14 months 
respectively(range 6-34). The Ioco-regional control is 100%, two pa- 
tients died of systemic disease, one of carotid haemorrhage and one 
is alive with progressive systemic disease. The mean parotid dose for 
the S-fields IMRT was 45.3 Gy and for the 7 fields IMRT was 33.2 Gy. 
Table 1 shows the variation of toxicity grade in time in the two 
groups. 
Conclusions: The patients in group 2 show a faster and bigger re- 
duction of the toxicity grade when compared with the patients in 
group 1. The decrease in mean parotids dose from 45.3 to 33.2 Gy 
seems to significantly improve the capacity of the salivary gland to 
recover in time. Those results, even with a small number of patients, 
confirm the hypothesis that 7-field IMRT, conforming more tightly 

the doses around the targets, is necessary to achieve an adequate 
sparing of the parotid glands, hasten their recovery and decrease 
their toxicity. 
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INTENSITY-MODULATED RADIOTHERAPY INCLUDING PELVIC LYM- 
PH NODES IN LOCALLY ADVANCED PROSTATE CANCER - PLAN- 
NING PROCEDURES AND EARLY TREATMENT OUTCOME 
LR Muren ~ , E. Wasbo 1 , S.I. Helle 1, L.B. Hysing ~ , A. Karlsdottir ~ , O.H. Od- 
land ~, H. Valen ~, R. Ekerold ~, D.C. Johannessen 1 
I - HAUKELAND UNIVERSITY HOSPITAL, Dept of Oncology and Medical Physics, 
Bergen, Norway 

P u r p o s e / O b j e c t i f :  We have initiated a prospective study of inten- 
sity-modulated radiotherapy (IMRT) for locally advanced prostate 
cancer and present our procedures for target volume definitions, 
optimisation criteria, field arrangement as well as our early experi- 
ences in terms of resulting dose distributions and acute effects. 
M a t e r i a l s / M e t h o d s :  Until April 2006, 17 patients with locally ad- 
vanced prostate cancer (stage T3b) have completed a course of ra- 
diotherapy (RT) where an initial seven-field IMRT plan delivers 50 Gy 
to the prostate, seminal vesicles and pelvic lymph nodes followed 
by a four-field conformal set-up delivering 20 Gy to the prostate and 
seminal vesicles. DVH-data for the added plans (50 Gy with IMRT, 20 
Gy with CRT) were compared to the DVH-data for the summation 
of two CRT plans (50 Gy with CRT, 20 Gy with CRT) for the six most 
recent cases. In the optimisation, the highest priorities were given 
to target coverage and intestine sparing. Acute gastro-intestinal (GI) 
and genito-urinary (GU) toxicity according to the RTOG scoring sys- 
tem was recorded weekly throughout as well as 3 months after the 
treatment course. Patient-specific quality assurance included point 
dose verification in a dedicated phantom and fluency verification 
using an electronic portal imaging device. 
Results:  Use of IMRT reduced the normal tissue irradiation consid- 
erably compared to CRT. Volumes above 40 Gy and 50 Gy were re- 
duced significantly for the intestine (e.g. at 50 Gy, from 95 cm 3 to 20 
cm3; p = 0.026), volumes above 40 Gy, 50 Gy and 60 Gy were reduced 
significantly for the bladder, while volumes above 30 Gy, SO Gy and 
60 Gy were reduced for the rectum and volumes above 20 Gy, 30 
Gy and 40 Gy were reduced for the hip joint muscles. The minimum 
target dose increased for both targets when using IMRT. During the 
treatment course, Grade 2 GI complications were reported by two 
of 17 patients (12%) treated with IMRT, while Grade 2 GU compli- 
cations were observed among three of these cases (18%), and this 
appears lower than our previous conformal RT experience for this 
patient group (35% of both GU and GI Grade 2 complications dur- 
ing treatment). Three months after RT, no Grade 2 effects have been 
observed among the seven cases investigated. Updated acute effect 
data will be presented at the meeting. 
Conclus ions:  IMRT for irradiation of pelvic lymph nodes in prostate 
cancer reduces normal tissue irradiation and improves target cov- 
erage, and shows promise for also reducing toxicity. The treatment 
planning and verification procedures are now part of the routine 
workload. 
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INTENSITY-MODULATEDTOMOTHERAPYWlTH STEREOTACTIC RA- 
DIOSURGERY FOR BRAIN TUMORS:VALIDATION OF A SUPPLEMEN- 
TARY VALUE OF C11-METHIONINE-PET IMAGES IN TREATMENT 
PLANNING. 
M. Masayuki ~, S. Jun 2, M. Kazuhiro 3, Y. Kazutoshi 3, Y. Naoya ~, A. Hiro- 
fumi ~ , H. Shinya 4, M. Sunaho4,T. Osamu4,T. Yutaka 5 , S. Iori s, Y. Takashi s , 
S. Yuta 6, H. Hiroaki 4 
I - KIZAWA MEMORIAL HOSPITAL, Radiation Ontology, Minokamo, Japan, 
2 - CHUBU MEDICAL CENTER, Neurosurgery, Minokamo, Japan, 
3 - KiZAWA MEMORIAL HosPrrAL, Neurosurgery, Minokamo, Japan, 
4 -GIFU UNIVERSITY, Radiology, Gifu, Japan, 
5 - CANCER INSTITUTE HOSPITAL, Radiation Oncology, Tokyo, Japan, 
6 - NAGOYA CITY UNIVERSrrY, Radiology, Nagoya, Japan 

Purpose/Objectif: CT/MRI fusion technology is commonly used in 
radiation treatment planning of brain tumors. Recently the gross 
tumor volume (GTV) delineation in brain tumors, based tradition- 
ally on computed tomography (CT) and magnetic resonance imag- 
ing (MRI), was improved in using biologic imaging: 11C-methionine 
positron emission tomography (MET-PET).The higher specificity and 
sensitivity of MET-PET for brain tumors, in comparison to anatomic 
imaging (CT and MRI), was demonstrated in previous studies and is 
the rationale for the integration of biologic imaging in the radiation 
treatment planning. The goal of our work is to evaluate the feasi- 
bility of intracranial radiosurgery by means of helical tomotherapy 
system (Hi-Art from Tomotherapy Inc.) and to assess the supplemen- 
tary value of C11-Methionin-PET images in treatment planning. 
Materials/Methods: In eight patients (4 malignant gliomas and 4 
brain metastases) with 17 brain tumors CT, gadolinium enhanced 
Tl-weighted MRI and MET-PET were performed for stereotactic ra- 
diosurgery treatment planning. Median age was 58 years (range, 
29-78 years). Median Karnofsky performance status (KPS) was 80% 
(range, 40-100%). These image sets (CT/MRI and CT/MET-PET) were 
then fused utilizing the Pinnacle System. CT/MRI GTV (GTVl) was 
defined as the contrast-enhanced area on CT/T1 gadolinium-MRI 
image fusion images and CT/MET-PET GTV (GTV2) was defined as 
the area of an accumulation of CT/MET-PET apparently higher than 
that of normal tissue on CT/MET-PET fusion images. The planning 
target volume (PTV) encompassed the GTV plus 2-mm margin. The 
initial PTV was prescribed a dose of 20 Gy. This dose was prescribed 
to the 95% isodose line, which covered the PTV. Stereotactic radio- 
surgery was performed with the helical tomotherapy system and an 
adapted 6 MV linear accelerator. Precise and reproducible patient 
immobilization was achieved with a thermoplastic mask. GTV, PTV 
and Homogeneity Index were assessed, and compared CT/MR fu- 
sion plan to CT/MET-PET fusion plan using dose statistics, dose-vol- 
ume histograms (DVH), and the Radiation Therapy Oncology Group 
(RTOG) stereotactic radiosurgery criteria. 
Results: Mean GTV1 was 15.1 cm 3 (range, 0.2-54.9 cmJ; standard 
deviation, 16.1 cmJ). Mean PTVl was 27.1 cm 3 (range, 1.1-88.0 cmJ; 
standard deviation, 25.1 cmJ). On CT/MET-PET fusion plan three 
tumors (Mean GTVl was 0.2 cmJ: range, 0.1-0.3 cm 3) could not be 
detected, ten tumors (Mean GTV2 was 0.2 cmJ: range, 0.1-0.3 cm 3) 
were larger than CT/MR fusion plan and only one tumor (that was 
radiation necrosis) was smaller than CT/MR fusion plan. Mean GTV2 
was 17.9 cm 3 (range, 0-62.2 cmJ; standard deviation, 19.1 cmJ). 
Mean PTV2 was 31.1 cm 3 (range, 0-105.0 cmJ; standard deviation, 
31.6 cmJ). Our initial comparison of the CT/MRI fusion plan and the 
CT/MET-PET fusion plan showed the Conformity Index was 95%, 
respectively, and the Homogeneity Index was 106% and 107%, re- 
spectively. There was no acute toxicity all patients. 
Conclusions: CT/MET-PET volumes were, in general, only slightly 
larger than the CT/MRI volumes. However, a few patients had a 
marked difference. As would be expected, the D95's were larger for 
the MET-PET fusion plan than they were for the CT/MRI plan except 
for radiation necrosis. We recommend CT/MET-PET fusion planning 

in irradiation to facilitate normal tissue sparing and toxicity reduc- 
tion on one hand and to decrease the likelihood of geographical 
misses in target volume definition on the other hand.This study also 
show that intracranial radiosurgery by means of helical tomothera- 
py system is feasible with no acute toxicity. 
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INVERSE PLANNING WlHT PHYSICAL CONSTRAINS IN IMRT: ANA- 
LYSIS FROM A RADIOBIOLOGICAL POINT OF VIEW 
V. Bourel~,M. de la Torre2, M. Skumanic ~ 
I -IRIES, DepartmentofRadiation Physics, BuenosAires, Argentina, 
2 - CE DE TE, Department of Radiation Oncology, Buenos Aires, Argen- 
tina 

Purpose/Objectif: At the present time it is quite frequent to use of 
radiobiological parameters (TCP, NTCP and UTCP) to evaluate treat- 
ment plans. The goal of this work is to use radiobiological tools to 
evaluate the results obtained in Inverse Planning IMRT calculations 
performed with physical constrains only. This work was carried out 
on treatment plans for prostate irradiation. 
Materials/Methods: The IMRT treatment plans of 30 patients with 
prostate cancer were analyzed. All the plans were carried out with 
7 fields. In each case three possible protection levels on the organs 
at risk (low, normal and high) were considered. For the 90 planned 
cases it was calculated the TCP for the prostatic volume (average 
volume: 137.04 cm 3 + 44.1S cmJ), the NTCP for rectum (average vol- 
ume: 75.00 cm 3 + 35.81 cmJ), the NTCP for bladder (average volume: 
201.97 cm 3 + 43.69 cm 3) and the UTCP. 
Calculation ofTCP, NTCP and UTCP were achieved with a special soft- 
ware using data obtained from the DVHs generated by a Treatment 
Planning. 
Results: Increasing the protection level on the organs at risk (rectum 
and bladder) using physical constrains in Inverse Planning implies 
looking for the decrease of high dose in them and consequently it 
implies decreasing the NTCP too. Generally high protection on or- 
gans at risk is accompanied by an inadequate covering of the target 
volume and a decrease in theTCP as an effect of the dose decrease 
in some sectors of the target volume, usually near to the organs at 
risk. 
Our analyses shows that the increase of the protection level in or- 
gans al risk based on physical constrains indeed induce to the de- 
crease of the NTCP (this is verified in 100% of the cases for bladder 
and in 96.7% of the cases for rectum). Increasing the protection level 
induce to decreasing the TCP in 70% of the cases but in the remain- 
ing 30% increase the TCR The behavior of the UTCP increasing the 
protection level on organs at risk doesn't have a defined tendency. 
In our study a clear tendency of increasing the UTCP was detected 
(100% of the cases) when we change from low level to normal level 
of protection, but in the contrary situation, changing from normal 
level to high level protection, has shown a very variable behavior 
(43.3% vs. 56.7%). 
Conclusions: Adding radiobiological parameters to dosimetric 
observations or DVH analysis evidence non expected results. This 
implies that the use of biological parameters in the construction of 
objective functions used in inverse planning can improve the results 
obtained in IMRT treatment plans. 
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OPTIMIZING THE NUMBER OF SEGMENTS IN IMRT FOR DVH,TOTAL 
MONITOR UNITS, AND DELIVERY TIME 
C. Stewart 1, J. Das ~, A. Gold berg 1 
1 - UNIVERSITY OF PENNSYLVANIA, Radiation Ontology, Philadelphia, PA, USA 

Purpose/Objectif: IMRT decreases clinical operational efficiency 
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due to intensive time required for planning and daily treatment 
delivery. To overcome this problem, we have investigated the op- 
timum parameters for IMRT treatment. We have examined possible 
permutations of minimal MU per segment and average number of 
segments/beam on total monitor units, PTV and critical structure 
dose, and efficiency of beam segmentation. 
Materials/Methods: Treatment planning exercises were planned 
using the Oncentra Treatment Planning system for a Siemens Unit 
with a 1 cm wide MLC. Using single sets of contours for prostate 
and brain, we changed the number of segments/beam (5, 7, 10, 15, 
20, 25, 30, 40 per beam) for five-field, 15 MV, 500 MU/s and seven- 
field, 6 MV, 300 MU/s treatment plans respectively. We examined 
the impact of minimum MU/segment on DVH and total number of 
segments to execute a plan. We examined the effect of increasing 
the total num bet of segments/plan on dose homogeneity and treat- 
ment time using 2 and 4 MU minimum constraints/segment 
Results: Over the range of 1 to 1S minimum MU/segment, we found 
no appreciable effect on the quality of the DVH as measured quali- 
tatively or by minimum, maximum and median values for a given 
number of segments. Increasing the limiting constraint of total seg- 
ments/plan results in an initial linear rise followed by a plateau of 
the total number of segments calculated to execute a plan (fig. 1). 
Retrospectively, we found the total delivery time/segment in our 
clinic to be relatively constant with treatment time/segment for 6 
MV being 11.4 s and for 1S MV being 8.4 s.The dose homogeneity is 
improved by increasing the total number of segments (fig 2). 
Conclusions: The optimal constraint for average number of seg- 
ments/field was found to be approximately 20 in order to minimize 
dose heterogeneity while maximizing the efficiency of beam seg- 
mentation. Increasing the minimal MU/segment from 2 MU to 4 MU 
resulted in fewer calculated segments/plan without compromising 
PTV and Critical Dose DVHs. Qualitative analysis of DVHs shows that 
increasing beam segmentation, results in a steeper gradient com- 
pared to less segmentation. 
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PHANTOM INVESTIGATION OF THREE-DIMENSIONALTARGET MO- 
TION-INDUCED DOSE DISCREPANCY DURING INTENSITY MODU- 
LATED RADIATION THERAPY (IMRT) DOSE DELIVERY. 
B. SalterS, J. Tanyi2,V. Varchena 3, M. Fuss 4 
I - UNIVERSITY OF UTAH, Radiation Oncology, Salt Lake City, Utah, USA, 
2 -UNIVERStTY OF ARIZONA MADiCAL CENTER, Radiation Oncology, Tucson, 
Arizona, USA, 
3 - COMPUTERIZED IMAGING REFERENCE SYSTEMS, INC., Medical Physics, Norfolk, 
Virginia, USA, 
4 - UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER~CANCER THERAPY AND RESEARCH 
CENTER, Radiation Oncology, San Antonio, Taxas, USA 

Purpose/Objectif: To experimentally quantify the deviation of pre- 
scribed hypolstandard-fractionated IMRT doses due to 3D target 
motion that is synchronized/unsynchronized with treatment beam 
delivery. 
Materials/Methods" CT-image information for two stationary tar- 
gets (I and 3.15 cm in diameter), embedded in a prototype of a 
commercially available dynamic anthropomorphic thorax phantom 
(CIRS Inc., Norfolk, VA, ), were imported into a commercial TPS (Car- 

vus Version 5.0M Rev Jd, NOMOS Corporation, Cranberry Township, 
PA,) for inverse treatment planning. Optimized, dose fluence maps 
were generated for delivery with either a dynamic MLC (DMLC) (5 
x 5 mm 2 pencil beam size and 7 non-opposing coplanar static gan- 
try positions) or a MIMIC binary MLC (1-CM mode with gantry arc 
length of 40 ° and fluence modulation every 5 °) platform, with beam 
intensity levels of 0-100% in 10% steps at machine dose rates of 300 
and 400 MU/min respectively. Prescription doses of either 1 .HGy or 
12Gy from a 6MV beam, covering at least 97% of the PTV, with the 
GTV receiving at least 95%, were specified. The optimized treatment 
plan for each technique was delivered to the corresponding target 
when; 1) stationary, 2) moving in 3D and not synchronized with 
linac motion (unsynchronized), and 3) moving in 3D, synchronized 
in phase with beam delivery. Four target motion-to-linac/MLC mo- 
tion initial phase relationships were used for synchronization. The 
3D, target motion cycle was 4 sec long with excursions of +10ram 
S-I, +5mm AP, and +2mm R-L The MOSFET 20 patient dose verifica- 
tion system (Thomson & Nielsen Electronics Ltd., Ottawa, ON, ) was 
used for point dosimetry at the center of each target. 
Results: For the DMLC technique with 1.8-Gy prescription dose, 
there was a mean 0% deviation between the static and unsynchro- 
nized dynamic doses. With a 12-Gy prescription dose, there was 
<296 deviation. For the MIMIC binary MLC technique with 1.8-Gy 
prescription dose, a 4% deviation between the static and the unsyn- 
chronized dynamic doses was recorded for the 10ram target, and 
a 1% deviation for the 31.5mm target. With a prescription dose of 
12Gy, a 3% deviation was recorded for both targets sizes. When the 
initial target motion phase was synchronized with the beam, inter- 
fraction measurements were reproducible. The difference between 
static and motion-to-beam synchronization techniques was < 4%. 
However, variations between mean doses of different initial phases 
were as much as 10%, larger variations more prominent in the small 
dose fraction measurements. 
Conclusions: The delivered dose deviation at the center of the tar- 
get between static and unsynchronized dynamic measurements is 
_< 4%. When implementing motion-to-beam synchronization tech- 
niques, errors can be as high as 10%, thus indicating the importance 
of correct synchronization. 
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Table i: Measured mean doses (complete data will be 
presented). Under the ~target motion phase" column, 
'static' defines the reference stationary state, 'unsync' 
defines motion in 3D not synchronized with linac 
beam delivery, and the phase angles define the initial 
phase at which target is synchronized with the beam. 
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PRE-TREATMENT VERIFICATION OF CLINICAL IMRT FIELDS 
T. Ercan1,S. Igdeml, S. Yildirim ~ 
I - METROPOLITAN FLORENCE NIGHTINGALE HOSPITAL, Radiation Oncology De- 
partment, Istanbul, Turkey 
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Purpose/Objectif: After the evaluation and acceptance of treatment 
plans of patients that are subject to IMRT, treatment planning sys- 
tem (TPS) results are verified under treatment conditions and if the 
results are between the acceptance limits, the patients are treated. 
The purpose is to increase the quality of the treatment of patients 
treated with IMRT. 
Materials/Methods: The treatment is performed with the Varian 
Clinac 2300CD Lineer Accelerator with 120dMLC. For head&neck 
6MY, for prostate 18MV photon beams are used. The planning is 
performed using the pencil beam convolution algorithm in the Var- 
ian Eclipse Helios (7.5.18) TPS. Portal dosimetry is performed with 
aSS00 Varian Electronic Portal Image Dedector (EPID). For absorbed 
dose measurements at reference point 0.1255cc (PTW) ion chamber, 
Unidose electrometer (PTW) and PTW Universal IMRT phantom are 
used. The network system is Varis version 6.5. 
Absolute dose measurements were performed for each plan with 
the gantry, collimator and couch angles at zero degree and deliver- 
able patterns for a patient plan are transferred to the phantom and 
doses in the phantom are computed for quality assurance. Than the 
plan is transferred to the treatment machine via the network sys- 
tem. In the treatment machine the IMRT phantom is irradiated for 
every field and the electrometer readings are noted. The readings 
are calculated based on IAEA-277 absorbed dose protocol. The ba- 
sic assumption in this process is that if the dose calculated in the 
phantom is equivalent with the measurement in the phantom, than 
the dose delivered to the patient is equivalent with the dose calcu- 
lated in the patient. Reference point dose difference between TPS 
and phantom measurements should be less than 3% following our 
acceptance criteria. 
The verification of portal dosimetry in IMRT planning is calculated 
for the dMLC for all the treatment fields using TPS portal dose pre- 
diction algorithm. The plan is transferred to the treatment machine. 
The beaming is realized for every treatment field and the actual 
dMLC fiuence maps are evaluated with gamma evaluation method. 
Typical criteria of acceptance are a dose difference of 3% and a 
distance to agreement of 3mm. And the gamma evaluation score 
should be less than 1. 
We also look at fluence map and evaluate isodose overlay and pro- 
file for each IMRT field which is calculated at the TPS and acquired 
at EPID. 
Results: We performed 226 and 197 reference point dose measure- 
ments for 33 head&neck and 38 prostate IMRT plans, respectively. 
Median reference point dose measured in the TPS was 252.5cGy 
(range 147-280) and in the phantom 248.64cGy (range 144-280). The 
median difference between the phantom and TPS measurements 
was 1.3% (range -2.6-4.1) with a standart deviation 1.6%. Only for 
one prostate and 3 head and neck plans the dose differencewas 
<3%. Gamma score results were less than 1 for each IMRT field. ' 
Conclusions: We found that the discrepancies between the TPS and 
phantom measurements for reference point dose was less than 3% 
in most of the patients. The gamma score was less than 1 for all 
planned fields. Portal dosimetry provide significantly faster pre- 
treatment QA for IMRT. 
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PRELIMINARY EXPERIENCE IN THE MANAGEMENT OF A PARASEL- 
LAR MENINGOTHELIAL MENIGIOMA WITH TOMOTHERAPY 

M. Motta ~, C. Fiorino 2, A. Bolognesi ~, B. LongobardP, N. Di Muzio ~, E. 
De Martin 2, F. Alongi ~ , R. Calandrino 2, F. Fazio ~ 
I - S. RAFFAELLE HOSPITAL~ Department of Radiotherapy, Milan, Italy, 
2 - S. RAFFAELLE HOSPITAL, Department of Medical Physics, Milan, Italy 

Purpose/Objectif: To evaluate the feasibility of radical radiation 
treatment with TT for a meningioma located around the optic chi- 
asm, and the left optic nerve, avoiding blindness for the patient. 

Materials/Methods: A 50 years old woman affected by meningothe- 
lial meningioma located around the optic chiasm and the left optic 
nerve was treated in our Institution. 
Dose patterns were evaluated, comparing Tomotherapy ( TT ) with 
3DCRT and IMRT. 
Dose constraints were: D MAX chiasma < 45 Gy, D MAX optic nerves 
<_ 50 Gy, D MAX brainstem < 55 Gy. 
Results: If prescribing 54 Gy to GTV with 3DCRT, the optic pathways 
reach an unacceptable dose, due to tumor location around the optic 
chiasm and the left optic nerve. In comparison with TT, IMRT reaches 
a slightly better coverage of volumes of interests, while TT affords a 
better sparing of organs at risk ( OAR ). With 1-i- only 43.03 Gy, dose 
max, are reaching the optic chiasm versus 50.0 Gy with IMRT. Due to 
the extension of the disease, 51.7 Gy, dose max, are delivered to the 
left optic nerve with IT, while 52.3 Gy is the D.MAX with IMRT. The 
right optic nerve reaches only 37.51 Gy with TT versus 45.4 Gy with 
IMRT. The median brainstem dose is 41.27 Gy, with a dose max of 
52.13 Gy withl-r, versus 51.7 Gy with IMRT.TT was chosen as the best 
treatment delivery modality. Treatment finished one year ago, and 
the volume of the meningioma is unchanged at MRI. No side effect 
appeared, except transient alopecia. 
Conclusions: TT is a new modality to deliver radiotherapy which can 
be applied to these uncommon and aggressive neoplasm. Beyond 
the higher accuracy in delivering radiation treatment in comparison 
with 3DCRT, an additional advantage of TT is the daily megavoltage 
CT, that allows to check the accuracy of set-up before each fraction. 
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PROSTATE DOSE ESCALATION: BLIND VERSUS GTV-ASSURED 
BOOST. 
M. van Vulpen 1, I. Lips 1, C. Jeukens ~, P. Hofman ~, B.W. Raaymakers 1, JJ. 
Battermann~, J.J.W. Lagendijk ~, U.A. van der Heide 1 
1 - UMC UTRECHT, Radiation-oncology, Utrecht, The Netherlands 

Purpose/Objectif: Dose escalation is beneficial for treating prostate 
cancer. A blind boost of the dose to the entire prostate unfortu- 
nately results in an underdosage of the peripheral zone, where the 
majority of tumors is located. Modern imaging techniques may be 
used to direct the boost to the visible GTV. However, prostate can- 
cer is usually a multi-focal disease. Due to limited sensitivity of the 
imaging techniques small, but clinically relevant tumor loci may be 
missed. Therefore, a boost to the visible tumor only seems inade- 
quate. To cope with this uncertainty we propose a strategy directing 
the boost to the entire prostate, but steering the underdosage in the 
peripheral zone away from the visible tumor.This guarantees cover- 
age of the visible GTV, while minimizing the risk of missing small 
loci.This approach is evaluated in a planning study. 
Materials/Methods: For 5 patients with T3 prostate cancer the pros- 
tate and the peripheral zone were delineated on 3T MRI.The tumor 
area was determined using T2 MRI, Dynamic Contrast Enhanced 
MR and Diffusion Weighted Imaging MR. A 7-field IMRT technique 
was planned using Plato-ITR Margin applied was 4mm. The follow- 
ing constraints were applied: rectum V72Gy<5%, V70Gy<25% and 
V50Gy<60%, bladder V72Gy<10%. Compared were 3 plans: blind 
prostate dose escalation (prostate corpus to 84Gy), a boost to the 
visible tumor only (GTV 84Gy, rest of prostate corpus 76Gy) and the 
GTV-assured boost (prostate corpus 84Gy, entire GTV 84Gy). 
Results: When comparing the different strategies (blind escalation, 
a boost to the GTV only, and the GTV-assured boost) GTV V99% was 
81.2Gy (75.3-83.7), 82.5Gy (81.3-83.4) and 83.1Gy (82.2-84.2) respec- 
tively. The V99% dose to the peripheral zone was 79.0Gy (76.4-82.5), 
74.0Gy (72.3-75.2) and 79.3Gy (76.7-82.5) respectively. Hence, some 
patients do not reach the prescribed dose. Compared to blind dose 
escalation the GTV-assured boost yields a comparable dose to the pe- 
ripheral zone, but improves the dose to the visible tumor. Margins larg- 
er than 4mm or higher doses are expected to increase this difference. 
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Conclusions: This planning study shows that the GTV-assured boost 
approach equals the results of blind dose escalation to the periph- 
eral zone but increases the dose to the tumor. 
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QUALITY PARAMETERS TO EVALUATE THE SEQUENCER OF IMRT- 
FIELDS IN SLIDING WINDOW MODE 
E. Blank 1, I. EichwurzeP, D. Sidow 1, A. Buchalil,V. Budach 2 
I - RUPPINER KLINIKEN GMBH, Radiotherapy, Neuruppin, Germany, 
2 -CHARITE CAMPUS BERLIN MITRE, Radiotherapy, Berlin, Germany 

Purpose/Objectif: One of the features of quality assurance of IMRT 
treatment plans should be the evaluation of the MLC-sequencer 
output. For example, two main error causes of IMRT field generation 
are inter-leaf-leakage and the tongue and groove effect. Both ef- 
fects depend on the fluence complexity as well as on the sequencer 
that calculates the leaf motion. 
Materials/Methods: Four parameters are used to evaluate the se- 
quencer results: MU efficiency, the mean segment size, the tongue 
and groove-coefficient and the leakage-coefficient. These param- 
eters are calculated using the positions of leafs during the treat- 
ment. 
All four quality parameters are investigated depending on the used 
dose rate and the fluence complexity respectively. The fiuence com- 
plexity is varied by use of smoothing procedures. 
Results: Results for prostate treatment plans and head and neck 
treatment plans will be presented. The delivery of the IMRT fields is 
evaluated by film dosimetry.The results of gamma analysis between 
measured and calculated dose distributions in a physical phantom 
will be correlated with these quality parameters. 
Conclusions: A computer program has been developed for auto- 
matic tests of IMRT plans in clinical routine and will be presented 
in this study. 
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SPATIAL AND DOSIMETRIC VARIABILITY OF ORGANS-AT-RISK IN 
HEAD AND NECK IMRT 
J. Robar ~, A. Day2,J. Clancey 2 
1 - Nova SCOTIA CANCER CENTRE AND DALNOUSIE UNIVERSITY, Medical Physics, 
Halifax, Canada, 
2 - Nova SCOTIA CANCER CENTRE, Radiation Therapy, Halifax, Canada 

Purpose/Objectif: One of the challenges in IMRT of head and neck 
cancer is spatial and dosimetric variability caused by random error 
and systematic, anatomical change over time. The purpose of this 
patient study is two-fold: i) to track, using 3D imaging, the displace- 
ment of organs-at-risk (OARs) over time; and ii) to assess the dosi- 
metric impact of these changes on OAR sparing.These two analyses, 
respectively, provide for improved definitions of Planning Risk Vol- 
ume (PRV) margins and estimates of normal structure sparing over 
the course of treatment. 
Materials/Methods: Fifteen IMRT H&N patients were selected ran- 
domly and were CT imaged weekly over the seven-week treatment 
course. Two analyses were performed: i) The original planning CT 
was fused to each follow-up CT by matching stable external land- 
marks on the immobilisation system base-plate. Landmarks were 
then placed at regions of interest including superior and inferior 
brainstem, C1, C6 and T2 spine, medial and lateral aspects of parotid 
glands and styloid tips. Three-dimensional translations of these 
landmarks were then recorded as a function of time. For the parot- 
ids glands, anatomical shift was isolated by subtracting the styloid 
coordinates from the parotid landmark coordinates, ii) OARs, includ- 
ing the brainstem, spinal cord and parotid glands, were contoured 
on all CT sets. The original IMRT plan was re-mapped onto each of 

the follow-up CT sets. This allows generation of a temporal series of 
dose volume histograms for each normal structure. 
Results: Spatial displacement of the superior and inferior brainstem 
was randomly distributed over time and variability increases signifi- 
cantly at more inferior spinal locations. The magnitudes of the 3D 
displacement vector (Figure 1) among all patients and CT sets were 
2.8 + 1.5 mm (sup brainstem), 3.4 + 1.6 mm (inf brainstem), 3.3 + 
1.9 mm (C1), 5.5 + 2.9 mm (C6), 6.1 + 3.2 mm (T2). In contrast, both 
parotid glands exhibited a systematic translation in the medial di- 
rection (Figure 1, lowest two plots), i.e. into the high-dose volume. 
Dose volume histograms for the brainstem and upper cord showed 
minimal variation over time, with maximal doses within +10% of 
planned values for the majority of patients. The deviation of the 
maximum dose received by lower cord was close to zero when aver- 
aged over all patients and time; however, several patients showed 
daily deviations of 25% from planned maximum, caused by sig- 
nificant lateral variability. For both parotid glands, the medial shift 
over the course of treatment results in delivered mean dose values 
greater than those predicted by the initial plan. 
Conclusions: Measured spatial variability along the spinal axis ap- 
pears random with displacement vector magnitudes of approxi- 
mately 3 mm at the level of the brainstem and upper spinal cord but 
increasing at more inferior locations. The parotid glands translate 
medially in a systematic fashion over the course of treatment, result- 
ing in a significant increase of delivered mean dose. 
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STEP & SHOOT IMAT FORTHE PROSTATE, MORE BEAMS, LESS QA 
G. Meijer ~, R. Janssen 1 

- CATHARINA HOSPITAL, Radiotherapy, Eindhoven, The Netherlands 

Purpose/Objectif: Clinical introduction of IMRT is often hampered 
by extensive QA procedures that are required to validate that a 
complex linac prescription yields a desired dose distribution. A new 
step & shoot IMAT technique is developed for the prostate using a 
commercial TPS that yields high-quality dose distributions and can 
be directly and safely delivered without the need for extensive dosi- 
metrical QA procedures. Aim of the treatment is to irradiate the PTV 
to a dose of 70 Gy while boosting the prostate itself to a dose of 76 
Gy and simultaneously sparing the rectum as much as possible. 
Materials/Methods: A coplanar arrangement of 13 beams is super- 
imposed to the PTV.The gantry angles are uniformly distributed tak- 
ing into account that the C-arm must be avoided at the entrance side 
of each beam. Each beam is split into one primary segment and one 
or two secondary segments depending on the geometry of the PTV 
and rectum. The primary segments encompass the complete PTV, 
whereas the secondary segments block the rectum and encompass 
the PTV elsewhere, resulting in approximately 28 segments in total. 
In the final phase, the leaf settings and segment weights are opti- 
mized using conventional dose objectives (Fig 1). 
Caption Fig 1: Primary and secondary segments of an oblique beam 
before and after optimization. 
Results" The applied optimization method leads to high-quality 
dose distributions, that are very similar to that of a full fluence based 
5-beam technique with 35 segments. Using a'single button' delivery 
method, both treatments can be delivered within 4 minutes. How- 
ever, the 13-beam technique has three advantages over the 5-beam 
technique: 
1. approximately 85% of the dose to the prostate is delivered by the 
primary segments that are conventional in the sense that they are 
highly symmetrical and convexly shaped (Fig. 2) 
2. due to the segmentation method no segment configurations with 
abutting leafs are generated, so tongue & groove effects can be ne- 
glected 
3. although the shapes of the secondary segments are generally 
not convex or symmetrical, they are also not very unconventional, 
whereas full fluence based optimization techniques sometimes re- 
sult in segments with exotic shapes and high intensities. 
Caption Fig 2: Dose distributions of the total plan, primary segments 
and secondary segments. The white isodose lines indicate the 40%, 
60%, 80%, 90%, 95% and 100% dose levels. The 105% and.110% 
isodose lines are displayed in black. 
Conclusions: Due to the intrinsic characteristics of the optimization 
method, the step & shoot IMAT technique can be right away and 
safely delivered with conventional QA procedures. 
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SUPERIORITY OF INTENSITY MODULATED RADIOTHERAPY OVER 
BEST THREE-DIMENSIONAL CONFORMAL RADIOTHERAPY COM- 
BINED WITH BRACHYTHERAPY IN TREATMENT OF NASOPHARYN- 
GEAL CARCINOMA: A PLANNING STUDY 
Z. Taheri-Kadkhoda ~, N. Pettersson 2, K-A. Johansson 2 
I - SAHLGRENSKA UNIVERSITY HOSPITAI~ Jubileumskliniken, Gothenburg, Swe- 
den, 
2 - SAHLGRENSKA UNIVERSITY H O S P I T A L ,  Radiophysics, Gothenburg, Sweden 

Purpose/Objectif: To investigate the benefits of Intensity-Modu- 
lated Radiotherapy using simultaneous multitarget treatment 
technique (SIMT-IMRT) over the best three-dimentional conformal 
radiotherapy combined with intracavitary brachytherapy (3DCRT + 
IBT) in treatment of nasopharyngeal carcinoma (NPC), a planning 
study was performed. 
Materials/Methods: Eight NPC patients (two for each T stage) were 
chosen. The actual computer tomog raphy data sets for each patient 
were retrieved in order to delineate Gross tumor volumes.Three sets 
of PTV (PTV 1, PTV 2 ,PTV 3) as well as at least ten different organs at risk 
were delineated for each case. PTV ~ and PTV 2 included GTV plus 0.S 
cm and 1.5 cm margins. PTV 3 included the adjuvant volume of the 
neck. Both SIMT-IMRT and 3DCRT + IBT plans were prepared for each 
case. The mean amount of treatment fields for each modality were 
nine and 13, respectively. Dose prescriptions for PTV ~, PTV 2 and PTV 3 
were 72.6 Gy, 66 Gy and S2.8Gy in 33 fr for SIMT-IMRT plans vs. 72 
Gy (consisting of 66 Gy/33 fr for external radiotherapy and 3Gy x 2 
for IBT), 66Gy/33fr and 46Gy/23fr for the combined modality plans, 
respectively. 
Results: Generally, SIMT-IMRT plans provided more homogeneous 
and conformal plans than 3DCRT + IBT plans.The mean equivalent 
uniform dose (EUD) for PTV 1 for the two techniques were 67 Gy vs. 
63.7 Gy, respectively (p = 0.016).The mean values for tumor control 
probability (TCP) adjusted and not adjusted for accelerated tumor 
repopulation after 28 days for the two treatment modalities were 
94.3% and 98% vs. 89.9% and 95.8%, respectively (p = 0.016). The 
mean dose to middle ear and external auditory channels, parotid 
glands and temporomandibular joints were significantly lower in 
SIMT-IMRT than 3DCRT + IBT plans. 
Conclusions" Our general inference from this study is that in radio- 
therapy treatment planning of NPC, SIMT-IMRT plans still stand su- 
perior to very complex 3DCRT plans combined with IBT in terms of 
tumour coverage, increase in local TCP and reduction of the dose to 
some organs at risk. 
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THE INFLUENCE OF DIFFERENT IMRT DELIVERY TECHNOLOGIES 
ON THE PERIPHERAL DOSE OUTSIDE THE TREATED BODY REGION 
? FURTHER RESULTS 
T. Wiezorek 1, H. Salz 1 , A. Voigt~,Th. Wendt ~ , D. Georg 2, D. Harder ~ 
I - F R I E D R I C H - S C H I L L E R - U N I V E R S I T Y ,  Clinic for Radiooncology, Jena, Germa- 
ny, 
2 - AKH WIEN, Clinic for Radiooncology, Vienna, Austria, 3 - GEORG-Au- 
GUST-U NIVERSITY, Medical Physics, G6ttingen, Germany 

Purpose/Objectif: Today intensity modulated radiotherapy (IMRT) 
is a frequently used technique for the optimization of radiotherapy, 
possibly with the effect of higher cure rates and/or reduced side 
effects. Besides the fact that radiation eradicate tumor cells it has 
the potential to generate stochastic effects in healthy tissue, such 
as induced secondary malignancies. Other authors have published 
data about peripheral doses in patients undergoing radiotherapy. 
The aim of this work is to quantify the influence of different IMRT 
technologies with respect to the peripheral dose outside the treated 
body region. 
Materials/Methods: On two linacs (four energies: 6 MV, 10 MV, 15 MV, 
25 MV) point dose measurements were performed at large distances 
(29 cm off axis inplane) from the treated region at different depths 
using an acrylic phantom. Field dimensions were 20 cm (crossplane) 
• 22 cm (inplane) for both an open beam and with an artificial IMRT 
fluence distribution. Fluence distributions consisting of stripes of 
high and medium intensity levels were generated by segmented 
multileaf-modulated (sMLM), by tin+wax compensators (TWComp) 
and by lead-containing MCP96-compensators (PbComp). All treat- 
ment plans were generated with Helax TMS (Theranostic). The treat- 
ments were delivered with a Mevatron Primus (Siemens OCS) and 
with a Precise (Elekta) linac. Point dose measurements were done 
with an ionisation chamber IC 04 (Scanditronix/Wellh6fer) together 
with an electrometer dose 1. All doses were normalised to the mean 
dose in 10 cm depth of the acrylic phantom in the irradiated region. 
Measurements with TLD 600 and 700 are started to get an idea how 
different IMRT-technologies influence the amount of neutrons in 
the peripheral region. 
Results: For the open field,the peripheral relative doses (PD) increase 
with decreasing photon energy in depth beyond 20mm. Near the 
surface PD values are distinctly higher than those at larger depth, 
and they increase with increasing photon energy. In comparison 
with the open field, the PD are further increased by a factor varying 
from 1.2 to 1.8 when delivering the IMRT fields with sMLM, depend- 
ing on photon energy and depth.When using PbComp this factor is 
even higher (2.0 to 2.2); using TWComp, this factor varies from 2.2 to 
2.4. This increase behind compensators is similar than behind steel 

wedges when using older techniques with less beams. At depths 
beyond 20 mm and for all types of IMRT technique, the PD values 
slightly decrease with increasing photon energy. The PD values of 
the Precise linac are generally lower than of the Mevatron machine. 
The measurement results getting with the ionisation chamber could 
be approved by the TLD measurements for photons for 6MV and 1S 
MV.The measurements for the neutron generated peripheral dose 
part could not finished yet. 
Conclusions: For the open field the PD and their trend with energy 
can be explained by Compton scattering of photons from the irra- 
diated field towards the off-axis measuring points. The further in- 
crease of the PD in case of the sMLM method has to be attributed 
to MLC leakage radiation. The highest increase associated with the 
use of physical compensators, and especially the values for tin+wax 
compared to lead, can be explained by photon scattering from the 
compensators. The distinctly higher dose values near the surface 
appear to reflect secondary electron components in peripheral re- 
gions. Further experiments, focusing on neutron components in 
high energy IMRT beams, are going on. 
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WHOLE BREAST IMRT AND RESPIRATORY MOTION: A PHANTOM 
STUDY 
W. Smith~,G. Menon2,D. Pudney 3 
I - UNIVERSITY OF CALGARY, Physics, Calgary, Canada, 
2 - TOM BAKER CANCER CENTRE, Medical Physics, Calgary, Canada, 
3 -TOM BAKER CANCER CENTRE, Radiation Oncology, Calgary, Canada 

Purpose/Objectif: To quantify the effect of respiratory motion on 
treatment delivery for four whole breast tangential planning tech- 
niques: 2D conventional (CP), forward-planned (FP), surface-com- 
pensated (SC) and hybrid IMRT (hlMRT). 
Materials/Methods: An anthropomorphic breast phantom of 
beeswax (0.95 g/co) with a cork lung insert (0.25 g/cc) was con- 
structed. 4 half-beam blocked, tangential breast treatments were 
CT-planned on Eclipse 6.5. The CP technique employed dynami- 
cally-wedged fields with angles chosen for homogeneity on a single 
axial slice. The FP technique used 3 static MLC-defined apertures to 
shield volumes of dose <105% within the PTV. The SC technique 
used an Eclipse tool to generate dynamic MLC fields, to produce 
uniform dose at a beam-specific depth. The hlMRT technique em- 
ployed 2 open and 2 dynamic IMRT fields, optimized for uniform 
dose throughout the PTV. Kodak EDR-2 film was inserted in a sagit- 
tal plane through the isocentre. Each plan was delivered to 4 films: 
1 static and 3 with the phantom moving in a sinusoidal waveform 
(equal anterior-posterior and superior-inferior components, 15 cy- 
cles/min) with amplitudes of 1 cm (isocentre set at mid-cycle) and 
2 cm (both mid- and end-cycle). The change in dose homogeneity 
between static and moving films were rated by a team of radiation 
oncologists, blinded to planning technique, as 'clinically insignifi- 
cant','clinical relevance uncertain' or'clinically significant'. 
Results: Respiratory motion generally resulted in an increased dose 
gradient, with the dose decreasing near the lung interface and in- 
creasing anteriorly. Clinicians rated the change in CP dose homo- 
geneity as insignificant in all motion films. The change in dose ho- 
mogeneity for the FP treatments were rated insignificant for 1 cm 
motion, but 2 cm motion films demonstrated change of uncertain 
clinical relevance, in this step-and-shoot technique, the change in 
homogeneity was limited by the heavy weighting of the open field 
(84%). 
For the SC technique, observed changes were insignificant for all 
motions, except for 2cm end-cycle (clinical relevance uncertain).The 
hlMRT treatments resulted in the greatest change in homogeneity 
with respiration - none were rated as insignificant. Both SC and hIM- 
RT use dynamic sliding window deliveries. The entire dose (~400MU 
per field) in the SC plan is delivered through the sliding window over 
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an average of 20 respiratory cycles. The sliding window component 
of the hlMRT plan delivered ~100 MU (of 200 MU) over 5 cycles.With 
fewer cycles to smear the dose, respiration has a greater effect on 
homogeneity. 
Conclusions: This phantom study indicates that respiratory motion 
has negligible impact on conventionally planned treatment deliv- 
eries, and little effect on surface-compensated and 3D forward- 
planned techniques. The change in dose homogeneity due to res- 
piratory motion for single hybrid-IMRT fractions was judged to be 
clinically significant by radiation oncologists. 

Posters Inverse Planning 
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OPTIMIZATION AND IMPROVED EFFICIENCY OF HEAD & NECK SIB- 
IMRT PLANNING WITH PINNACLE-DMPO - A PLANNING STUDY 
WITH PHYSICAL AND BIOPHYSICAL OBJECTIVES 
M. Kunze-Busch ~, R Van Kollenburg~,JH. Kaanders ~ 
I - RADBOUD UNIVERSITY NUMEGEN MEDICAL CENTRE, Radiation Oncology, Ni- 
jmegen, The Netherlands 

Purpose/Objectif: IMRT treatment planning of H&N patients can be 
complex and time-consuming (trial-and-error process) due to con- 
cave, irregular target volumes which are close to or overlap with crit- 
ical structures. In a clinical environment where it is essential for the 
patient to start treatment within a week after the CT scan, it is im- 
portant that the planning procedure is straightforward and time-ef- 
ficient. The goal is therefore to find a standard set of objectives with 
which a satisfactory clinical plan can be achieved for every patient. 
In version 7.6c of the TPS Pinnacle 3 (Philips), physical and biophysi- 
cal (generalized equivalent uniform dose, gEUD) objectives can be 
employed and compared to see if gEUD objectives can improve the 
outcome.The optimizer DMPO integrates MLC leaf sequencing into 
the optimization process. Pinnacle 3 furthermore offers the possibil- 
ity to create command files ('scripts'). 
Materials/Methods: Fifteen patients with H&N cancer (oropharynx) 
are planned with the inverse planning module of Pinnacle3 ('step- 
and-shoot' method). The treatment technique employed is a simul- 
taneously integrated boost (SIB) technique (7 coplanar beams) with 
34"1.48 Gy to the elective and 34"2 Gy to the boost target volume 
(accelerated schedule of 5.5 weeks with 1 fraction per day during 
first 4 weeks and 2 fractions per day during last 1.5 weeks). Different 
sets of objectives for target volumes and critical structures are test- 
ed, including dose-, dose-volume-based and gEUD objectives. Fur- 
thermore, additional contours are introduced to further sculpt,the 
dose distribution and subsequently simplify the planning process. 
Results: Three sets of objectives are found (two consisting only of 
physical and one containing gEUD objectives) which all deliver clini- 
cally acceptable treatment plans in each of the 15 patients studied 
(no significant superiority of the gEUD objectives is seen). With a 
pre-defined set of objectives and 'guiding volumes', on average no 
more than 3 trial-and-error runs are needed, each run lasting less 
than half an hour (with 60 segments and 30 iterations). 
Conclusions: IMRT treatment planning of head & neck patients can 
be customized with Pinnacle3 by finding a pre-defined set of objec- 
tives and guiding volumes and by utilizing scripts. In addition, the 
use of the optimizer DMPO shortens the calculation t ime which can 
result in a total planning time even shorter than for the 3D confor- 
mal radiotherapy techniques. 
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USING BREATHING:MOTION KNOWLEDGE TO ALTER THE THERA- 
PEUTIC RATIO. 
E. Nioutsikou ~, J. Bedford ~, S. Webb 1 

1 - THE INSTITUTE OF CANCER RESEARCHr Joint Department of Physics, London, 
UK 

Purpose/Objectif: To study by simulation and experiment whether 
a priori knowledge of breathing motion can be incorporated in in- 
verse treatment-planning and accounted for. 
Materials/Methods: Respiratory motion was incorporated into an 
in-house inverse-planning package (Autoplan) by convolving the 
probability density function (PDF) of expected tumour position with 
the dose-deposition kernel in a 5mm spatial sampling grid.The CTV 
was simulated to move with an asymmetric trigonometric function, 
extending 20mm superiorly-inferiorly and 10mm anteriorly- poste- 
riorly, with its plan ning position considered to be at the middle of its 
path.Two types of plan were devised; [1] a geometrically conformal 
(CRT) plan with the multileaf collimator's projected 1 cm wide leaves 
conforming to the PTV (where their position does not need to be al- 
tered to compensate for the motion) and [2] an intensity-modulated 
(IMRT) plan with a smaller PTV but with motion-compensation. Van- 
Herk's method was used to grow the CTV into a PTV for the CRT case, 
whereas the IMRT PTV resulted from a uniform margin expansion 
of 5mm. These plans were subsequently delivered to a breathing 
anthropomorphic phantom adhering to the aforementioned mo- 
tion and the delivered doses were measured with gafchromic film, 
placed inside sagittal planes in the CTV. 
Results:Dose-volume histogram (DVH) analysis of the plans showed 
a sparing of the healthy lung. V20 for the CRT case was 22%, which 
was reduced to 19% for the IMRT with the 5mm-grown PTV. This 
resulted in the following minimum-maximum doses to the mov- 
ing CTV respectively: (94-108)% and (91-113)%. Film measurements 
have verified the feasibility of reducing the PTV margin. Measured 
doses confirmed the DVH predictions. 
Conclusions: So long as the treatment isocenter is set to the middle 
of the path of the tumour and the breathing motion is well known 
and reproducible, then motion-compensating inverse-planning 
can produce deliverable intensity profiles that can alter the balance 
of dose to the CTV and organs at risk. Potential for healthy tissue 
sparing by margin reduction to 5ram has been demonstrated. Finer 
spacing of the sampling for the PDF and the dose-deposition kernel 
should lead to greater gains. 
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PRESENT STATUS OF THE IMPLEMENTATION OF MED DIRECTIVE 
97/43 ATTHE NATIONAL LEVEL OF EU COUNTRIES 
J. Malicki~,T. Osawa 2, M.. Bogusz-Osawa ~ 
I - GREAT POLAND CANCER CENTER, Medical Physics Department, Poznan, 
Poland, 
2 - GREAT POLAND CANCER CENTER, dept, Poznan, Poland, 
3 - GREAT POLAND CANCER CENTER, Quality Assurance Dept., Poznan, Po- 
land 

Purpose/Objectif: European Council Directive 97/43/EURATOM 
on health protection of individuals against the dangers of ionizing 
radiation in relation to medical exposures issued in June 1997, has 
put on EU state member the responsibility to pass by May 13 th 2000, 
the national acts of law establishing, among many issues: 1. the re- 
sponsibilities for administering medical exposure, and 2. the quality 
assurance and control programs, including the conduction of clini- 
cal audits. The aim of this research was to reveal the present status 
of implementation of MED Directive 97/43 regulations into the na- 
tional laws of European member states. 
Materials/Methods: The survey was sent up to January 2006 to 67 
national societies from 37 European countries. 12 responses were 
received by April 14 th, 2006. Due to the low response the survey was 
sent for a second time. At the present we are waiting for further re- 
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plies. The questions were aimed to reveal: (I) present status of the 
legal environment concerning radiotherapy in European states and 
recommendations passed by entities other than the state, i.e. sci- 
entific societies, academic bodies; (2) progress in implementation 
of MED Directive 97/43/EURATOM to national laws; (3) organization 
and performance of clinical audits at the national level, (4) imple- 
mentation and maintenance of quality assurance programs. 
Results: The obtained data showed that conditions in which ra- 
diotherapy should be performed have just recently been regulated 
by national laws due to the implementation of the MED Directive. 
Although most countries have implemented the MED Directive 
regulations regarding the performance of clinical audit; including 
the steps of the audit, its comprehensiveness and the composition 
of the auditing team (mostly experts in medical physics, radiation 
oncology and engineering), in most countries it has not yet been 
put into practice. Most respondents confirmed that results of clini- 
cal audits do not determine eligibility of institutions to provide ra- 
diotherapy. The responsibility for regulatory control of radiotherapy 
departments is still with the national bodies. In some European 
countries (i.e., Czech Republic and The Netherlands) lawful regula- 
tions have been also completed by recommendations elaborated 
by scientific societies or universities. It was reported that hospitals 
rarely use their own written regulations regarding radiotherapy as 
they base their practice mostly on national laws, and national socie- 
ties guidelines. However the majority of radiotherapy departments 
have already implemented quality assurance programs or quality 
management system based on EN ISO norm 9001:2000. 
Conclusions: The implementation process of MED Directive regula- 
tions into national laws is currently in progress and it is mostly co- 
ordinated by governmental bodies such as the Ministry of Health 
or the National Atomic Energy Agency which established working 
parties for this purpose. Only few of the EU countries have fulfilled 
the req uirements of the Directive. 
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RADIOTHERAPY CAPACITY AND FRACTIONATION PRACTICE IN 
THE UK 
M. Williams I, E. Summers ~ 
I - ROYAL COLLEGE OF RADIOLOGISTS, 38, Portland Place, London WIB 4JQ, 
UK 

Purpose/Objectif: It has been estimated in a European survey that 
the has only 53% of the required radiotherapy capacity (1). Correct- 
ing this deficit would require increase of 89%. Our aim was to de- 
termine if this is really required and to study the impact on patient 
ca re. 
Materials/Methods: We reviewed data on all patients starting a 
course of radiotherapy in the week commencing 26.9.05 (2). 2592 
patients were treated (excluding skin cancer). Some of these pa- 
tients will have been receiving treatment for relapse and we esti- 
mate that 2099 patients received radiotherapy as part of their initial 
treatment for cancer. 
Results: Over a year 109148 patients would have been treated, and 
275,280 new cancers were diagnosed in the in 2002. Thus the ac- 
cess rate (proportion of patients receiving radiotherapy as part of 
their first cancer treatment) was 40% rather than 53% which has 
been recommended (3). Dose-fractionation data were collected on 
all patients and compared to evidence-based practice (4). Optimum 
fractionation remains uncertain, particularly for common sites such 
as breast where there is grade B evidence to support both 15 and 25 
fractions - this uncertainty will not be resolved until the START trial is 
published. Similar discrepancies exist for other common malignan- 
cies such as lung and prostate cancer. Clinical judgement is critical 
in deciding treatment intent and fitness for therapy. Using mini- 
mum and maximum fractionation recommendations, the required 
increase in provision ranges from 0% to 35%. 

Conclusions: We conclude that limited radiotherapy capacity in 
the decreases access: an increase of 33% would be required to pro- 
vide radiotherapy as part of their first treatment to all those who 
are currently denied it. Those who are treated receive treatment in 
line with the most economical regimens supported by current evi- 
dence. However, if the highest numbers of fractions were used then 
an increase of 35% would be required. To account for both types of 
underprovision an increase in resource of 80% would be required. 
This is similar to the estimate that to treat its population adequately 
the should increase its radiotherapy capacity by 89% (1). 
1. Bentzen et al. Radiother.Onco12005;75:355 
2. Williams MV and Summers ET Re-audit of radiotherapy waiting 
times 2005 www.rcr.ac.uk 
3. Delaney et al. Cancer 2005;104:1129 
4. Royal College of Radiologists. Radiotherapy dose-fractionation. 
2006. www.rcr.ac.uk 
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SPINAL CORD DOSES IN PALLIATIVE LUNG RADIOTHERAPY SCHE- 
DULES 
H. AI-Booz ~, P. Cornes ~ 
1 - BRISTOL HAEMATOLOGY AND ONCOLOGY CENTRE~ Clinical Ontology, Bristol, 
UK 

PurposelObjectif: We aim to check the safety of the standard pal- 
liative radiotherapy techniques by using the Linear quadratic model 
for a careful estimation of the doses received by the spinal cord, in all 
standard palliative lung radiotherapy fields and fractionation. 
Materials/Methods: Patients surveyed at retrospective audit were 
all patients treated with palliative chest radiotherapy for lung can- 
cer over a period from January to April 2005. Radiotherapy field ar- 
rangements, field size constraints, doses, dose points for calculation, 
beam quality, fractionation and treatment times were recorded. 
These were compared with the recommended limits of the MRC trial 
protocols for the dose and fractionation prescribed. 
Doses delivered to structures off the field central axis were estimat- 
ed using a standard CT scan of the chest. Dose estimates were made 
using an SLPLAN planning system. As unexpected spinal cord toxic- 
ity has been reported after hypofractionated chest radiotherapy, a 
sagittal view was used to calculate the isodoses along the length of 
the spinal cord that could lie within the RT field. 
Equivalent dose estimates were made using the Linear-Quadratic 
Equivalent Dose formula (LQED).The relative radiation sensitivity of 
spinal cord for myelopathy (the a/b dose) cord has been estimated 
as a/b = 1Gy. 
Results: Our analysis of the schedules used in current practice in a 
large regional cancer centre suggest that the 17Gy in 2 fraction and 
39Gy in 13 fraction protocol would risk spinal cord damage if the 
radiotherapist was unaware of the potential spinal cord doses. Both 
schedules have spinal cord equivalent doses (using the linear-quad- 
ratic model) that lie within the conventional safe limits of 50Gy in 
25 fractions for the 100% isodose. However when the dosimetry is 
modelled for a 6MV 100cm isocentric linnac in 3 dimensions, and 
altered separations and air space inhomogeneity are considered, 
the D-Max doses consistently fall above this limit on our 3 model 
patients. 
Conclusions: For those prescribed 39 G/13 fractions, 36 Gy in 12 
fractions may be more appropriate to be used although doses are 
still considered to be high. For the 17 Gy/2 fractions (7 days apart), 
doses are also high along the spinal cord. Alterative doses are sug- 
gested below 15.5 Gy/2 fractions (7 days apart) would the most ac- 
ceptable. 
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3D CONFORMAL SINGLE HIGH-DOSE BOOST RADIOSURGERY(SRS) 
FOR PERIPHERAL STAGE I NON-SMALL CELL LUNG CANCER(NSCLC) 
USING C-ARM LINEAR ACCELERATOR AND A SPIRO-ANALYZER. 
K. Hayakawa%Y. Niibe% M. Kitano% H. Ishiyama%S. Kotani%M. Uemae 2, 
N. Masuda 3, H. Yoshimura 4 
1 - KITASATO UNIVERSITY ScHoOL OF MEDICINE, Radiology, Sagamihara, Japan 
2 - KITASATO UNIVERSITY HOSPITAL, Radiation Oncology, Sagamihara, Japan 
3 - KITASATO UNIVERSITY SCHOOL OF MEDICINE, Respiratory Medicine, Sagami- 
hara, Japan, 
4 - KITASATO UNIVERSITY SCHOOL OF MEDICINE, Thoracic and Cardiovascular 
Surgery, Sagamihara, Japan 

Purpose/Objecti: To reduce the normal tissue damage, we have de- 
veloped a respiratory gating system using spiro-analyzer to control 
respiratory organ mortion.This study was performed to evaluate the 
clinical outcomes of three-dimensional (3D) conformal single high- 
dose boost radiosurgery (SRS) for peripheral T1 non-small cell lung 
cancer (NSCLC) using this system. 
Materials/Method: From November 2000 to July 2004, 25 patients 
with peripheral stage T1 NSCLC were itreated in our institue and 
were followed for < one year. The majority of patients were accom- 
panied by medical problems. Only three patients refused surgery. 
Nineteen patients had T1 tumors and six had T2 tumors. The size of 
T1 tumors ranged from 15 mm to 30 mm in diameter and T2 tumors 
were less than 45 mm in diameter. All patients were treated with 
a standard fractionation of 30Gy/10 fractions or 40Gy/20 fractions 
and a single high-dose boost of 20Gy using 3D non-coplanar SRS 
with 18 ports. 3D treatment plannning was performed to maintain 
the target dose homogeneity within 10-15%. C-arm linear accelera- 
tor (Mitsubishi Co. Ltd) was used for SRS and a spiro-analyzer was 
adopted to gating respiratory tumor mortion. 
Results: Of the 25 tumors, 12 tumors (48%) almost disappeared, and 
nine tumors (36%) decreased in size by 50% or more after the treat- 
ment. Therefore, 21 tumors (84%) showed a local response. The cu- 
mulative in-field progression rates at 2 years were 6% in T1 and 60% 
in T2, respectively. No patient developed an isolated regional fail- 
ure. Five patients died from intercurrent disease, and the two-year 
overall and cause-specific survival rates were 70% and 85%, respec- 
tively. During the potential follow-up of 12-55 months (median 24 
months), no radiation pneumonitis greater than grade 1 of National 
Cancer Institute-Common Toxicity Criteria was noted except for one 
patient had grade 2 pneumonitis. 
Conclusions: 3D conformal single high-dose boost SRS usinc~ our 
spiro-analyzer respiratory gating system was useful for radiation 
therapy of peripheral Tl-stage NSCLC. 
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A RETROSPECTIVE ANALYSIS OF SURVIVAL, LOCAL CONTROL AND 
PROGNOSTIC FACTORS IN NODE POSITIVE PATIENTS TREATED 
WITH 3D-CONFORMAL ADJUVANT RADIOTHERAPY 
S. Muschitz-Fromm% M. Hoke 2, A. Rottenfusser% R. PA¶tter% B. Pokra- 
jad 

1 - MEDICAL UNIVERSITY OF VIENNA, Department of Radiotherapy, Vienna, 
Austria, 
2 - HOSPITAL OF HIETZING, Department of Internal Medicine, Vienna, Aus- 
tria 

Purpose/Objectif: Adjuvant radiotherapy (RT) in patients (pts) with 
resected non small cell lung cancer (NSCLC) has been discussed 
controversial in the last years. Different trials have stated that adju- 
vant RT increases the rate of intercurrent death and has no benefit 
on overall survival (OS). Still, there exist evidence, that better local 

control rates can be achieved by 3D-conformal RT with minimal tox- 
icity. The aim of this retrospective study was to evaluate OS, time 
to progression (TTP), local control, side effects and to define risk 
factors influencing the treatment outcome. Further changes in the 
lung function test in correlation with the dosimetric findings will be 
presented. 
Materials/Methods: 102 eligible pts with node positive, resected 
NSCLC (stage IIA: 6, liB: 20, IliA: 62, IIIB: 10, IV: 2) treated from 1997- 
2005 with 3D-conformal RT to a total dose of S0-60Gy in conven- 
tional fractionation have been evaluated. All pts underwent surgery 
and 20 pts received chemotherapy before RT. Data were analysed 
until February 2006. Factors included in the multivariate analysis 
were age, sex, stage, T-stage, histology, nodal status, positive resec- 
tion margins, surgery (pneumectomy vs. lobectomy) and family his- 
tory. 
Results: The mean OS was 29 months (range 2-I 13m), with a 3y sur- 
vival of 36,3% and 5y survival of 30,14%. The mean TTP was 24m 
(2-68m) and time to local recurrence was mean 28m (4-68), with a 
local control rate of 76% after 3y and 72% after Sy. The rate of inter- 
current death (ID) was 20%. OS was reduced in pts with a FEVI _< 1,41 
before RT (p _< 0,021). In the multivariate analysis positive resection 
margins had a significant influence on OS (p _< 0,028),TTP (p _< 0,014) 
and local control (p _< 0,038). For TI-P, histology (p _< 0,026) and sex 
(p _< 0,013) also were significant. Grade 3 pneumonitis was seen in 
5% and grade 3 oesophagitis in 2% of pts. No grade 4 toxicity was 
observed. 
Conclusions: Postoperative 3D-conformal RT results in good local 
control and OS in node positive NSCLC patients without severe tox- 
icity. Potential risk factors influencing the treatment outcome are 
low FEVl before RT, positive resection margins, sex and histology 
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COMPARISON OF PATIENT-SPECIFIC AND GENERIC INTERNAL TAR- 
GETVOLUME (ITV) MARGINS FOR PLANNING RADICAL RADIOTHE- 
RAPY IN LYMPH-NODE POSITIVE NON-SMALL CELL LUNG CANCER 
(NSCLC) 
S. Ahmad1,S. Tarte2, D. Withers I, D. Hawkes2,J. Blackall% D. Landau% S. 
Hughes% J. McClelland2,A. Chandler% M. Adams% J. Boutland I 
I - GUY'S & ST THOMAS' HOSPITALS LONDON, Department of Radiotherapy, 
London, United Kingdom, 
2 - UNWERSITY COLLEGE LONDON, Centre for Medical Image Computing, Lon- 
don, United Kingdom, 
3 - KING'S COLLEGE LONDON, Division if Imaging Sciences, London, United 
Kingdom 

Purpose/Objectif: Radical radiotherapy for stage II and III NSCLC in- 
cludes both the primary tumour and any positive lymph nodes in 
the Clinical Target Volume (CTV). These have been shown to move 
independently of each other in magnitude and direction during res- 
piration. To prevent this motion resulting in a geographical miss, a 
generic margin is usually added to the CTV to create an ITV. Previ- 
ous studies have investigated the use of additional breath hold (BH) 
CTs to generate patient-specific ITVs for primary tumours alone. We 
have employed a similar technique to investigate the generation of 
patient-specific and generic ITVs for CTVs that include mediastinal/ 
hilar lymph nodes. 
Materials/Methods: 13 patients with node positive NSCLC had 2 
BH CT scans performed when they attended for their free-breath- 
ing radiotherapy planning CT scan. These additional 2 scans were 
performed at the limits of tidal respiration and were restricted to 
the region of interest. The CTV was segmented on each CT scan and 
a rigid registration performed on the vertebral columns to align all 
3 CT volumes. Different methods for generating an ITV were then 
compared, as listed below. ITVRe f was used as the reference volume 
as it contained the most data about tumour motion. The margins for 
ITV 2 were generated by assessing the displacement of the BH CTVs 
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from the planning CTV in selected coronal and sagittal planes to 
produce specific expansion margins in six directions. 
ITVR~ f (Combination of the CTVs from all 3 CT scans) 
ITV~ (Combination of the CTVs from the BH CT scans only) 
ITV 2 (Planning scan CTVwith a specific margin generated from the 
BH scans) 
ITV 3 (Planning scan CTV with a 0.5cm margin) 
ITV 4 (Planning scan CTV with a 0.8cm margin) 
ITV s (Planning scan CTV with a 1.0cm margin) 
ITV~ (Planning scan CTV with the following margins: 1.0cm supe- 
rior-inferior axis, O.Scm axially) 
Results: The mean results are displayed below (with the range in 
brackets) 

ITV Volume Coverage Volume % of ITV 
(cm3) of ITVRef Outside Outside ITVRef 

ITVRef 
(cm3) 

Volum~ % of ITVRef 
(cm3) 

Ref 96.8 

I 85.7 85.7 89.1 (75.9-95.3) 0 0(0-0) 

2 180.7 94.5 97.0 (90.2-99.9) 86.2 48.9 (35.1-62.1) 

3 159.5 92.6 95.9 (89.2-I 00) 66.9 45.4 (36.1-60.1 ) 

4 222.5 95.4 98.8 (94.7-100) 127.0 60.2 (51.0-75.7) 

5 273.3 96.3 99.6 (97.5-I 00) 177.0 67.9 (56.6-82.3) 

...... 6 ........... ! 7 3 : 8  ............ 9 4 ~ t ~ 8 : ! ! ? ! 3 ~ ! ° ° ! ~  97:3 ........... ? s ! ~ ? : 6 ~ : 9 !  .... 

Conclusions: The use of simple expansion margins to create an ITV 
from a CTV that includes malignant lymph nodes is not optimal. In 
general these margins may have provided good coverage of the ref- 
erence ITV (mean >95%); however, with the exception of ITV s, there 
were cases for each ITV where coverage was inadequate. As the ITV 
margins were increased, there was a small improvement in reference 
ITV coverage, but at the expense of a large increase in the volume 
of normal tissue (lung and mediastinum) included within the ITV. 
From our results the optimum method for producing an ITV is to co- 
register additional CT scans, representing the target's position at the 
limits of a normal respiratory cycle, to the planning CT scan. Further 
work needs to be done to determine whether end-tidal breath-hold 
scans are truly representative oftumour position at the limits of tidal 
respiration, or whether 4D-CT and its derivatives offer more reliable 
information. 
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CONCOMITTANT BOOST TECHNIQUE VERSUS CONVENTIONAL 
RADIOTHERAPY IN LOCALLY ADVANCED NON-SMALL CELL LUNG 
CANCER 
M. Nalca Andrieu~,A. Eraslan~,A. Hicsonmezl,Y. Guney ~ 
1 - ANKARA UNIVERSITY MEDICAL ScHoob Radiation Oncology, Ankara, Tur- 
key 

Purpose/Objectif: Chemoradiothera py with conventional fractiona- 
tion still remains the main treatment modality in unresectable local- 
ly advanced non-small cell lung cancer (NSCLC). Shortening of the 
overall duration of radiotherapy (RT) might reduce the possibility of 
tumor cell repopulation and improve the treatment results.The data 
confirms that very accelerated shemes (CHART) are superior to con- 
ventional RT in achieving local tumor control and survival in locally 
advanced NSCLC. A prospective randomised trial was conducted to 
compare the results of a mild accelerated RT sheme of concomittant 
boost technique (CBRT) with the conventional RT. 
Materials/Methods: Thirty-five patients with unresectable stage 

IIIA/IIIB were randomised to two treatment arms. The large volume 
including the mediastinum, ipsilateral hilar nodes and primary tu- 
mor was irradiated up to a total dose of 46 Gy with 2 Gy per daily 
fractions in CRT group, And 14 Gy of additional dose was given to 
the small volume of primary tumor in 7 daily fractions (BED~°=72Gy, 
BED3=IOOGy). In CBRT group, while the large volume was taking 45 
Gy with 1.8 Gy/fraction, a boost dose of 0.7 Gy was added to the small 
volume at the same sessions up to 17.5 Gy total dose (BED~°=71.8Gy, 
BED3=93.SGy). Age, KPS status and stage distribution were similar 
in two arms. Neoadjuvant (neoadj.) and concomitant chemotherapy 
(CT) were given 12/18 and 17/18 in CRT group, 6/17 and 12/17 in 
CBRT group, respectively.The median reduction in overall treatment 
time was 7 days in CBRT arm. 
Results: Median follow-up time was 18 months. Performance status, 
neoadj. CT and weight loss were found to be the significant prog- 
nostic factors in univarian analysis while neoadj. CT and CBRT were 
significant in multivarian analysis. Local control and survival rates 
are shown in the table. Acute skin reactions were significantly higher 
in CRT arm while there was no difference in esophagial, hematologic 
and pulmonary toxicities between two groups. 
Conclusions: As a result, CBRT was found to be a feasable and well 
tolerated schedule, but beter local control and survival rates than 
CRT could not achieved. However, well-designed randomised trials 
with larger patient numbers are necessary to try the efficacy of mod- 
erately accelerated RT shemes in locally advanced NSCLC. 

Table, Resul~ of the analysis of primai~ endpoin~ for all patients 

CRT CBRT 

Tumor response after RT±CT 6 (%34) 4 (%24) 
Comple~ or parsiel response iO (%55) 10 (%58) 
Stable disease 12(%11) 3 (%18) 
Progression 

Median survival 23 months 19 months (p=0,3) 

1-year Overall survival %81 %73 (p=O .4) 
2-year Overall survival ~/o45 %38 (p=0.3) 

l-year Progression-free survival %81 %69 (p=0,4) 
2-year Progression-free surcival %30 %28 (p=0.3) 

1 -year Disease-free sun/ival %81 %69 (p=0.4) 

1-year Metastasis-free survival %B6 %91 (p=0.7) 
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CORRECTING 4TH DIMENSION IN 3-D CONFORMAL RADIATION 
THERAPY FOR LUNG CANCER 
H. Chiramanal,V. Shankar ~, K. AnjanP, R Jatinl,V. Bansal 2 
1 - M.S.PATEL CANCER CENTER, Radiation Oncology, Karamsad, Gujarat, 
India, 
2 - CBCC-APOLLO HOSPITALS, Radiation Oncology, Ahmedabad, India 

Purpose/Objectif: Gross tumor volume (GTV) of lung cancer de- 
fined by CT scan represents an image of moving tumor captured at 
a point in active respiratory movement. However, the method for 
defining internal margins beyond clinical target volume (CTV to 
account for its expected physiologic movement and deformation 
during the administration of radiation has not been established. The 
goal of this study was to determine the internal margins with ex- 
pansion margins beyond individual CTVs defined with (1) fast scan 
at shallow free breathing, (2) breath-hold scans at the end of tidal 
volume inspiration and (3) breath hold scan at the end of the tidal 
volume expiration. 
Materials/Methods: 23 patients of histologically confirmed medi- 
cally inoperable stage I, II lung cancer with good performance sta- 
tus & ability to perform voluntary breath holds at end tidal volume 
expiration and inspiration are selected for study. Patients were 
positioned supine with arms above the head and immobilized on 
vacuum cushions with a standard wingboard, A series of Spiral CTs- 
cans were acquired with (1) a fast helical scan at shallow free breath- 
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ing and (2) breath-hold scans at the end of tidal volume expiration 
and inspiration. Images of 3 datasets acquired are transferred to a 
commercial virtual simulation workstation - Coherence Dosimetrist. 
Individual GTV, CTV are contoured in all the sequences. Images of 
3 datasets are fused (breath-hold scans & shallow free breathing 
scans) to generate the composite CTV(ITV). 8mm margin is grown 
beyond the ITV to give PTV and the patients are treated on Linac. 
The centroid of the CTV defined by the shallow free breathing fast 
helical scan was set as the reference, and the amount of displace- 
ment in all three orthogonal directions: right-left (x axis), SI (y axis), 
and AP (z axis) was measured according to the distance between the 
centroids of the reference and breath hold scan CTVs. The internal 
margin is the expansion margin beyond each CTV to approximate 
the s ITV. To determine the internal margin for the individual CTV 
of each scan defined by (a) fast helical scan at shallow free breath- 
ing, (b) breath-hold scans at the end of tidal volume inspiration and 
expiration, a bounding box was calculated and used to estimate the 
necessary margins to approximate the composite CTV (ITV) along 
the three orthogonal axes (x, y, and z). 
Results: Substantial tumor movement was noted by either the ex- 
tent of internal margins beyond each CTV or the movement of the 
centroid. Even for tumors in the same lobe of the lung, a wide range 
of internal margins and significant variation in the centroid move- 
ment in all directions (x, y, and z) was observed. The CTV of a sin- 
gle fast helical scan at free breathing required the largest internal 
margin (mean: 6 mm; maximum: 22 mm; SD: 4.2 mm) to match the 
composite ITV, compared with fused combined breath-hold and fast 
helical scans (mean 1.1 mm, maximum 26 mm, SD 3.9 mm). Inter- 
nal margins required to approximate the composite CTV in 95% of 
cases were 23 mm and 18 mm for the CTVs of a single fast scan and 
breath-hold scans at the end of tidal volume inspiration and expira- 
tion, respectively 
Conclusions: The internal margins required to account for the inter- 
nal tumor motion in three-dimensional conformal radiotherapy are 
substantial. CTV defined with breath-hold scans at the end of tidal 
volume inspiration and expiration have a narrower range of internal 
margins in all directions than that of a single fast scan. 
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DOSE ESCALATION BY PTV VOLUME REDUCTION IN RT OF NON- 
SMALL CELL LUNG CANCER PATIENTS 

M. Nielsen~,O. Hansen2,C. Brink ~ 
I - RADIOFYSlSK LABORATORIUM~ Odense Universitets Hospital, Odense, Den- 
mark, 
2 - DEPARTMENT OF ONCOLO~¥, Odense Universitets Hospital, Odense, 'Den- 
mark 

Purpose/Objectif: Radical radiation treatment of lung turnouts of- 
ten includes large radiation fields due to the risk of internal tumour 
movement. This leads to restrictions on the treatment dose in or- 
der to avoid unacceptable risks of radiation induced normal tissue 
complications. As an alternative strategy treatment fields can be re- 
duced in size. As a consequence, part of the tumour may be outside 
the treated volume some fraction of the radiation time (miss frac- 
tion, MF). However, the decrease in treatment field area allows an 
increase in MU per treatment for a given level of NTCR If this increase 
in MU more than compensates for the MF the tumour may receive a 
larger dose during each fraction. 
Materials/Methods: This retrospective planning/NTCP study in- 
cludes 20 non-small cell lung cancer patients who have received 
radical RT. For each patient a reduced PTV is constructed and the 
actual treatment plan is modified in order to irradiate a correspond- 
ingly smaller volume. Lung DVHs for the original and the new vol- 
ume-reduced plan is used to assess the risk of radiation pneumo- 
nitis. The dose in the volume-reduced plans are escalated until the 

estimated NTCP in the dose escalated, volume-reduced treatment 
plan equates the risk in the original plan. Finally, it is estimated 
whether the increase in dose compensates for the MF, such that an 
improved tumour control probability is expected. 
Results: Preliminary results suggest that by reducing margins by S 
mm the dose can be increased by 15-20 % without an increase in 
V20 or MLD.Thus, if the clinical target occupies the extreme S mm of 
the PTV in less than 15 % of the time the entire tumour will receive a 
higher dose with this new volume-reduced planning scheme. 
Conclusions 
As this is work currently in progress solid conclusions cannot be 
made at this time. However, preliminary results indicate that im- 
proved tumour control will be possible due to three factors: 
A reduction in the margins from GTV to PTV will lead to a significant 
reduction in treated normal lung tissue (the volume of a sphere in- 
creases with the cube of the radius). 
- The tumour will only be in the extreme positions for a very short 
time, and thus the MF will be fairly small. 
- Most of the tumour (the central part) will receive the total dose. 
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EARLY RESULTS OF CONTINUOUS ACCELERATED RADIOTHERAPY 
(CAIR) FOR LA-NSCLC PATIENTS. 
A. Zajusz ~, K. Behrendt ~, E. Nowicka ;, G. PlewickF, M. Gawkowska-Su- 
winska ~, M. Giglok ~, B. Smolska ~ 
1 - CENTER OF ONCOLOGY, M.C.S MEMORIAL INSTITUTE, Departement of Radio- 
therapy, Gliwice, Poland 

Purpose/Objectif: To evaluate the tolerance and early resuffs of 
continuous accelerated radiotherapy for LA-NSCLC patients. 
Materials/Methods: Between June 2001 and January 2006, 58 pa- 
tients were enrolled into the randomized clinical trial. Thirty patients 
were irradiated 7 days a week with 1,8Gy per fraction to the total 
dose of 72Gy within 40 days (CAIR arm). Twenty eight pts were con- 
ventionally treated with 1,8Gy per fraction to the total dose of 72Gy 
within 57 days (Control arm). Clinical and pathological prognostic 
factors were evaluated in both groups. Acute esophageal, lung and 
skin reactions according EORTC/RTOG classifications were assessed. 
Two years local relapse free survival (RFS), metastases free survival 
(MFS), disease-free (DFS) and overall survival (OS) were compared 
in both groups. 
Results: The mean age at diagnosis was comparable in both groups 
- 62 y. for CAIR arm and 61 y. for control arm (p=0,7). Clinical stage, 
histopathological types and histological grade were not significant- 
ly different in analyzed groups. 
There was no grade 3 acute reactions for critical organs. The major- 
ity of esophageal reactions graded 1 and 2 was observed in CAIR 
arm: 88% vs. 72% in Control arm, however the difference was not 
significant (p=0,2). 
Eighteen percent of patients in both groups gained complete re- 
gression evaluated in CT one month after completion of radiothera- 
py. Only one patient (4%) irradiated continuously and five irradiated 
conventionally (18%) progressed. The rate of tumor regression was 
comparable in both groups (p=0,2). The mean time of follow-up in 
CAIR group was 13 months and 14 months in control arm.There was 
no statistical difference in analyzed survival parameters. The actu- 
arial 12-months RFS was 47% in CAIR arm and 32% in control arm 
(p=0,067). Nobody in control group survived two years without local 
failure. Twenty four-months MFS in CAIR group and control group 
was 54% and 33%, respectively (p=0,96). The actuarial 24-months 
DFS was 19% for CAIR arm 6% for control arm (p=0,74). The actuarial 
24-months OS was 14% for CAIR arm 20% for control arm (p=0,3). 
Conclusions 
1. Continuous accelerated radiotherapy for LA-NSCLC patients is 
well tolerated with low risk of acute reactions. 
2. There was no difference in all survival parameters assessed. 
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3. The trend in better local control in patients irradiated continu- 
ously was observed, however with no improvement in the overall 
survival. 
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EARLYTOXICITY DATA FOR DEFINITIVE DOSE-ESCALATED CHEMO- 
RADIOTHERAPY OF LOCALLY ADVANCED NON-SMALL CELL LUNG 
CANCER (LAD-NSCLC) WITHIN A PROSPECTIVE RANDOMIZED 
MULTICENTER TRIAL - ESPATU 
M. Stuschke~,C. PGttgen~,T. GaulerJ, T. Hehr3,W. Budach3, B. FischeP, 
A. GGhlert~,T. Krbek s, S. Korfee 2, H. Teschler °, G. Friedel 7, G. Spengler 8, 
G. Stamatiss, W. Eberhardt 2 
I - UNIVERSITY OF DUISBURG-ESSEN MEDICAL SCHOOL, Dept. of Radiation Oncol- 
ogy, Essen, Germany, 
2 - UNIVERSITY OF DUISBURG-ESSEN MEDICAL SCHOOL, Dept. oflnternalMedicine 
(Cancer Research), Essen, Germany, 
3 - UNIVERSITY OF TOBINGEN MEDICAL SCHOOL, Dept. of Radiation Oncology, 
T(Jbingen, Germany, 
4 - UNIVERSITY OF MAINZ MEDICAL SCHOOL, Dept .of Internal Medicine/Pul- 
monology, Mainz, Germany, 
5 - RUHRLAND-CuNIC, ESSEN-HEIDHAUSEN, Dept. of Thoracic Surgery, Essen, 
Germany, 
6 - RUHRLAND-CUNIC, ESSEN-HBDHAUSEN, Dept. ofPulmonology, Essen, Ger- 
many, 
7 - KUNIK SCHILLERHOHE, GERUNGEN, Dept. of Thoracic Surgery, Gerlingen, 
Germany, 8 - KUNIK SCHILLERHOHE, GERUNGEN, Dept. of Pulmonology, Ger- 
lingen, Germany 

Purpose/Objectif: In patients (pts) with LAD-NSCLC (stages IllA/IIIB) 
the curative combined chemo-radiotherapy is being optimized by 
risk-adapted dose-escalation within the prospective randomized 
ESPATG-trial. 
Materials/Methods: Pts are planned for 3 cycles induction chemo- 
therapy (CTx) (cisplatin (P) 50 mg/m 2, dl +8, and paclitaxel 175 mg/ 
m 2 dl ,  qd 21) followed by concurrent (cc) chemoradiotherapy (CTx/ 
RT) (accelerated-hyperfractionated, 45 Gy, 2xl .5 Gy/d, plus P 50 mg/ 
m 2, d2+9 of RT, and vinorelbine (NAV) 20 mg/m 2, d 2+9). Staging me- 
diastinoscopy is mandatory in all patients. Evaluation of operability 
is performed by an interdisciplinary panel after 45 Gy. Operable pa- 
tients will be randomized to surgery or definitive chemo-radiothera- 
py boost (20-26 Gy, 2 Gy qd, cc CTx: P 40 mg/m 2, d2 of boost-RT, NAV 
15 mg/m 2, d 2 + 9). Pts with persistent inoperability will also receive 
definitive boost irradiation as outlined. A modest dose escalation up 
to 71 Gy is planned according to dose volume histogram (DVH(total 
lung)) constraints. 
Results: Between 01/2004 and 01/2006 102 pts have been enrolled, 
52 pts received definitive chemo-radiotherapy (m 37, w 15, median 
age 59 (40-75) y, stage iliA 8, IIIB 44 pts). 21 pts received a cumulative 
dose of 65 (63-67) Gy, 31 pts 71 Gy, in 2 pts treatment was termi- 
nated early due to metastatic disease.The incidence of severe leuco- 
penia (<=grade 3) during the concurrent treatment phase was 60%, 
anemia 13%, thrombopenia 13%, esophagitis 25%. Clinical relevant 
pneumonitis (grade 2) was observed in 10 pts, 2 pts experienced a 
grade 3 pneumonitis. All grade 2 pts have recovered completely. 
Conclusions: 
This intensive treatment regime is safely feasable within the multi- 
center setting.The pulmonary toxicity remains within the expected 
range. 
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EFFICACY OF INDUCTION CHEMOTHERAPY WITH DOCETAXEL 
PLUS CARBOPLATIN FOLLOWED BY CONCOMITANT CHEMORA- 
DIOTHERAPY IN LOCALLY-ADVANCED NON SMALL CELL LUNG 
CANCER 

C. Vidali ~, A. Beorchia ~, V. Milan ~, G. Del Conte 2, A. Dicorato 2, M. Cor- 
tale 3 

AZIENDA OSPEDALIERO UHIVERSITARIA OSPEDALI RIUNITI DI TRIESTE, S.C. Radiot- 
erapia , Trieste, Italy, 
2 - AZIENDA OSPEDALIERO UNIVERSITARIA OSPEDALI RIUNm DI TRIESTE, S.C. Oncolo- 
gia Medica, Trieste, Italy, 
3 - AZIENDA OSPEDALIERO UHWERSITARIA OSPEDALI RIUNITI DI TRIESTE, S.S. Chirur- 
gia Toracica, Trieste, Italy 

Purpose/Objectif: Surgical resection is the optimal treatment for 
non-small-cell lung cancer (NSCLC) but frequently patients are in- 
eligible because of advanced disease. We conducted a pilot trial to 
determine the efficacy of induction chemotherapy with docetaxel 
and carboplatin followed by concomitant chemotherapy (CT) and 
radiotherapy (RT) in increasing the number of operable patients. 
Materials/Methods: A total of 23 patients (19 males and 4 females; 
mean age: 62 years; range: 49-74) with NSCLC, histologically con- 
firmed, Stage IliA (8 patients) and Stage IIIB (15 patients) were en- 
rolled in the study. Patients received docetaxe1100 mg/sqm on day 
1 plus carboplatin AUC 6 on day 2 every 21 days for 2 cycles. After 
induction therapy, patients received RT, with a total dose of 45 Gy, 
1.8 Gy/fr., combined with a lower dose of CT with carboplatin AUC 
2 and docetaxel 15 mg/sqm on the first day of each week of RT. Pa- 
tients also received amifostine 500 mg s.c. 
Patients underwent a CT scan of the chest and bronchoscopy before 
treatment and 28 days after completion of the therapy, in order to 
determine tumour downstaging and resectability (primary efficacy 
variable); RT and CT toxicity, time to progression and survival were 
considered secondary efficacy variables. Patients who were consid- 
ered inoperable, received an additional dose of RT, limited to the re- 
sidual tumour volume, to a total dose of 60-64.8 Gy and then further 
4 cycles of CT (carboplatin AUC 5, docetaxel 7S mg/sqm). 
Results: Of the 23 patients with initial Stage Ilia or IIIB, 13 (57%) 
were considered operable at the end of the treatment: 5/23 (22%) 
underwent a Iobectomy, 2/23 (9%) a pneumonectomy and 6/23 
(26%) only a thoracotomy. The remaining 10/23 (43%) patients 
were considered inoperable. Overall no severe haematological tox- 
icity was recorded. Three patients had severe mucositis (Grade 3). 
Eight patients (35%) had a radiological complete response (CR) and 
among these a pathological CR was confirmed in 2 (9%); 8 (35%) had 
a partial response; 3 disease stabilization (DS) (13%) and 4 disease 
progression (17%), with an overall response (CR, PR and DS) in 83% 
of cases. Median survival (Kaplan Meier) was 26 months. 
Conclusions: The results of this preliminary prospective study sug- 
gest that this regimen of treatment increases the number of patients 
who can undergo surgical resection and the median survival with an 
accettable toxicity. 
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EXPERIMENTAL STEREOTACTIC IRRADIATION OF NORMAL RABBIT 
LUNGS WITH A NEW COMPUTED TOMOGRAPHY-TYPE KILOVOL- 
TAGE X-RAY RADIOTHERAPY MACHINE 

T. Kawase ~ , E. Kunieda~,T. Tsunoo ~ , S. Seki ~, H.M. Deloar 2, E.N. Ogawa 3, 
A. Ishizaka4,A. Kubo ~ 
1 - KEIO UNIVERSITY SCHOOL OF MEDICINE, Department of Radiology, Tokyo, 
Japan, 
2 - CHRISTCHURCH HOSPITAL, Medical Physics and Bioengineering Depat- 
ment, Oncology Service, Christchurch, New Zealand, 
3 - KEIO UNIVERSITY SCHOOL OF MEDICINE, Department of Anesthesiology, To- 
kyo, Japan, 
4 - KEiO UNIVERSITY SCHOOL OF MEDICINE, Department of Medicine, Tokyo, 
Japan 

Purpose/Objectif: We developed an experimental stereotactic ra- 
diotherapy unit that uses kilovoitage X-ray energy.The unit was pro- 
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duced by modification of a diagnostic computed tomography (CT) 
system in order to realize simultaneous irradiation and confirmation 
of the isocenter position with CT imaging. To evaluate the biological 
effect of stereotactic irradiation using this unit we irradiated lungs of 
normal rabbits and compared the subsequent acute and subacute 
radiation sequelae seen on CT images to those from a control study 
previously performed using megavoltage stereotactic irradiation. 
Materials/Methods: Six Japanese white rabbits were anesthetized 
and the target isocenter was set as the center of the middle portion 
of the left lung for each rabbit. The rabbits were stereotactically ir- 
radiated with a modified CT machine (Aquilion, Toshiba) using three 
non-coplanar arcs (gantry tilt angle: 0 deg + 25 deg). A mechanical 
filter was attached to the X-ray tube to modify the beam-shape. A 
collimated fan-shaped X-ray beam was employed. The beam energy 
was 120 kV. For each irradiation event, the X-ray tube was continu- 
ously rotated in one direction. The irradiation doses were <60 Gy 
(single fractional dose), which were calculated as approximate doses 
following the dose rate of previous experiments using this machine. 
During irradiation, doses were regulated by changing the beam-on 
duration and were subsequently estimated using the Monte Carlo 
simulation code, EGS4. In the procedure, the isodose distribution 
was calculated around the target of irradiation by CT data from the 
irradiated rabbits. All the rabbits were scanned with the same CT 
machine biweekly for 24 weeks after being irradiated. Image data 
were collected as DICOM standard files and were analyzed visually 
on a viewer. The CT radiographical changes observed were com- 
pared to those of control rabbit experiments previously performed 
using a 4 MV X-ray linear accelerator. 
Results: In three rabbits irradiated with 60 Gy (approximate dose), 
localized attenuating changes were first observed in the irradiated 
area of the left lung from 10 to 16 weeks after irradiation. Changes 
continued to persist following the initial observation. This finding 
was similar to the changes seen from a single fractional dose of 60 
Gy using a megavoltage X-ray linear accelerator. 
Conclusions: This new kilo-voltage X-ray stereotactic irradiation unit 
provided a radiation effect of nearly equal intensity as the current 
megavoltage energy X-ray linear accelerator in normal rabbit lungs. 
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FACTORS AFFECTING BRAIN METASTASES DEVELOPMENT IN STA- 
GE III NON SMALL CELL LUNG CANCER PATIENTS TREATED WITH 
DEFINITIVE TREATMENT 
M.U. Abacioglu~, Z. Akgun ~, H. Caglar ~ 
1 - MARMARA UNIVERSITY, Radiation Oncology, Istanbul, Turkey 

Purpose/Objectif: The incidence of brain metastasis (BM) and prog- 
nostic factors that are related, in definitively treated non small cell 
lung cancer (NSCLC) patients were investigated. 
Materials/Methods: The records of 124 definitively treated NSCLC 
patients were reviewed. The incidence of BM and time to BM were 
calculated. Age (< 60 vs < 61), sex, disease stage (111A vs III B), histol- 
ogy (adeno vs non adeno) and surgery were analyzed as prognostic 
factors influencing BM. 
Results: Median age was 60. Eighty one percent were male, 19% 
were female, 43% were stage IliA, 57% were stage IIIB. Twenty five 
percent patients had adenocarcinoma. Sixty nine patients (55%) 
received primary chemoradiotherapy (concomitant or sequential), 
22 (18%) patients received primary RT, 33 (27%) received surgical 
resection. Nineteen percent of patients developed BM and in 91% of 
these patients brain was the first site of distant failure.Thirty percent 
of patients had 1-3, 70% had < 3 BM. With a median follow up of 12 
months, the median survival time was 15 months; 2 year overall sur- 
vival rate was 30% for all patients.The 2 year actuarial BM develop- 
ment rate was 29%. In univariate analysis adeno histology (p=0.001), 
age _< 60 years old (p=0.03), non - surgical treatment (p=0.05) were 
found to be significant variables for the development of BM (54%, 

41%, 37% for 2 years respectively). No impact of stage and sex were 
observed on BM development. In multivariate analysis histology 
(p=O.O06), surgery (p=0.01) and age (p=0.05) were found to be of 
prognostic value for BM development. 
Conclusions: Adenocarcinoma histology, _<60 age, non surgical 
treatments are prognostic factors for the risk of BM development. 
The impact of prophylactic brain irradiation in this subgroup of pa- 
tients needs to be investigated in the future prospective studies. 
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FROM CONVENTIONALLY FRACTIONATED RADIATION THERAPY 
TO HYPERFRACTIONATED RADIATION THERAPY ALONE AND WITH 
CONCURRENT LOW-DOSE DAILY CARBOPLATINIPACLITAXEL IN 
PATIENTS WITH EARLY STAGE (VII) NON-SMALL CELL LUNG CAN- 
CER (NSCLC). SINGLE INSTITUTION EXPERIENC 
B. Jeremic ~ , B. Milicic I, A. Dagovic I , L. Acimovic 2, S. Milisavljevic 2 
1 - UNIVERSITY HOSPITAL, Department of Oncology, Kraguejvac, Serbia, 
2 - UNiVERSiTY HOSPITAL, Department of Surgery, Kraguejvac, Serbia 

Purpose/Objectif: Single-institution experience in 250 patients with 
early stage (I/11) non-small-cell lung cancer (NSCLC) treated with ei- 
ther conventionally fractionated (CF) radiation therapy (RT), or hy- 
perfractionated (Hfx) RT or the same Hfx RT with concurrent low- 
dose, daily paclitaxel/carboplatin (T/C) was evaluated. 
Materials/Methods: 78 patients were treated with 60 Gy in 30 daily 
fractions (CF), 116 patients were treated with 69.6 Gy, using 1.2 Gy 
b.i.d, fractionation (Hfx RT) while 56 patients underwent Hfx RT (67.6 
Gy using 1.3 Gy b.i.d, fractionation) with concurrent low-dose daily 
C, 25 mg/sqm and T, 10 mg/sqm, both given Mondays to Fridays 
during the RT course, preceded by 30 mg/sqm ofT on day 1. In all 
patients, RT was administered with 6-10 MV photons using linear 
accelerators. The typical target volume included the primary tumor 
and ipsilateral hilum with a 2-cm margin (Stage I), while in cases of 
Stage II patients, it also included ipsilateral mediastnum from the su- 
prasternal notch to a level 6 cm below the carina (upper and middle 
lobe lesions), or to the diaphragm (lower lobe lesions). 
Results:The median survival time (MST) for all 250 patients was 27 
months and 5 year survival rate was 27%, respectively. When cause 
specific survival (CSS) was used as an endpoint, the median time was 
27 months, while 5-year CSS rate was 32%. The median time to lo- 
cal progression was 32 months while S-year local progression-free 
survival rate was 45%. The median time to distant metastasis was 
not achieved while 5-year distant metastasis-free survival rate was 
68%. Survival in patients treated with CF alone were significantly 
inferior to that obtained with either Hfx RT alone or with Hfx RT/ 
TC (p=0.0332 and p=0.0013), with no difference between the two 
HFX RT regimens (p=0.1934) (overall, p=0.0064) MST for the three 
treatment groups was 20 vs 29 vs 35 months, respectively with 5- 
year survival being 17% vs 29% vs 36%, respectively. The same was 
observed using cause-specific survival and local progression free 
survival as endpoints, but the distant metastasis-free survival was 
not different between the three groups. Only acute hematological 
high-grade (<3) toxicity was more frequent with Hfx RT/TC than with 
RT alone, other toxicities being similar between the three treatment 
groups. 
Conclusions: CF was significantly inferior to either Hfx alone or Hfx/ 
TC, but the latter one carried higher incidence of acute high-grade 
hematological toxicity. 
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HOW DOES THE MULTIDISCIPLINARY TEAM MEETING (MDM) AF- 
FECT DECISION-MAKING IN LUNG CANCER? 
M. Creminl,T.W. Roques~,W.M.C. Martin 1, K. Noonan-Sheare ~, A. Har- 
nett 1, A. Barrett 1 
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I - NORFOLK AND NORWICH UNIVERSITY HOSPITAL, Department of Oncology, 
Norwich, United Kingdom 

Purpose/Objectif: To study how an established weekly lung cancer 
MDM affects decisions about oncological therapy. 
Materials/Methods: All non-surgical patients presented at the lung 
cancer MDM over 4 months were studied at 3 time points. The pre- 
senting physician recommended treatment prior to the MDM (T1). 
An observer recorded the MDM discussion and recommended 
outcome (T2). These were compared with the actual decision later 
taken by the patient in consultation with the doctor (T3). 
Results: 55 patients were presented. The MDM discussion lasted a 
median of 282 seconds (range 100 - 462 seconds). A mean of 5 pro- 
fessionals contributed to each discussion (range 3-8). At T1, 21% of 
recommendations were for curative treatment and 79% palliative. 
The MDM discussion changed the treatment intent in 13%. The final 
treatment intent differed from the MDM recommendation in 8%. 
The exact treatment given (eg chemotherapy, radiotherapy, combi- 
nation etc.) was predicted by only 34% of presenting physicians and 
by 57% of MDT discussions. The commonest reasons for differences 
between T2 and T3 were that the patient's general condition had 
deteriorated so they were not well enough for treatment or that the 
symptoms that needed palliating atT3 were different from those at 
T2. 
Conclusions: The treatment accepted by the patient is often dif- 
ferent from that recommended by the MDM or referring physician. 
While the MDM may have educational, team-building and organisa- 
tional benefits, its role in influencing and improving decision-mak- 
ing merits further research. 
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HYPOFRACTIONATION RADIATION THERAPY OF INOPERABLE 
STAGE 1/11 NON-SMALL CELL LUNG CANCER: A DIFFERENT AP- 
PROACH. 
A.. Lakeman-Groot ~, E. Damen~,J. Belderbos ~ , F. Pos ~ , C. Rasch ~ , C. van 
Vliet - Vroegindeweij 1 
I - THE NETHERLANDS CANCER INSTITUTE - ANTONI VAN LEEUWENHOEK HOSPITAL AM- 
S~RDAM, Radiation Oncology, Amsterdam, The Netherlands 

Purpose/Objectif: An RTOG protocol is running to investigate the 
benefits of hypofractionation irradiation for lung cancer. In this pro- 
tocol, no IMRT approaches are allowed and no tissue heterogeneity 
is taken into account. This protocol has been compared to an ap- 
proach with heterogeneity corrections using IMRT. 
Materials/Methods: Following the RTOG-0236 protocol, ten non- 
opposing and non-coplanar beams were used with approximately 
equal weighting. No additional margin for dose build up at the 
edges of the MLC beyond the PTV were used and also no correc- 
tions were made for tissue heterogeneity. The plan was normalized 
such that 60 Gy (100%) corresponds with the iso-centre (centre of 
the PTV). 95% of the PTV should get at least 100% of the prescribed 
dose and 99% of the PTV should receive a minimum of 90% of the 
prescribed dose. Besides other limitations, the ratio of the volume of 
the 50% iso-dose to the volume of the PTV was restricted. To evalu- 
ate the effect of tissue heterogeneity, the dose has been recalcu- 
lated taking tissue heterogeneity into account. In this recalculation, 
the beam set-up and monitor units were taken from the calculation 
without heterogeneity corrections. 
The treatment plans were compared with the results from a tech- 
nique developed at the NKI-AvL. This technique used 10-19 static 
beam directions also non-opposing and non-coplaner. The DMPO 
algorithm of the Pinnacle system version 7.4f was used to create op- 
timal segments and beam weights. In the optimization, the number 
of segments was equal to the number of beams, which resulted in 
one segment per beam direction. All calculations were performed 
including heterogeneity corrections. 

Results: The volume of the PTV receiving a dose of 60 Gy calculated 
according the RTOG protocol was 96%. Using the RTOG protocol 
with tissue inhomogeneity this percentage dropped to approx. 
80%. Using inhomogeneity corrections with IMRT, this percentage 
returned to 95%. Looking at 54 Gy, the volumes were 100%, approx. 
92% and 100%, respectively. For the RTOG approach with heteroge- 
neity corrections, 95% of the PTV was covered by 51-54 Gy instead 
of the prescribed 60 Gy. The volume of the 50% isodose is restricted 
to a maximum percentage of the PTV, which itself is dependent on 
the size of the PTV. For a typical case, the maximum ratio was 3.7. 
However, the ratios obtained were 4.4, 4.7 and 5.2, for the RTOG pro- 
tocol without inhomogeneity corrections, the RTOG protocol with 
inhomogeneity corrections and the IMRT approach, respectively. 
Conclusions: By recalculating the RTOG dose based on the inho- 
mogeneous tissue, this approach was found to result in an under 
dose of parts of the PTV. The IMRT approach for hypofractionation 
of the treatment is able to correct this under dose. Neither one of 
the three approaches was able to comply with the maximum ratio of 
the 50% isodose volume. The IMRT technique has been introduced 
at the AvL/NKI. Based on this work, the prescribed dose had to be 
reduced to 54 Gy. 
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IMPACT OF INDUCTION CHEMOTHERAPY PRIOR TO CHEMORA- 
DIOTHERAPY ON SURVIVAL IN PATIENTS WITH LOCALLY ADVAN- 
CED NON-SMALL CELL LUNG CANCER (NSCLC) 
A. Ozkan 1, M. Kocak 1, A. MayadaglF, C. Parlak ~, O. Demir ~, A. Marti ~, 
A. Yilmaz ~ 
1 - D~ LA1/4TFI KA1/2RDAR KARTAL E.A. HASTANESI, Radiation Oncology, Is- 
tanbul, Turkey [~ 
Purpose/Objectif 
The aim of this study is to investigate influence of induction chemo- 
therapy with docetaxel-cisplatin administered three-weekly on the 
outcomes of patients treated with concomitant chemoradiotherapy 
with weekly docetaxel-cisplatin. 
Materials/Methods 
Totally 90 patients who administered to Radiation Oncology Clinic 
of Dr. Lutfi Kirdar Kartal Education and Research Hospital with the di- 
agnosis of stage IlIA or IIIB medically or surgically inoperable NSCLC 
between dates February 2003 and December 2005 were enrolled 
into the study. Patients with supraclavicular lympadenopathy or 
pleural effusion were excluded in the study. Of the 90 patients, 50 
received 3 cycles of chemotherapy consisting of docetaxel (75 mg/ 
m2/3 weeks) and cisplatin (75 mg/m2/3 weeks) before chemoradio- 
therapy (Group 1) while 40 were treated with chemoradiotherapy 
alone (Group 2). Total 6600 cGy radiotherapy was administered to 
both groups in 33 fractions with concomitant docetaxel (30 mg/ 
mZ/7 days), and cisplatin (20 mg/m2/7 days). Primary endpoint was 
overall survival (OS). Other endpoints were time to progression 
(TTP), response rates and toxicity. 
Results 
Median age in the study was 60 years (37-80 years). Eighty eight 
patients (97%) were male and 2 Patients were female. Performance 
status of 82 patients was ECOG 0-1, 8 patients ECOG 2. Eighty four 
percent of patients had history of tobacco use (smokers and ex- 
smokers). Forty one patients (45,56%) complained of hemoptysis, 
44 (48,89%) dyspnea, 66 (73,33%) cough, 16 (17,78%) disphony, 35 
(38,89%) loss of appetite, and 39 (43,33%) weight loss. Histological 
type was squamous cell carcinoma in 62 patients (68,88%), adeno- 
carcinoma in 8 patients (8,89%) and undifferentiated histologies in 
20 patients (22,22%).TNM stages were stage Ilia in 10 cases (11,1%) 
and IIIB in 80 cases (88,9%). In general, there were no significant dif- 
ferences between two groups in terms of age, sex, performance sta- 
tus, presenting symptom, stage, or histopathologic subtype. Patient 
characteristics are summarised in Table 1. Median follow-up time was 
13,6 months (1-40 months). Median survival was 26,56 months in 
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the group that received induction chemotherapy, and 21,30 months 
in the group treated with concomitant chemoradiotherapy alone. 
In the analysis, there was no statistically significant overall survival 
benefit o f  adding induction chemotherapy (p--0.1351) (figure I). 
One-year and 2 year survivals were better in the group I (79%, 55%) 
than group 2 (65%, 40%).There was also no significant difference be- 
tween groups in terms o f  TTP (p=0.818). Response evaluation done 
after chemoradiotherapy revealed an overall response rate of  71,3% 
(CR 13,5% and PR 57,8%); and 19 patients (21 ,I %) showed stationary 
disease, and only I patient (/,1%)progression. Overall toxicity was 
generally acceptable, and there was no statistically significant differ- 
ence between groups. Toxicities most f requent ly encountered in the 
study are listed in Table 2. 
Conclusions 
Addition of  induct ion chemotherapy with docetaxel plus cisplatin 
to concurrent chemoradiotherapy did not show any advantage over 
concurrent chemoradiotherapy alone in locally advanced NSCLC. 

Table 1. Patient Characteristics 
Charactedstics Group 1 Group 2 (u) Total u (%) 

(") 
Sex 

Female 1 1 2 (2.2) 
Male 49 39 88 (97.8) 

Age 60 (42 - 
80) 60 (38 -75) 60 (37- 813) 

Stage 
IliA 5 5 10 
IIIB 45 35 80 

Performance status 
ECOG 0-1 48 34 82 
ECOG 2 2 15 8 

Histological type 
Squamous cell carcinoma 33 29 62 
Adenocarcinoma 5 3 8 
U ndiffe re ntiated 12 8 2[3 

Smoking habit 47 37 84 
Presenting symptoms 

Dysphony 8 8 16 
Hemoptysis 20 21 41 
Dyspnea 24 20 44 
Cough 35 31 66 
Less 0f appetite 22 13 35 
Weight loss 21 18 39 

Eigule 1, Overall survival 
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Table 2. Toxic~ties 

Type of ToxicJb/ Group i (%) Group 2 (%) 
E soph egitis 

No is to 
Grade t 12 t5 
Grade 2 34 30 
Grade 3 32 45 
Grade 4 6 0 

Nausea/vomiting 
NO 56 62 
Grade 1 30 20 
Grade 2 12 t8 
Grade 3 2 0 
Grade q 0 Q 

Radiation p neumcclia 
NO 62 65 
Rad~31ogic 20 12.5 
Syrnptomat~c without ~'eatment 0 25 
Symptomatic with treatrr ent 18 20 

L~Jcopen~ 
NO S6 72.5 
4000-3000 16 18.5 
3000-2080 14 5 
2000 lOGO 4 5 

Dyspnea 8 10 
O ~Oto× ICily 6 O 
Allerqy 0 2 
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INCORPORATION OF TUMOUR MOBILITY WITH SLOW CT SCAN 
IN THE 3-D CONFORMAL RADIOTHERAPY TREATMENT (3-D CRT) 
PLANNING FOR INOPERABLE STAGE I NON-SMALL CELL LUNG 
CANCER - A RETROSPECTIVE ANALYSIS OF THE CLINICAL OUT- 
COME. 
J. Pr4vost~,W. Voet~,J. Nuyttens ~ 
1 - DANIEL DEN HOED CANCER CENTER r Radiotherapy, Rotterdam, The Neth- 
erlands 

Purpose/Object i f :  The low local tumour  control (40-70%) and poor  
5-year overall survival rate (5-30%) observed after 3-D CRT for stage 
I non-small cell lung cancer (NSCLC) can be partially attr ibuted to 
the geographical mismatch due to lung tumour  motion. The most 
accessible method to incorporate tumor  mobil i ty into the t reatment 
planning is the definit ion o f  a mobi le gross tumor volume (GTVmob, e 
) with a slow CT scan (4 s per slice). We investigated the clinical re- 
sults (local control, overall survival and disease-free survival) o f  this 
technique. 
Mater ia ls/Methods:  The case records of  41 consecutive patients 
who were treated for stage I NSCLC between 2000 and 2005 with 
3-D CRT using a GTV ob~le in the treatment planning were analysed. 
Fourteen patients were treated with 70 Gy (2.5 Gylfraction), 27 pa- 
t ients with 60 Gy (3 Gy/fraction). 
The GTVmob, ~ was defined by expanding the GTVslow (GTV defined on 
the slow CT) with 5 mm to take the extra motion into account that 
might not have been captured on the slow CT. The planning target 
volume equalled the GTVmob, ~ after addit ion of  5 mm for the micro- 
scopic extension and 5 mm setup margin with the application o f  an 
off l ine setup protocol. No elective irradiation was performed. 
Twelve patients had a histologically confirmed NSCLC. From the pa- 
t ients wi thout  histological confirmation, 24 patients and 5 patients 
were accepted for radiotherapy based on a positive FDG-PET scan 
and a new or growing lesion on CT scan, respectively. 
The reason for not proceeding to surgery was the existing comor- 
bidi ty for all patients, excepting one patient who refused surgery. 
The Charlson comorbidty score o f  the patients was: 0=2 patients, 
I-2=21 patients, 3-4=15 patients, >4=3 patients. Median age o f  the 
treated populat ion was 75 years (range 55.9-87.2 years). 
Thirty patients had a T/NOM0 tumour  and 11 patients had a T2NOM0 
tumour. Response evaluation was usually performed by means of  
chest X-rays and classified according to criteria proposed by Green 
et al. 
Results: With a median fo l low-up period of 23.6 months (range 2.1- 
61.6 months), the estimated 5-year overall survival, S-year disease 
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free surival and 5-year local control was 46%, 68% and 84%, respec- 
tively. Grade I and 2 acute radiation pneumonitis (SWOG) was ob- 
served in 8 and 2 patients, respectively. 
Conclusions: The incorporation of tumor motion with slow CT in the 
3-D CRT treatment planning leads to better 5-year overall survival 
rate and local control compared to conventional 3-D CRT. 
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INDUCTION CHEMOTHERAPY WITH VINORELBINE AND A PLATI- 
NUM COMPOUND FOLLOWED BY CONCURRENT CHEMORADIO- 
THERAPY AN D CONSOLIDATION CHEMOTHERAPY WITH THE SAME 
DRUGS FOR STAGE III NON-SMALL-CELL LUNG CANCER (NSCLC) 
- A PHASE II STUDY 
P. Rusu],T.E. Ciulean u 2, D. Cernea ~, D. Pelau 2,V. GaaF, C. Cebotaru 2, D. 
lancu2,T. Guttman 3, N. Todor 4, N. Ghilezan 
I - ONCOLOGY INSTITUTE "ION CHIRICUTA", Radiotherapy, Cluj-Napoca, Roma- 
nia, 
2 - ONCOLOGY INSTITUTE "ION CHIRICUTA", Chemotherapy, Cluj-Napoca, Ro- 
mania, 
3 - ONCOLOGY INSTITUTE "ION CHIRICUTA", Radiology, Cluj-Napoca, Romania, 
4 - ONCOLOGY INSTITUTE "ION CHIRICUTA", Statistics, Cluj-Napoca, Romania [] 
Purpose/Objectif: A prospective phase II study was conducted to 
determine the response rate (RR), toxicity, time to progression (TTP) 
and survival (S) of induction Chemotherapy (ChT) with Vinorelbine 
(Vrb) and Cisplatin(Cis) or Carboplatin (Carbo) followed by concur- 
rent chemoradiotherapy (ChRT) and consolidation ChT with the 
same drugs, for stage III NSCLC. 
Materials/Methods: 32 eligible patients (pts) were included from 
05.02.2004 to10.02.2006. Pts characteristics were: median age 
57(39-73), M/F=31/1, PS 1/2=20/12, stage IIIA/IIIB=2/30, squamous 
cell cc 26, large cell cc 3, adenocc 3. Treatment consisted of 2 cycles 
of induction ChT with Vrb (25 mg/sqm, dl ,  8, q21) and Cis (100 rag/ 
sqm, d l ,  q21), or Carbo (AUC S, d l ,  q21), followed by 2 more cycles 
given concurrently with radiotherapy (RT) and 2 cycles of consolida- 
tion ChT with the same drugs. When given concurrently with RT the 
doses have been reduced: Vrb 15 mg/sqm, dl ,  8, q21, Cis 80 mg/ 
sqm, dl ,  q21 or Carbo AUC 2.5, d l ,  q21. RT has been administrated 
at the liniar accelerator (15MV) with 2Gy/fraction to a total dose of 
60-68 Gy, the last 8 patients benefited of conformal-3D technique. 
At least 4 cycles of ChT have been completed by 81% of pts, 68% 
completed 5 or 6 cycles of ChT. The optimal doses of RT have been 
received by 75% of pts. 
Results 
32 pts were evaluable for toxicity. Severe grade 3 or 4 neutropenia 
occured in 4 pts (12%), anemia in 3 (9%).There was a grade 3 trom- 
bocitopenia in 1 patient. (3%) and grade 3 neuropatia occured also 
in 1 patient (3%). After induction ChT were obtained 3(9%) corn plete 
responses (CR), 17(53%) partial responses (PR), 10(31%) pts had sta- 
ble disease (SD) and 2(6%) progressive disease (PD). Of the 30 pts 
evaluable for response after ChRT, 9 (30%) achieved a CR,10 (33%) 
achieved a PR for an overall RR of 63% (C1:46-81), 7 pts (23%) had SD, 

and 4pts (I 3%) had PD of 13%. TTP at I year was 35% (Ch18-56%) 
with a median value of 9 months (CI:6.9-I 7.9). The disease specific 
S at I year was 49% (CI:28%-70%) and the median S was 10 months 
(O:8.1 -I 9.9). For the 20 patients still alive the median follow-up was 
6 months. All evaluations were done considering a=0.05. 
Conclusions 
Preliminary analyses indicate that induction ChT followed by con- 
current ChRT with Vrb and Cis or Carbo, followed by consolidation 
ChT with the same drugs given for advanced stage III NSCLC is feasi- 
ble, well tolerated and has a positive effect on the RR and S. 
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IS THERE A SELECTION BIAS IN RADIATION DOSE ESCALATION 
PROTOCOLS? 
E. Weiss;,V. Ramakrishnan 2, P. KealP 
I - VIRGINIA COMMONWEALTH UNIVERSITY, Department of Radiation Oncology 
• Richmond, VA, country, 
2-  VIRGINIA COMMONWEALTH UNIVERSITY, Department of Biostatistics, Rich- 
mond, VA, U.S.A., 
3 - STANFORD UNIVERSITY, Department of Radiation Oncology, Stanford, 
CA, U.S.A. 

PurposelObjectif: Eligibility criteria in dose escalation trials regu- 
larly include dose limitations to normal tissue. In general for EORTC 
and RTOG dose escalation trials, normal tissue constraints remain 
constant while the tumor dose increases for each dose step. As tu- 
mor dose and normal tissue constraints are competing demands, a 
point will be reached where tumor dose cannot be increased with- 
out exceeding normal tissue constraints. This might lead to a selec- 
tion bias, which results in an inadequate determination of maximum 
tolerated doses (MTD) and the generalization of treatment results 
that are applicable only to a subgroup of the patient population. 
Materials/Methods: In nine patients with NSCLC and a wide vari- 
ation in tumor volumes• respiratory gated IMRT planning was per- 
formed during expiration. The tumor dose was escalated from 66 Gy 
to 78 Gy in 4 Gy-dose steps while the limiting normal tissue doses 
remained the same for all dose steps. We differentiated between 
patients whose IMRT plans met the given eligibility criteria for all 
dose steps and those patients eligible only for lower doses. For both 
groups dosimetric values, radiobiological (TCP and NTCP) values, 
and other planning parameters were compared. 
Results: Seven of nine patients were eligible for all dose steps (group 
A).Two of nine patients (group B) qualified only for lower total doses 
(95% binomial CI 0.075, 0.6, sign.). In group A mean planning tumor 
volumes were smaller (I 32 versus 404 co, n.s.), mean monitor units 
per fraction significantly lower (448 versus 802, p=0.0008), and the 
average composite score for plan quality better than in group B 
(0.012 versus 0.068, n.s.). Average TCP values were higher for group 
A (0.33 versus 0.23, n.s.). NTCP values for normal tissue were lower 
for group A than B (lungs p=0.028, esophagus p=0.68). 
Conclusions: In this study, patients eligible for higher dose steps had 
significantly superior estimated outcome parameters and smaller 
tumor volumes. To eliminate the selection bias, either (I) dose limi- 
tations for normal tissue should be adjusted to the increasing dose 
levels, or (2) to be eligible normal tissue tolerances should be met at 
the highest dose level planned for the trial irrespective of the dose 
level planned for each patient. 
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MODELS COMBINING CLINICAL DATA WITH MEDICAL KNOWLED- 
GE ARE MORE ACCURATE THAN DOCTORS IN PREDICTING NSCLC 
AFTER (CHEMO-)RADIOTHERAPY 
H. Steck ~, C. Dehing 2, H. van der Weide 2, D. De Ruysscher 3, S. N ijsten 2, 
S. Wanders 2, L. Boersma 4, S. Krishnan ~ , RB. Rao ~ , Ph. Lambin 3 
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I - SIEMENS MEDICAL SOLUTIONS, Computer Aided Diagnosis and Therapy 
Group (CAD), Malvern, USA, 
2- MAASTRO CLINIC, dept, Maastricht, The Netherlands, 
3 - MAASTRO CLINIC, UNIVERSITY HOSPITAL MAASTRICHT, UM-GROW, dept, 
Maastricht, The Netherlands, 
4 - MAASTRO CLINIC, UM-GROW, dept, Maastricht, The Netherlands 

Purpose/Objectif: The steady increase in the types of treatment 
for lung cancer requires advanced treatment decision-making, ac- 
counting for patient and treatment characteristics. However, phy- 
sicians often fail to consistently and accurately predict outcomes, 
which can subsequently lead to suboptimal treatment choices. The 
purpose of this study was to investigate whether new methods to 
build multivariate models would improve prediction of survival of 
NSCLC patients at the time-point of 2 years (S2y) and compare them 
with predictions from radiation-oncologists. 
Materials/Methods: First, all the relevant variables with consistent 
results and hazard ratios for survival were identified in a literature 
review. Based on these, a knowledge-based (KB) model was con- 
structed. Second, a set of 195 NSCLC patients, stage I to IIIB, was split 
into a training set (n=134) and a validation set (n=61). Two differ- 
ent data-driven (DD) models, based on linear discriminant analysis 
(LDA) and the relevance vector machine (RVM), respectively, were 
learned from the training data. Third, the KB and DD models were 
combined by a learned ensemble method to further improve pre- 
diction accuracy. The fourth methodology used multivariate logis- 
tic regression to predict S2y. The performance of the models was 
assessed on the validation set. To study robustness of these mod- 
els, 65 patients from a second insitution were also evaluated. Next, 
predictions from 4 physicians and 4 residents, using only variables 
available to the computer models, were collected on 30 randomly 
chosen patients. Prediction accuracy was expressed in terms of Area 
Under the receiver operating characteristic Curve (AUC). Its maxi- 
mum value is 1.0, indicating perfect predictions; a value of 0.5 indi- 
cates that patients are correctly classified in 50% of the cases, i.e. as 
good as chance. 
Results: The KB model for S2y consisted of stage, gender, WHO-ps, 
histology and overall treatment time. The cross-validated AUCs of 
the KB model and the two DD models were 0.61, 0.69 and 0.65 on 
the training data, respectively; the predictions in the validation set 
resulted in AUCs of 0.66, 0.66 and 0.64, respectively. Combining the 
KB model (with weight 0.7, learned from training data) with the two 
DD models (with weights 0.2 and 0.1, respectively), yielded an im- 
proved AUC of 0.71 on the training data, and 0.69 on the validation 
set. For comparison, logistic regression resulted in an AUC of 0.63 on 
the validation set. When applied to the second institution, similar re- 
sults were observed. Physicians and residents achieved an average 
AUC of 0.57 (range: 0.49 to 0.67), with a standard deviation of 0.06, 
indicating quite a low consistency. 
Conclusions: All four models were able to predict S2y more accu- 
rately than the radiation-oncologists. Prediction accuracy was con- 
sistent across patients from two different institutions. Finally, the 
combination of the knowledge-based model with the data-driven 
approaches led to the best performing model. 
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PATTERNS OF CARE FOR LUNG CANCER IN RADIATION ONCOLOGY 
DEPARTMENTS OF TURKEY 
A. Demiral 1, Z. Arican Alicikus ~, V. Ugur% I. Karadogan% A. Yoney 4, M. 
Nalca Andrieu% D. Yalman% Y. Pak 7, G. Aksu% G. Ozyigit% L. Ozkan 1°, S. 
Kilciksiz ~, S. Koca ~2, M. Caloglu 13, A. Yavuz 14, H. Caglar ~s, M. Beyzad- 
eoglu~% S. Igdem 17, M. Serin 1% B. Kaplan 19, M. Koc 2°, E. Korkmaz2% O. 
Karakoyun Celik2% M. Kinay 23 
I - DOKUZ EYLUL UNrVERSITY MEDICAL SCHOOL, Radiation Oncology, Izmir, 
Turkey, 
2 - ANKARA ONCOLOGY HOSPITAL, Radiation Oncology, Ankara, Turkey, 

3 - IZMIR PRIVATE ONCOLOGY CENTER~ Radiation Oncology, Izmir, Turkey, 
4 - OKMEYDANA1/2 TRAINING AND RESEARCH HOSPITAL , Radiation Oncology, 
Istanbul, Turkey, 
5 - ANKARA UNIVERSITY MEDICAL SCHOOL, Radiation Oncology, Ankara, Tur- 
key, 
6 - EGE UNIVERSITY MEDICAL SCHOOL, Radiation Oncology, Izmir, Turkey, 
7- GAZI UNIVERSITY MEDICAL SCHOOL, Radiation Oncology, Ankara, Turkey, 
8 - AKDENIZ UNIVERSITY MEDICAL SCHOOL, Radiation Oncology, Antalya, Tur- 
key, 
9 - HACElq-EPE UNIVERSITY MEDICAL SCHOOL, Radiation Oncology, Ankara, 
Turkey, 
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key, 
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12 - ISTANBUL UNIVERSITY CERRAHPASA MEDICAL SCHOO!~ Radiation Oncology, 
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13 - TRAKYA UNIVERSITY MEDICAL SCHOOL, Radiation Oncology, Edirne, Tur- 
key, 
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key, 
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20 - ATATURK UN~VERSITY MEDICAL SCHOOL, Radiation Oncology, Erzurum, 
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Purpose/Objectif: To determine patterns of care for lung cancer in 
radiation oncology centers of Turkey. 
Materials/Methods: A questionnaire with 10 questions was pre- 
pared for evaluating approach of centers in diagnosis and treat- 
ment of lung cancer (LC) according to different disease stages. It 
was mailed to 24 radiotherapy (RT) centers (university, state hospi- 
tal, private center) that could be reached.The forms of 21/24 (87,5%) 
centers which sent back their answers were evaluated. 
Results: The distribution of the institutions was 15 universities 
(71,5%), 4 state hospitals (19%), and 2 private centers (9,5%). The 
most frequent histology was NSCLC. The stage distribution with 
respect to the number of patients treated last year was I-II 10%, III 
48%, IV 42%. Limited and extensive stages were balanced in SCLC 
(49%; 51%). Complete blood count, routine biochemistry, chest X- 
ray, bronchoscopy, and thorax CT were the minimum routine stag- 
ing procedures. For diagnosis and staging, while sputum cytology 
(SC) (48%), transthoracic fine needle aspiration biopsy (TTFNABx) 
(62%), and mediastinoscopy (29%) were routine tests in NSCLC, SC 
(52%), TTFNABx (62%), and mediastinoscopy (19%) were routine in 
SCLC. Further routinely used diagnostic tests for NSCLC and SCLC 
were respectively: upper abdominal CT 86%/90%; upper abdominal 
ultrasonography 33%/43%; thoracic MRI 4%/4%; bone scintigraphy 
44%/76%; brain CT 38%/71%; brain MR114%/43%; PET 4%/4%. The 
most common postop RT indications were close or positive surgi- 
cal margins (95%) and presence of pN2 disease (%91). While 24% of 
centers did not explain their indications for postop chemotherapy 
(CHT), the first 2 indications of postop CHT were < stage IB disease 
(19%) and presence of pN2 disease (19%) among the answering 
centers. In stage Ilia potentially resectable disease NSCLC, the most 
frequent treatment approach was found as neoadjuvant concomi- 
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tant chemoradiotherapy (CCHRT) (57%). In stage IliA unresectable 
and stage IIIB disease, the most frequent approach was definitive 
CCHRT (91%). In limited SCLC, the most common treatment ap- 
proach was as follows: CCHRT with cisplatin+etoposide (EP) in the 
lst-3rd cycles (71%), completion of CHT to 4-6 cycles after CCHRT, 
and finally prophylactic cranial irradiation in patients withcomplete 
response. Six cycles of EP CHT and palliative thoracic RT was the 
most commonly (81%) used treatment in extensive SCLC. Sixty-two 
percent of centers did not have the facility of endobronchial brachy- 
therapy (EBB). It was observed that high dose rate EBB (Ir192 HDR) 
was preferred and 2/3 of centers used EBB alone. 
Conclusions: For LC, there is an extensive variation with regard to 
diagnostic tests, treatment strategies, indications of postop RT and 
CHT, RT features, and facility of EBB in. In order to establish stand- 
ards, national RT guidelines should be prepared using a multidisci- 
plinary approach. 
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PET-CT SCAN INTEGRATION AND CO-REGISTRATION FOR USE IN 
RADIATION TREATMENT PLANNING OF NON-SMALL CELL LUNG 
CANCER 
C. Martens ~, R. Lisbona 2, S. Devic 3, G. Stroian 3, J. Seuntjens 3, S. Faria ~, 
L. Souhami m 
1 - MCGILL UNIVERSITY HEALTH CENTRE, Radiation Oncology, Montreal, Can- 
ada, 
2 - McGILL UNIVERSITY HEALTH CENTRF~ Nuclear Medicine, Montreal, Canada 
3 - McGILL UNIVERSITY HEALTH CENTRE, MedicaIPhysics, Montreal, Canada 

Purpose/Objectif: To prospectively integrate, co-register and utilize 
PET-CT scan images in radiation therapy treatment planning for pa- 
tients with Non-Small Cell Lung Cancer. 
Materials/Methods: Integrating PET-CT scanning, using PET-CTscan 
images, in the process of clinical radiation planning was undertaken 
to design a treatment planning process that incorporates PET-CT as 
an integral part of complete radiation therapy. 
A procedure for patients to undergo a PET-CT scan and a CT simula- 
tion scan (CTSim) in the same treatment position was developed. To 
allow accurate image co-registration, 6 fiducial markers were posi- 
tioned and secured with tape to ensure they do not move between 
the two scans. After the PET/CT scan, the patient immediately un- 
dergoes the CTSim. 
Mutual co-registration of the scans using fiducial marker mapping 
was accomplished. Fiducials were first transferred from the CT vol- 
ume from PET/CT to the PET volume, where the two image sets are 
naturally co-registered, being reconstructed in the same frame of 
reference. Then, the PET volume was co-registered with the CTSim 
volume using the same fiducials. 
Results:Tumor volumes are contoured on both scan image sets and 
two radiation treatment plans are designed. Volumes were defined 
on the CTSim scans in the usual way. We have developed a procedure 
for the PET based gross tumor volumes (GTV_PET) outlining. Over- 
laid PET images have been used as the guide-for-the-eye, while the 
actual GTV_PET contours have been assigned to the CTSim volume. 
Despite relatively poor inherent spatial resolution of the PET images, 
software in use (Soma Vision) produces a Gaussian-smoothed PET 
intensity maps that allow for easier and more accurate target deline- 
ation. In this way, the GTV_PET volume is outlined on a more precise 
spatial map (<1 millimeter) corresponding to the spatial resolution 
of the 3D CT volume. 
Information from the two image sets is compared to determine dose- 
volume histogram (DVH) parameters and Monte Carlo dosimetry: 
radiation dose to the tumor, dose to normal tissues (healthy lung, 
spinal cord, heart and esophagus), and high/low dose regions. 
Conclusions: Integrating PET CT scans into radiation treatment 
planning and using Monte Carlo dosimetry may allow improved 
lung cancer treatment with improved target definitions, reduced 

treatment related toxicity, and determination of high and low dose 
radiation regions. 
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POST-OPERATIVE RADIOTHERAPY (PORT) IN NON SMALL CELL 
LUNG CANCER (NSCLC), TREATMENT OUTCOME AND PROGNOS- 
TIC FACTORS IN 70 PATIENTS (PTS) 
L. Kouwenberg ~, A.L.J. Uitterhoeve ~, C.C.E. Koning ~, M.G.J. Koolen 2, J. 
Kloek3, M. van Os~,C. Koedooded,M. van de Kar 1 
1 - ACADEMIC MEDICAL CENTEI~ Department of Radiotherapy, Amsterdam, 
The Netherlands, 
2 - ACADEMIC MEDICAL CENTER, Department of Lung Diseases, Amsterdam, 
The Netherlands, 
3 - ACADEMIC MEDICAL CENTER, Department of Cardio-Pulmonary Surgery, 
Amsterdam, The Netherlands 

Background: Results of PORT were analyzed 70 pts with NSCLC 
treated in our department from 1990-1999. 
Materials/Methods: Included are 70 pts with early stage NSCLC 
treated with resection and PORT. Patient characteristics: Sex distri- 
bution: male: 60 pts (86%), female 10 pts (14%), mean age: 62 years 
(range 33-80), ECOG Performance Score (before RT): O: 3 pts, 1: 9 pts, 
2:43 pts; 3:11 pts; unknown 10 pts.Pathology: adenocarcinoma: 29 
pts, squamous cell carcinoma: 27 pts, large cell undifferentiated car- 
cinoma (LCU): 14 pts. pTNM stage I: 3 pts, IIA: 4 pts, liB: 23 pts; IliA: 
24 pts, IIIB: 16 pts, pNO: 21 pts, pNl: 33 pts, pN2:16 pts.Treatment 
characteristics: surgical resection consisted of a wedge rsection 
or segmentectomy in 4 pts, a Iobectomy in 26 pts, a bilobectomy 
in 2 pts and of a pneumonectomy in 38 pts; RO, R1 or R2 resection 
were performed in 40, 21 and 9 pts respectively.The Planning Target 
Volume 1 (PTV 1) encompassed the bronchial stump, homolateral 
hilum, the mediastinum and homolateral supraclavicular area. The 
PTV 2 encompassed the bronchial stump and, if applicable, the Io- 
calisation of positive nodes.The dose to the PTV1 was 50 Gy in 2 pts, 
40-49 Gy in 61 pts and <40 Gy in 6 pts. In 8 pts no PTV2 was irradi- 
ated. The total dose to PTV 1 and 2 was <42 Gy in 6 pts, 50-59 Gy in 
39 pts and 60-66 Gy in 25 pts. 
Results: The 5 yr actuarial overall survival (OS), disease-free survival 
(DFS), local disease-free survival (LDFS) and distant disease-free sur- 
vival (DDFS) was 27%, 40%, 80% and 40% respectively.Poor prog- 
nostic features for OS were: age < 60 yrs (p=O.03), pathology of LCU 
(p=O.03), total dose < 42 Gy (p=O.01); for DFS age < 60 yrs (p=O.02), 
total dose <42 Gy (p=O.O03); for LDFS R2 resection (p=O.OS).The 5 yr 
actuarial risk for dying of complications from RT was 9%, for dying 
of intercurrent disease 5%. Pts with an interval < 10 weeks between 
surgery and RT had a significantly higher 5-yr actuarial risk for dy- 
ing of complications or intercurrent disease of 48% vs 94% if RT was 
started within 10 wks post-operatively (p=O.02). The 5 yr actuarial 
complication-free survival was 76%. No complications were seen in 
50 pts, grade 1 or 2 in 6 pts, grade 3 or 4 in 5 pts (lung 3x, oes lx, 
heart lx). In 5 pts complications of RT might have contributed to 
death. In 9 pts no sufficient data were present to assess complica- 
tions. 
Conclusions: For patients with RO-1 resections no dose-effect rela- 
tion of PORT < 50 Gy could be shown. As in 9% of the patients ra- 
diotherapy might have contributed to death, doses higher than 50 
Gy are not justified. PORT should only be considered for patients fit 
enough to start PORT within 10 wks post-operatively. 
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PRE AND POST-TREATMENT PET/CT TO EVALUATE THE RESPONSE 
OF NON-SMALL CELL LUNG CANCER (NSCLC) TREATED WITH CU- 
RATIVE RADIOTHERAPY ALONE (RT). 
S. Faria 1, CR. Freeman ~ , R. Lisbona ~ , J. Stern 2, L. Souhami 1, S. Devid, D. 
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Purpose/Objectif: Radiation pneumonitis, atelectasis or inactive 
tumors all can mimic local recurrence making it difficult to assess 
the efficacy of the radiation treatment in the local control of NSCLC 
patients. FDG-PET/CT is a functional imaging method that seems to 
be an attractive alternative for early assessment in this group of pa- 
tients. We report our preliminary experience with this modality. 
Materials/Methods: PET/CT is now part of the routine work-up of 
NSCLC patients at our institution. Early stage, medically inoperable 
NSCLC patients are treated with 3-D planning hypofractionated RT, 
dose of 52.SGy/15 fractions, without chemotherapy. Fifteen patients 
had a PET/CT performed before and after the treatment and are the 
subject of this analysis. All these 15 patients had no increased lung 
symptoms when the 2 nd PET-scan was requested. Follow-up was 
every 3 - 4 months and always included a chest x-ray (CXR). CXR and 
the chest-CT at the time of the 2 nd PET/CT were scored as "normal" 
when they showed expected lung fibrosis unchanged when com- 
pared to the previous imaging studies, or "abnormal" when there 
was an increase in the radiographic abnormalities. Post-treatment 
PET metabolic responses were scored as "negative" when there was 
a complete or almost complete response, or "positive" if there was 
partial, increased, and/or new hypermetabolic disease when com- 
pared to the pre-treatrnent PET/CT. 
Results: Median age=76 years. Stages: T1=5, T2=8, T3=1 and T4=1 
patient. Median PTV = 142 cc. Median follow-up was 12 months. Me- 
dian time between RT and the 2 nd PET was 7.8 months. All patients 
were alive when this analysis was performed. CXR was considered 
"abnormal" in 3 and "normal" in 12 out of the 15 cases.The 3 cases 
with "abnormal" CXR also had "abnormal" chest-CT but all 3 had 
"negative" PET (Figure). From the 12 cases with "normal" CXR, 7 had 
"negative" PET and S had "positive" PET. Biopsies were not done to 
confirm progressive disease. 
Conclusions: All 3/15 cases with "abnormal" CXR and CT scan had 
"negative" PET. Five out the 12 cases with "normal" CXR had posi- 
tive PET. The significance of these findings is unclear. If positive PET 
does reflect active cancer, there may be a role for PET/CT in the early 
assessment of local control in NSCLC patients treated with RT, but 
longer follow up and further evaluation is necessary to confirm the 
PET findings. 
Figure: T3NO right lung tumor. Pre (above) and post (below) treat- 
ment PET and CT (6 months after RT) 
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RADIATION THERAPY FOR NON SMALL CELL LUNG CANCER (NS- 
CLC) IN BELGIUM : A SIXTEEN CENTRES OVERVIEW. 
O. De Hertoghl, Y. Neybuch 1, N. Bourgois 2, C. Collen 3, L. Donnay ~, K. 
Erven 4, H. Janssen 4, L. Noe 4, R Scalliet ~ , P. Van Houtte 2 
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3 - ALGEMEEN ZIEKENHUIS VUB, Radiation Oncolog~ Brussels, Belgium, 
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Purpose/Objectif: Lung cancer is a frequent disease, 5000 new 
cases being diagnosed each year in Belgium. It is the first cause of 
mortality due to cancer in men, and the third in women. Large vari- 
ations remain regarding its treatment. The present study evaluates 
the management of a specific NSCLC case by radiation oncologists 
(RO). 
Materials/Methods: A clinical case was sent to 16 radiotherapy cen- 
tres nationwide. It consisted of a PET-positive 4-centimetre upper 
lobe squamous-cell carcinoma, namely a stage Ib (T2NOMO). RO 
were asked for a treatment schedule, the patient being deemed 
medically inoperable. 
Results: Radiation therapy is prescribed by all RO with curative in- 
tent. Only 25% of them add chemotherapy, with variable schedules. 
Neo-adjuvant, concomitant and adjuvant chemotherapy are pre- 
scribed by 2,3 and 1 physician respectively. All use a 3D conformal 
radiotherapy technique, the average number of beams being 3.4 
(range 2 to 5). None uses gating or assisted breathing control tech- 
niques for this apex tumor. The target volume consists of the tumor 
alone for 15 RO, whereas elective node irradiation is performed by 
1 RO only. Tumor volume delineation is based on CT-scan alone in 
31.3% of centres and on CT and PET images co-registration in 68.7%. 
Mean GTV is 25.7 cc (range 20.0 to 47.1 cc). Mean expansion margins 
applied to the GTV to obtain a CTV are 5.6 mrn in the anterior-pos- 
terior (AP) and medial-lateral (ML) axis and 5.9 mm in the cranial- 
caudal (CC) axis (range 0 to 1S mm). The resulting mean CTV is 57.1 
cc (range 43.6 to 96.5 cc). Mean expansion margins applied to the 
CTV to obtain a PTV are 8.8 mm in the AP axis, 8.5 mm in the ML axis, 
and 10.3 mm in the CC axis (range 5 to 15 mm).The resulting mean 
PTV is 167.0 cc (range 98.4 to 324.3 cc). Regarding the prescription 
dose, 81.3% of RO prescribe 1.8 to 2.5 Gy fractions up to an EQD2Gy 
of 60 to 70 Gy. One RO performs dose escalation (80.1 Gy in 2.67 
Gy fractions) and two perform hypo-fractionation (60 Gy in 7.5 Gy 
fractions). 
Regarding organs-at-risk, the maximal tolerated dose to the spinal 
cord ranges 42 to 50 Gy.The spinal volume-at-risk ranges 12 to 298 
cc, 25% of RO applying a 3 to 5 millimetre PRV (planning risk vol- 
ume). Lung toxicity is most often parametered by the V20. When ap- 
plied to both lungs together (by 56.3% of RO), V20 ranges 25 to 37%. 
When applied to the lungs separately (by 43.7% of RO), V20 ranges 22 
to 50% for the treated lung and 0 to 37% for the contralateral lung. 
Mean lung dose is used in 18.8% of the centres (3/16) only. 
Conclusions: Large inter-observer variations exist in delineated vol- 
umes. No consensus exists regarding the margins to be applied for 
CTV and PTV expansions. Elective node irradiation is out of fashion 
in stage Ib lung cancer. 
Even in the absence of nearby critical structure, most RO prescribe 
conventional radiotherapy fractionation up to less than 70 Gy dos- 
es. 
There are large variations in dose constraints to organs-at-risk, espe- 
cially regarding lung V20. 
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RADIOTHERAPY TREATMENT MARGINS FOR NON-SMALL CELL 
LUNG CANCER (NSCLC): CONTROLLING TUMOUR MOTION WITH 
ACTIVE BREATHING CONTROL (ABC) CANNOT BE CONSIDERED IN 
ISOLATION 
N. Panakis ~, H. McNair 1, R. Mendes ~, R. Symonds-Tayler 2, R Evans 2, J. 
Bedford 2, M. Brada ~ 
1 -THE INSTITUTE OF CANCER RESEARCH ANDTHE ROYAL MARSDEN NHS FOUNDATION 
TRUST, Academic deportment of Rodiotherapy, Sutton, UK, 
2- THE INSTITUI~ OF CANCER RESEARCH AND THE ROYAL MARSDEN N H S FOUNDATION 
TRUST, Joint Deportment of Physics, Sutton, UK 

Purpose/Objectif: Conventional assessment of ABC has been on its 
ability to control tumour motion and the effect this has on the in- 
ternal margin (IM) within the planning target volume (PTV). During 
radical fractionated radiotherapy (RT) patient movement with ABC 
needs to be taken into account. We determined the IM and set-up 
error with ABC and the combined effect on the PTV and physical 
lung parameters compared to standard margins used with free- 
breathing. 
Materials/Methods: 10 patients with NSCLC undergoing radical RT 
had 3 CT scans in the treatment position with an ABC device in deep 
inspiration breath-hold (William Beaumont Hospital, USA) prior to 
and in the middle and final week of treatment. The gross tumour 
volume (GTV) was Iocalised and interfraction tumour motion was 
defined as the displacement of the centre of the GTV on the second 
and third scans relative to the first. A generic PTV with ABC was cre- 
ated by combining the systematic and random tumour motion with 
the systematic and random set-up error as proposed by the "van 
Herk" formula, where GTV was equivalent to clinical target volume. 
Two identical treatment plans were produced per patient using our 
standard GTV-PTV margin of 1 cm radially and 1.5 cm in the supe- 
rior-inferior (y) direction and for the generic PTV with ABC.The effect 
of PTV size on mean lung dose (MLD), percentage volume of lung 
irradiated to 20 Gy and 13 Gy (V20 and V~3) was compared using the 
Wilcoxon matched paired t-test. 
Results: The systematic and random motion of the tumour was 0.15 
and 0.17 cm in the right-left (x), 0.28 and 0.3 cm in the y, 0.2 and 
0.23 cm in the anterior-posterior (z) directions. The systematic and 
random set-up error was 0.15 and 0.24 cm in the x, 0.19 and 0.29 cm 
in the y, 0.19 and 0.22 cm in the z directions. The GTV-PTV margin 
with ABC was 0.74 cm in the x, 1.14 cm in the y and 0.91 cm in the z 
directions. With the standard PTV the mean (+ 1 SD) MLD was 10.24 
Gy (+ 3.39), V20 16.43% (+ 5.67) and V~3 24.18% (+ 7.96) compared 
to the ABC PTV MLD of 9.37 Gy (+ 3.26), V20 14.85% (+ 5.25) and V~3 
22.19% (+ 7.4), p = 0.002. 
Conclusions: The reduction in PTV size with ABC compared to our 
standard PTV resulted in an 8-10% relative reduction in physical 
lung parameters. The apparently limited benefit of breathing con- 
trol on the PTV and lung parameters is due to patient set-up error. 
This confirms that attention to patient immobilisation is as impor- 
tant as attempts to control tumour motion. 
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RELATION OF GTV TO TNM CATEGORIES AND THEIR PROGNOSTIC 
SIGNIFICANCE FOR PATIENTS WITH NSCLC MANAGED WITH 3D- 
CONFORMAL RADIOTHERAPY (3D-CRT). 
A. Zolciak-Siwinska 1 , L. Kepka 1 , D. Garmol 2, K. Bujko ~ 
1 - M.SKLOOOWSKA-CURIE CANCER CENTER - INSTITUTE, Radiation Oncology, 
Warsaw, Poland, 
2 - M.SKLOOOWSKA-CURIE CANCER CENTER - INSTrru~_, Medical Physics, War- 
saw, Poland 

Purpose/Objectif: The purpose of the study was to evaluate the 
impact of GTV (Gross Tumor Volume) on overall survival (as), local 

progression free interval (LPFI), and distant metastases free interval 
(DMFI) in relation toTNM stage and its categories in NSCLC patients 
treated with definitive 3D-CRT. 
Materials/Methods: Between 1998 and 2004, 220 patients with 
stages I-IIIB NSCLC, were treated with definitive 3D-CRT in consecu- 
tive clinical trials carried out in the institution. Forty-five percent of 
patients received platinum-based chemotherapy before RT. TNM 
stages distribution was: l-  15%, II - 13%, III - 72%. Radiation doses 
were 66-74 Gy in 2 Gy/fraction, 60 Gy in 40 fractions - 3 times a day 
1,5 Gy; 56,7-58,8 Gy in 21 fractions (simultaneous boost); 57 Gy b.i.d. 
1,8 Gy/fraction and boost of 1,2 Gy/fraction; 48-52 Gy in 4 Gy/frac- 
tion for peripheral tumors. GTV were extracted from initial treat- 
ment plans for all patients. GTV was defined as pre-chemotherapy 
macroscopic tumor extension visible in CT and complemented by 
bronchoscopic description. Lymph nodes were included in GTV if 
exceeded 1 cm in short axis in CT (no PET available), aS, LPFI, and 
DMFI rates were evaluated by univariate and multivariate analysis 
with regard to GTV and other known NSCLC prognostic factors. GTV 
prognostic value was checked for each TNM stage separately. 
Results: Median follow up time was 30 months (range: 15-86). Me- 
dian GTV was 92 cm 3 (range: 7-412 cm3). Estimated 3-year aS, LPFI, 
and DMFI rates were 22%, 31% and 52%, respectively. Estimated 3- 
year aS rates for stages I, II and III were 42, 25, and 19%, respectively. 
Estimated 3-year aS rates for particular quartiles of GTV (in increas- 
ing sequence) were 38, 20, 18, and 12% (p<0,O01). The median GTV 
for stages I, II and III were 33, 73, and 109 cm 3, respectively (p<0,001), 
but ranges overlapped between stages. There was a strong correla- 
tion of GTV with N categories (R=0,6 and p<O.001), week with TNM 
stage (R=O,4 and p<O.04) and no with T categories. When analyzed 
in subgroups for particular stages there was no statistically signifi- 
cant impact of GTV on studied outcomes. Cox model demonstrated 
negative influence on aS of larger GTV analysed by quartiles and 
in log10 transformation (HR=1.21, p=0,01) as well as poor perform- 
ance status, bulky nodal disease, weight loss and male gender. GTV 
was the strongest independently related to LPFI factor (HR=1.37, 
p=0,002) followed by gender, performance status. GTV was not sta- 
tistically related to DMFI. Only presence of bulky mediastinal disease 
influenced significantly DMFI. TNM stage and its categories lost their 
prognostic significance in Cox model for analysed outcomes. 
Conclusions: Despite a correlation of GTV with N categories and 
increasing median values of GTV for particular stages, Cox model 
demonstrated a high prognostic value of GTV but not TNM catego- 
ries for local control and survival for NSCLC patients managed with 
radiotherapy. 
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RISK OF ELECTIVE NODAL FAILURE IN 3D-CONFORMAL RADIO- 
THERAPY (CRT) FOR NSCLC PATIENTS: DOES IT DEPEND ON DOSE 
RECEIVED BY PARTICULAR LYMPH NODE STATION OR IS DISEASE- 
RELATED? 

L. Kepka 1, D. Garmol 2, K. Bujko ~ 
1 - M.SKLODOWSKA-CURIE CANCER CENTER AND INSTITUTE~ Radiation Ontology, 
Warsaw, Poland, 
2 - M.SKLODOWSKA-CURtE CANCER CENTER AND INSTITUTE, Medical Physics, War- 
saw, Poland 

Purpose/Objectif: To estimate elective nodal failures (ENF) in NSCLC 
patients treated with 3D-CRT in relation to the dose received by par- 
ticular lymph nodes station (LNS) and prognostic factors. 
Materials/Methods: This is an analysis on 220 patients with I-IIIB 
stage treated in 1998-2004 with 3D-CRT in consecutive clinical trials 
differing in an extent of ENI. According to the extent of ENI, 3 groups 
were distinguished: 1/complete ENI - 124 patients; total doses: 57 
Gy b.i.d in 4 weeks, 66-74 Gy in 2 Gy/fr., 60 Gy in 40 fr. - 3 times a day 
1,5 Gy; doses prescribed to elective region-PTVe~ec t - 39-54 Gy, me- 



-s396- 

Posters 

dian - 50 Gy, 2/partial ENI (ipsilateral hilum, 4R, 4L, gr.7, and gr.5 for 
left side) - 61 patients; 56,7-58,8 Gy in 4 weeks (simultaneous boost); 
dose to PTVelect - 39,9 Gy, 3/without ENI - 35 patients; 66-74 Gy in 2 
Gy/fr., or 12-13 x 4 Gy for peripheral tumors. In the initial treatment 
plans the LNS were delineated for all patients according to the At- 
las from University of Michigan recommendations (Chapet; IJROBP 
2005,63;I 70). DVH for each LNS were created. Minimum dose and % 
of volume receiving _> 40 Gy (V40) for particular LNS were analyzed 
according to the extent of the ENI. ENF was defined as regional 
nodal failure occurring without local progression, regardless of dis- 
tant metastases status. ENF free interval (ENFFI) was estimated by 
Kaplan-Meier method and evaluated by univariate and multivariate 
analysis with regard to known NSCLC prognostic factors. 
Results: With a median follow up of 30 months and the estimated 
3-year overall survival of 22%, the estimated 3-year ENFFI was 88%. 
Ten out of 17 ENF occurred in LNS not included in CTVe~ect Min. doses 
received by these LNS were 0-42 Gy. Only in I out of 10 cases the 
min. dose was >40 Gy. In 8 out of 17 patients, distant metastases oc- 
curred before, simultaneously or up to 3 months after ENF. In univar- 
iate analysis higher nodal status, bulky mediastinal disease (BMD), 
larger GTV, and partial response to RT were related to higher risk 
of ENF. BMD was the only independent predictor of shorter ENFFI 
(RR:5,8, CI:2,01 -I 6,17), it was the same as for distant metastases con- 
trol.The doses received by LNS in patients with omission of ENI were 
insignificant: min. doses _>40 Gy: 3% - hilar region and 17% - gr.7. For 
patients treated with partial ENI mean rain. doses in untreated LNS 
differed significantly from mean min. doses in respective treated 
LNS in patients with complete ENI (even when adjusted for different 
doses prescribed to PTV~ect) (p=0,01), however V40 for particular LNS 
did not differ significantly for two groups. 
Conclusions: ENF is more likely to occur in case of more advanced 
nodal status. Use of more extended ENI in theses cases may be con- 
sidered, however its impact on survival remains uncertain, as the 
same factor is related to the risk of distant metastases. Incidental 
irradiation to untreated LNS seems play a role in a partial ENI, but 
not in cases with omission of ENI. 
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SEQUENTIAL (GEMCITABINE/VINORELBINE) AND CONCURRENT 
(GEMClTABINE) RADIO-ICHEMOTHERAPY, WITH FDG PET BASED 
TARGET VOLUME DEFINITION, IN LOCALLY ADVANCED NON- 
SMALL CELL LUNG CANCER: FIRST RESULTS OF A PHASE IIII STU- 
DY 
B. GageP, M. PirotM, M. Pinkawa I, P. Reinartz 2, C. Breuer 3, R. Holy ~, B. 
Asadpour~,A. Schmachtenberg ~,C. DemireP,M.J. Eble ~ 
I - RWTH AACHEN UNIVERSITY, Department of Radiotherapy, Aachen, Ger- 
many, 
2 - RWTH AACHEN UNIVERSITY, Department of Nuclear Medicine, Aachen, 
Germany, 
3 - RWTH AACHEN UNIVERSITY, Department oflntemal Medicine, Aachen, 
Germany 

Purpose/Objectif: The aim of the study was to determine the 
maximal tolerated dose of gemcitabine every two weeks and con- 
current radiotherapy, administered during an aggressive program 
of sequential and simultaneous radio-/chemotherapy for locally 
advanced, unresectable non-small-cell lung cancer (NSCLC) and to 
evaluate effectiveness of this regime in a phase II study. 
Materials/Methods: 30 patients with histologically confirmed 
NSCLC were treated with a combined radio-/chemotherapy proto- 
col. This included two cycles of induction chemotherapy with gem- 
citabine (1200 mg/m 2) and vinorelbine (30 mg/m 2) at day 1, 8 and 
22, 29 followed by concurrent radiotherapy (2.0 Gy/d; total dose 
66.0 Gy) and chemotherapy with gemcitabine every two weeks at 
day 43, 57 and 71. Radiotherapy planning included [~SF] fluorode- 
oxyglucose positron emission tomography (FDG PET) based target 

volume definition. 10 patients were included in the phase I study 
with initial gemcitabine dose of 300 mg/m 2. The dose of gemcitab- 
ine was increased in steps of 100 mg/m 2 until the maximum toler- 
ated dose (MTD) was realized. 
Results: MTD was defined for the patient group receiving gemcit- 
abine 500 mg/m 2, due to grade 2 (next to grade 3) esophagitis in all 
patients resulting in a mean body weight lost of 5kg, representing 
8% of the initial weight. Six weeks after the completion of radio-/ 
chemotherapy most patients still presented treatment induced es- 
ophagitis. In accordance with expected complications as esophagi- 
tis, dysphagia and odynophagia, we defined the MTD at this dose 
level, although no dose limiting toxicity (DLT) grade 3 was reached. 
In phase 1/11 local tumour response six to twelve weeks after finish- 
ing radio-/chemotherapy was as follows: 9 complete remissions, 
14 partial remissions, 1 stable disease, 3 progressive diseases, 3 pa- 
tients died during treatment because of lung embolism, myocardial 
infarction or histologically proven atypical pneumonia caused by 
cytomegalovirus. 8 of 18 patients without local complete remission 
had metastases at the first follow up. Haematological toxicity was 
moderate. 7 patients developed grade III esophagitis and 5 patients 
showed grade III pneumonitis in the phase II. No grade IV toxicity 
was observed. 
Conclusions: After induction chemotherapy, the maximum toler- 
ated dose and frequency of gemcitabine was S00 mg/m 2 every two 
weeks for three times during a maximum of 7 weeks of thoracic ra- 
diotherapy. It represents an effective and tolerable therapy regime 
in the treatment of NSCLC. 
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STEREOTACTIC RADIOTHERAPY FOR PRIMARY LUNG CANCER 
AND PULMONARY METASTASES: A NONINVASIVE TREATMENT AP- 
PROACH IN MEDICALLY INOPERABLE PATIENTS 
K. Dieckmann ~, M. Lehnert I, A. Rottenfusser I, J. Bogner ~, M. Stock ~, R. 
POtter ~, D. Georg ~ 
1 - MEDICAL UNIVERSITY OF VIENNA, Department of Radiotherapy and Radio- 
biology, Vienna, Austria 

Purpose/Objectif: Stereotactic irradiation of extracranial targets 
(ESRT) offers a non-invasive treatment modality for patients with 
localized tumors, which are not amenable for surgery or other inva- 
sive approaches because of age or medical conditions. The clinical 
results using stereotactic radiotherapy for treatment of inoperably 
lung metastases and small lung tumor irradiation at the Medical 
UniversityVienna will be presented. 
Materials/Methods: Irradiation was performed as hypofractionation 
with three fractions of 12.5 Gy or five fractions of 7 Gy, prescribed to 
the 65% isodose. The goal of conformal planning was that this isod- 
ose fully encompasses the planning target volume (PTV). Patients 
were immobilized with a stereotactic body frame and the isocenter 
was localized by stereotactic coordinates. In total 14 pts. with stage 
I-II non-small-cell-lung cancer, 4 pts with bronchial relapse tumours 
and 66 pts. with pulmonary metastases (N=34 multiple; N=32 single 
metastasis) were treated. Treatment were performed within one to 
two weeks. The median PTV for targets in the lung was 23.4 ccm 3. 
Median follow-up was 7.9 months for primary lung tumors and 12 
months for metastases. Local control was defined as complete or 
partial remission and stable disease, measured after 4 weeks and in 
3 months intervals. Treatment toxicity was evaluated according to 
WHO score. 
Results: Local control was 100 % for lung cancer patients and 80 % 
for patients with lung metastases after a median observation time 
of 7.9 months (range 0.3-54 months). Time to local tumor progres- 
sion was median 5,2 (range 2.6-20.3 months). Time to systemic local 
progression was 4.14 months (0-20.3 months). No severe acute or 
late toxicity was observed, and only one patient developed sympto- 
matic Grade 2 pneu monitis, which was successfully treated with oral 
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steroids. Lung function (FEVTI, VC, and FEVI/VC%) recovered after 
three to six months. 
Conclusions: ESRT for lung tumors and lung metastasis offers a very 
effective treatment option in medically impaired patients who are 
not amenable to surgery. Side effects are predictible, the method 
accepted by all patients. Patient selection is important, because 
those with low risk of systemic progression are more likely to benefit 
from the approach. 
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THE DELINEATION OF GROSS TUMOR VOLUME (GTV) IN THE RA- 
DIATION TREATMENT OF NON-SMALLCELL LUNG CANCER (NSCLC) 
WITH FUSED FDG-PET/CT: ARE WE READY FOR THE ALTERATIONS? 
S. Menard ~, S.L Faria ~, R. Lisbona ~, L. SouhamP, C.R. Freeman ~, S. De- 
vid 
I - McGILL UNIVERSITY r Departments of Radiatin Ontology, Nuclear Medi- 
cine and Medical Physics, Montreal, Canada 

Purpose/Objectif:According to the literature PET may alter in about 
half of the cases the GTV delineation in comparison with CT target- 
ing alone in patients with NSCLC. However, PET may give false nega- 
tive or positive results. We performed a study to confirm the impact 
of PET/CT fusion on the GTV delineation, and also to correlate the 
alterations with pathology. 
Materials/Methods: 32 patients, seen between May/2004 and 
May/2005, with histologically proven NSCLC on examination of tis- 
sues coming from the mediastinum and/or the primary lung tumor, 
with pre-treatment chest-CT and PET/CT available for review were 
identified. For each patient two data sets with theoretical GTVs were 
contoured as if they were to receive curative radiotherapy, The I st 
was set of contours was made based on the clinical information and 
the chest-CT only. The 2 °d set of contours was done separately and 
also included the co-registered PET/CT data (Figure). Two major dif- 
ferences in the GTV contours were defined: I) when the difference 
between the GTVs > 30%, and 2) there was tumor or nodal regions 
included as GTV within one plan but not in the other. Results were 
compared between the two sets of contours and also with the avail- 
able pathological information. 
Results: PET altered the contour of the GTV in 18/32 (56%) cases 
compared to CT: 16 had differences in the GTV volume >30% and 
2 had only changes in the nodal status. In these 18 cases, 12 had a 
decrease (range: 20% - 100%) and 6 an increase (4% - 237%) of the 
initial planned volume. PET altered theTNM stage in 14/32 patients 
(44%) compared to CT, but only 6 of them were confirmed by pa- 
thology. Pathological findings changed 69% and 53% of the CT and 
PET-TNM stages respectively. 
Conclusions: Fused PET/CT altered the contour of GTV in over 50% 
of patients in comparison with CT targeting, similar to what is re- 
ported in the literature. Pathology showed that both CT and PET 
TNM-stage were inaccurate in 69% and 53% of the cases respective- 
ly. Defining the exact size of the tumor with PET was almost impos- 
sible. Whether FDG-PET/CT-based radiation planning will improve 
outcome or quality of life for NSCLC patients is unknown and needs 
to be established. 

Figure: Example of one case. Left image: shows both the CTand the 
PET contours. Right image: shoes the fused PET/CT showing the 
"PET target" 
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THE IMPLICATIONS OF LUNG VOLUME CHANGES DURING UNCOA- 
CHED QUIET RESPIRATION FOR LUNG CANCERTREATMENT PLAN- 
NING 
S. HoP, F. Koppe ~, M. van de PoP 
I - DR BERNARD VERBEETEN iNSTITUTE, Radiation Ontology, Tilburg, The Neth- 
erlands 

Purpose/Objectif: To determine the influence of variation in lung 
volume on DVH parameters used for predicting radiation pneumo- 
nitis in lung cancer patients. 
Materials/Methods: Multiple repeat computed tomography (CT) 
images were obtained for 8 patients with stage I non-small cell lung 
cancer. The variation in lung volume was studied in four scans per 
patient acquired during uncoached quiet respiration. 
For each patient and each set of CT images, two separate clinical tu- 
mour volumes (CTV) were defined, one for the primary tumor alone, 
one for the primary tumor and the ipsilateral mediastinum. 
Corresponding planning target volumes (PTV) were generated, and 
separate treatment plans were then produced. 
The following dosimetric parameters were generated from the 
dose-volume histogram (DVH) for total lung: lung volume, mean 
lung dose (MLD), volume of lung receiving at least 20 Gy (V20). 
These parameters are used for assessing the risk for radiation pneu- 
m o n i t i s .  

Results: The mean variation in pulmonary volume within a patient 
was 6.6% (range 1.8-17.2). Variation in lung volume results in varia- 
tion in DVH-parameters.This applies to the tumor-CTV as well as to 
the combined tumor and mediastinal CTV. 
The larger the lung volume, the lower the MLD as well as the V20. 
The mean variation of the MLD was 0.6Gy (range 0.3-1.0Gy) and 
the mean variation of V20 was 1.0% (range 0.4-2.2%). The relative 
change in MLD was 4.4% and the relative change in V20 was 5.7%. 
The small differences in DVH parameters did not lead to changes in 
the estimated pneumonitis-risk. 
Conclusions: The results of this treatment planning study have pro- 
vided evidence that the pulmonary volume varies during CT acqui- 
sition during quiet respiration. This results in a small, but clinically 
irrelevant variation in DVH parameters. 
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THE QUALITY OF LIFE (QOL) OF PATIENTS WITH LUNG CANCER 
TREATED WITH HIGH DOSE RADIOTHERAPY OR CONCURRENT 
CHEMO-RADIATION ONLY SHOWS ATEMPORARY, REVERSIBLE DE- 
CLINE: A LONGITUDINAL DATA ANALYSIS OF SYMPTOMS, FUNC- 
TIONING AND ESOPHAGEAL TOXICITYTO GLOBAL 
R. Houben 1, M. Pijls T, Ph. Lambin ~, K. Seghers 2, D. De Ruysscher ~ 
1 - MAASTRO, GROW, UNIVERSITY HOSPITAL MAASTRICHT~ Radiaton Oncol- 
ogy, Maastricht, The Netherlands, 
2 - HASSELT U NIVERSITY~ Center for Statistics, Hasselt, Belgium 

Purpose/Objectif: There are numerous treatment regimens for lung 
cancer with nearly similar clinical efficacy. As a consequence, an in- 
creasing interest in determining quality of life (QoL) per treatment 
option has arisen. The purpose of this study was to investigate the 
evolution of QoL in patients with lung cancer, selected for curative 
radiotherapy (RT) or chemo-radiation. Since we hypothesized that 
espohagus toxicity may have a considerable impact on the QoL of 
the selected study population, we besides studied the relationship 
between QoL and esophagus toxicity. 
Materials/Methods 
73 lung cancer patients completed a longitudinal QoL measure- 
ment (from baseline till 18 months after RT), using the EORTC QLQ- 
C30 with the lung cancer module, EORTC QLQ-LC13. Esophageal 
toxicity was scored according the CTC 3.0 guidelines. The analyses 
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were performed with SAS software: continuous data were analysed 
with a general linear model and ordinal data with a cumulative Iogit 
model. 
Results: QoL decreased short after the end of RT (p=0.019) but in- 
creased back to baseline within 3 months. Overall, esophageal toxic- 
ity had no effect on global QoL. In the sub-analysis, esophageal tox- 
icity had only significant effects on pain and swallowing (p=0.036 
and p=0.037, respectively). 
Conclusions: The majority of the symptoms and functioning scores 
did not seem to change much over time, and if they did, it was only 
shortly after finishing radiotherapy and reversible. The esophageal 
toxicity had no impact on QoL High dose radiotherapy or concur- 
rent chemo-radiation in the treatment of lung cancer seems to be a 
well tolerated treatment option with preservation of QoL 

977 poster 

THE USE OF HIGH DOSE RATE ENDOBRONCHIAL BRACHYTHERAPY 
(HDR-BT) TO PALLIATE SYMPTOMATIC RECURRENCE OF PREVIOUS- 
LY IRRADIATED LUNG CANCER. 
M. Kubaszewskal,J. Skowronek~,T. Piorunek2,M. Kanikowski~,W. Mly- 
narczyk 3 
I -GREATPOLAND CANCER CENTER, Department of Brachytherapy, Poznan, 
Poland, 
2 - UNIVERSITY OF MEDICAL SCtENCE, Pnemonology Clinic, Poznan, Poland, 
3 - GREATPOLAND CANCER CENTER, Department of Brachytherapy, Poznan, 
Poland 

Purpose/Objectif: Lung cancer continues to remain a challenge. 
At the time of presentation over 70 % of patients have disease in 
advanced stage excluding radical treatment. Unfortunately, even in 
patients treated radically recurrence within the bronchus occurs in 
up to 40 % of patients. Successful treatment of these recurrences is 
difficult, as chemotherapy is of limited value and often surgery or 
external beam radiotherapy can not be safely given. Patients who 
develops endobronchial recurrences often become very sympto- 
matic with cough, dyspnoea, hemoptysis. In order to palliate symp- 
toms and improve the quality of life brachytherapy appears to be a 
treatment of choice. This paper reports our results of repeated pal- 
liative treatment with HDR-BT in patients with recurrent endobron- 
chial lung cancer. 
Materials/Methods: Between July 2000 and December 2005, 270 
patients with endobronchial tumors that had recurred after first 
given brachytherapy were treated with high dose rate intraluminal 
irradiation. Criteria for inclusion in this study were: 1. recurrent dis- 
ease as documented by bronchoscopy with significant endobron- 
chial tumor, 2. acceptable remission after first treatment. It made 
270 of 1036 patients ( 26 %) treated on lung cancer with HDR-BT 
in this period. 32 of patients were irradiated then third time and 6 
- fourth time. There were 206 men and 64 women, age ranged from 
29 to 85 years (median age - 62 years). First brachytherapy treatment 
consisted of total dose 22,5 Gy given in 3 fractions every week - 223 
patients and one single fraction of 10 Gy - 47 patients. For single 10 
Gy fraction patients were qualified when Karnofsky scare was small- 
er than 60 points. Repeated brachytherapy treatment was given 10 
Gy as one single fraction or 8 Gy depending on size of the recurrent 
tumor and tolerance of mucosa - taking into account of previous 
treatment. It was undertaken clinical and endobronchial observa- 
tion with estimating of local remission and symptomatic relief in 
first, third, sixth and twelve months of observations. 
Results: After 4 weeks of the end of repeated treatment in 216 ( 80 
%) patients has been ascertained subjective improvement ( sympto- 
matic relief). In 25 cases was found out complete remission ( CR ), in 
198 partial regression ( PR ), in 47 - progression of disease. Tolerance 
of repeated treatment was good in most of cases but in 166 of pa- 
tients (61,5 %) we observed superficial mucosal necrosis, in 6 cases 
broncho-esophageal fistula. 

Conclusions: Repeated HDR-BT for recurrent intraluminal tumors: 1. 
provided in most of cases good symptomatic relief. 2. was easy to 
utilize as an outpatient procedure and have well tolerated compli- 
cation rate. 3. influenced the extant of superficial mucosal necrosis 
caused by previous treatment ( external beam radiotherapy and first 
given brachytherapy). 
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THE USE OF PET-CT FOR TREATMENT PLANNING AFTER INDUC- 
TION CHEMOTHERAPY IN NON-SMALL CELL LUNG CANCER MAY 
LEAD TO GEOGRAPHIC AND MARGINAL MISS. 
D. Stewart ~, R. Eakin~,J. McAleese ~, K. Carson 2, J. Clarke3,V. Cosgrove 4, 
R Jarritt s, V. Flemming 6, A. ZatarP, A. Hounsell 4 
I - N.I. CANCER CENTRE, Oncology, Belfast, UK, 
2 - N.I. MEDICAL PHYSICS AGENCY, Nuclear Medicine, Belfast, UK, 
3 - ROYAL VICTORIA HOSPITAL, Radiology, Belfast, UK, 
4 - N.I. MEDICAL PHYSICS AGENCY, Radiotherapy Physics, Belfast, UK, 
5- ROYAL VICTORIA HOSPITAL, N.I. Medical Physics Agency, Belfast, UK, 
6 - N.I. MEDICAL PHYSICS AGENCY, Radiotherapy, Belfast, UK 

Purpose/Objectif: The use of PET-CT in radiation treatment plan- 
ning target volume delineation has been shown to alter treatment 
volumes. PET has been shown to improve GTV delineation, improve 
diagnosis of involved lymph nodes and improve delineation of 
malignant tissue from atelectasis. The purpose of this study was to 
identify changes to the PET-CT delineated GTV in patients who un- 
derwent a course of induction chemotherapy. 
Materials/Methods: Between March 2005 and April 2006, 19 pa- 
tients with pathologically confirmed NSCLC were enrolled into an 
ethically approved PET-CT treatment planning study. All patients 
had a staging PET-CT scan and were referred for radical radiotherapy 
prior to study entry. 7 of the patients who had good performance 
status received induction chemotherapy of 3-4 cycles of Gemcit- 
abine/Carboplatin. All patients had their PET-CT planning scan in 
the treatment position using a hybrid PET-CT scanner. The plan- 
ning PET-CT scan was carried out on completion of chemotherapy. 
Patients were planned and treated using the CT images alone fol- 
lowing current practice. As part of a planning study, Gross Turnout 
Volumes (primary turnout mass and involved nodes on PET) were 
outlined by a clinical oncologist using (1) CT scan alone, (2) PET scan 
alone, and (3) fused PET-CT images. Planning target volumes were 
compared for each of the three imaging modalities. 
Results: All 7 patients who had induction chemotherapy had a re- 
duction in their GTVPET. One patient had a complete response on 
PET but not CT in the primary tumour mass making GTV delineation 
more difficult particularly as the primary was also associated with 
atelectasis. Another patient who had extensive mediastinal nodes 
on staging PET-CT had a complete response on PET after chemo- 
therapy in the mediastinum, changing nodal gross tumour volume 
significantly. 
Conclusions: Caution is required when using PET-CT for target vol- 
ume delineation in patients who have had treatment with chemo- 
therapy as there is an increased chance of geographic or marginal 
miss. Planning target volumes can be reduced following induction 
chemotherapy and although this could be used to allow dose esca- 
lation such changes in standard practice should only be undertaken 
as part of research studies. 
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TIME AND VOLUME ADAPTED RADIOTHERAPY OF SMALL-CELL 
LUNG CANCER IN A COMBINED RADIO-CHEMOTHERAPY 
S. Kriesen I, R. Behneke I, G. Klautke ~, R. Fietkau ~ 
I - UNIVERSIT/~T ROSTOCK, Klinik und Poliklinik f~ir Strahlentherapie, Ros- 
tock, Germany 
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Purpose/Objectif: The primary combined radio-chemotherapy is 
the standard treatment procedure of small-cell lung cancer in lim- 
ited disease state. Due to the initially large and fast responding 
tumour volumes, a time and volume adapted radiotherapy should 
decrease the risk of normal lung tissue damage without reducing 
local tumour control. 
Materials/Methods: 21 patients with SCLC limited disease received 
a combined radio-chemotherapy using cis-platinum and CPT11. 
Treatment planning was repeated using weekly performed CTs af- 
ter doses of 9, 18, 27, 36 and 45 Gy. The clinical target volume was 
adapted to the actual tumour volume depending on the tumour re- 
sponse. For each treatment plan the dose volume histograms for the 
lung were evaluated and risk parameters for expected lung damage 
were determined. Additionally, the lung function parameters FEV1, 
vital capacity and diffusion capacity were aquired before, during 
and up to 2 years after treatment. 
Results: According to a significant reduction of tumour volumes 
within the first 20 Gy of treatment, it was possible to reduce the clini- 
cal target volume about 30 to 60% for 16 patients during therapy. 
This resulted in a continuous decrease of all lung risk parameters. 
The lung function parameters FEVl and vital capacity remained con- 
stant. The diffusion capacity decreased slightly.1 patient showed a 
radiation pneumonitis. 3 patients showed local recurrences, where- 
as these have been found in 2 patients after the occurence of distant 
metastases. 
Conclusions: The reduction of irradiated lung volume during the 
treatment using a time and volume adapted radiotherapy can pre- 
serve lung function and reduce pulmonary toxicity in patients with 
limited stage small-cell lung cancer. 
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WORK-UP AND TREATMENT STRATEGY FOR NON SMALL CELL 
LUNG CANCER (NSCLC) IN BELGIUM : A SIXTEEN CENTRES OVER- 
VIEW. 
Y. NeybucM, O. De HertogM, N. Bourgois ~, C. Collen 3, L. Donnay ~, K. 
Erven 4, H. Janssen 4, L. Noe 4, P. Scalliet ~ , R Van Houtte 2 
I - CLINIQUES UNIVERSITAIRES SAINT LUC, Radiation Oncology, Brussels, Bel- 
gium, 
2 -  INSTITUT JULES BORDET, Radiation Oncology, Brussels, Belgium, 
3 - ALGEMEEN ZIEKENHUIS VUB, Radiation Oncology, Brussels, Belgium, 
4 - UNIVERSITAIR ZIEKENHUIS GASTHUISBERG~ Radiation Oncology, Leuven, Bel- 
gium 

Purpose/Objectif: Five thousand new cases of lung cancer are di- 
agnosed each year in Belgium. Though being a common pathology, 
large variations remain regarding its work-up and treatment. The 
purpose of the study is to evaluate oncology practice amongst ra- 
diation oncologists (RO) in Belgium. 
Materials/Methods: A questionnaire was sent to 16 radiotherapy 
centres nationwide. (1) RO were asked about the routine work-up 
procedure to perform in NSCLC. (2) Then, they were presented a PET- 
positive 4-centimetre upper lobe squamous-cell carcinoma, with 
PET-negative enlarged mediastinal node. They were asked to stage 
this patient. (3) Finally, whatever their personal opinion regarding 
staging, they were instructed to consider it a stage Ib (T2NOMO) and 
to propose a treatment strategy, the patient being deemed medi- 
cally inoperable. 
Results: (1) Regarding the work-up procedure, thorax magnetic res- 
onance (MR) is not systematically performed. Only 25% of RO per- 
form it, i.e. in case of thoracic wall invasion. All RO routinely perform 
a PET-scan. In the presence of a dubious lesion on CT (such as an en- 
larged node), 87.5% of RO say they would trust a negative PET and 
would ask for histological sampling of the lesion only when PET is 
positive. The remaining 12.5% would ask for histology whatever PET 
results. Despite also performing PET, 37.5% and 75% of RO respec- 
tively perform bone scan and liver CT. After completing work-up, 
physicians of all centres discuss lung cancer cases within a weekly 
multidisciplinary meeting. 
(2) Regarding the clinical case, all RO consider it to be a T2. Only 
56.2% of them (9/16) consider it to be NO, whereas others stage it Nx 
(6/16) or N2 (1/16) due to the enlarged node. 
(3) Despite the theoretical inoperability of the patient due to cardio- 
logic history, 43.8% of RO would ask for surgeon and anesthaesiolo- 
gist's opinion about surgery. If ruled out, they would all prescribe 
radiation therapy (RT) with curative intent. Only 25% of them (4/16) 
would add chemotherapy (ChT). Concomitant ChT is prescribed by 3 
RO and consists of weekly cisplatinum. Neo-adjuvant and adjuvant 
ChT are prescribed by 2 and 1 RO respectively and consist of cisplati- 
num plus either vinorelbine, gemcitabine or etoposide. 
Conclusions: PET-scan is in theory widely accepted as part of the 
work-up procedure of NSCLC. Only 12.5% of RO say they would ask 
for complimentary analysis of PET-negative CT abnormalities. De- 
spite that, when confronted with a practical case, only 56.2% of RO 
dare to stage as NO a patient presenting with PET-negative enlarged 
mediastinal node. Multidisciplinary approach of NSCLC is standard. 
A significant proportion of RD (43.8%) would question theoretical 
inoperability of a patient with stage Ib disease, emphasising the im- 
portance of surgery in the treatment of early localized NSCLC.The 
use of combined modalities (associated RT and ChT) is not a stand- 
ard in inoperable stage Ib NSCLC. There is no consensus regarding 
ChT schedule. 
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DO PATIENTS AFTER ALLOGENEIC HEMATOPOIETIC STEM CELL 
TRANSPLANT (HSCT) FOR HEMATOLOGICAL DISEASES EXPERIEN- 
CE A NORMAL QUALITY OF LIFE? 
S. Bieri-Burger 1, E. Roosnek 2, C. Helg 3, R. Miralbell ~, J. Passweg 3, B. 
Chapuis3,Y. Chalandon 3 
1 - DIVISION OF RADIATION ONCOLOGY UNIVERSITY HOSPITAL, Radiology, 1211 Ge- 
neva, Switzerland, 
2- DiviSiON OF iMMUNOLOGY UNIVERSITY HOSPITAL, Internal medicine, 1211 Ge- 
neva, Switzerland, 
3 - DIVISION OF HEMATOLGY UNIVERSITY HOSPITAL, Internal medicine, 1211 Ge- 
neva, Switzerland 

Purpose/Objectif: To assess retrospectively the health-related qual- 
ity of life (HRQL) in adult survivors of allogeneic HSCT for hemato- 
logical diseases with special emphasis on rehabilitation in social and 
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professional life. 
Materials/Methods: One hundred and twenty four patients (pts) 
who underwent allogeneic HSCT between May 1984 and May 2004 
accepted to participate in this HRQL study, The European Organiza- 
tion of Research and Treatment of Cancer Quality of Life Question- 
naire (EORTC QLQ)-C30 and the Functional Assessment of Chronic 
Illness Therapy Questionnaire, with specific modules for bone mar- 
row transplant (FACT-BMT) and fatigue (FACIT-F), were sent by mail 
between 9 months and 21.4 years ( median 7.3 years) after HSCT. 
Return to work issues were assessed as well. 
Results: The median age of the pts at HSCT was 34 years. Hundred 
and nineteen pts had an occupation or were in school or training 
before HSCT. After HSCT 60 % of these pts took up their activities 
again, 30% went back to their employment full time, 22% part time, 
and 8% pursued training or school. Forty % of the pts never went 
back to work and were taken in charge by the disability insurance. 
The general quality of life (QOL) was significantly worse when com- 
pared to that of the general population data from EORTC. Employ- 
ment status post HSCT had a significant impact on all the functional 
scales of the EORTC QLQ-C30, with a worse perception for their QOL 
in pts without occupation. 
Conclusions: Our retrotrospective data showed that the perception 
of QOL of the pts is good, but nevertheless below the one of the 
general population. Getting patients back to work may become a 
priority, as active patients tend to have a better QOL. Issues to in- 
crease work-related capabilities and improve social support need to 
be addressed to the medical community. 
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EFFICACY OF RADIOTHERAPY IN PRIMARY CUTANEOUS B-CELL 
LYMPHOMA. PROGNOSTIC FACTORS 
R Caballero% A. Cabeza% T. Murillo% M. Colmenero% N. Drove% A. 
Manas 1, E. Lanzos ~ 
1 - HOSPITAL UNIVERSITARIO "12 DE OCTUBRE", Radiation Oncology, Madrid, 
Spain 

Purpose/Objectif: Primary cutaneous lymphomas (PCL) are those 
non-Hodgkin lymphomas originating in the skin without evidence 
of extracutaneous disease at presentation. The skin is the second 
most common site of extranodal involvement after the gastrointes- 
tinal tract. The aim of this study is to analyze the results of the treat- 
ment with radiotherapy in primary cutaneous B-cell lymphomas 
(PCBCL) and identify prognostic factors. 
Materials/Methods: Between September 1990 and March 2005, 53 
patients with PCBCL (31 male and 22 female) were treated with radi- 
otherapy in a single centre, Median age was 50 years (Range, 24-79). 
According to the WHO-EORTC classification, 30 (57%) patients with 
primary cutaneous marginal zone B-cell lymphoma (PCMZL), 15 pa- 
tients (28%) with primary cutaneous diffuse large B-cell lymphoma 
(PCLBCL), 7 (13%) with primary cutaneous follicle center lymphoma 
(PCFCL) and one patient with primary cutaneous diffuse large B-cell 
lymphoma leg type. Lesions were located in head and neck in 22 
patients, trunk 12, upper limbs 7, legs 6 and several body regions 6. 
Single lesion in 28 and multiple lesions in 25. Median total dose ad- 
ministrated was 40 Gy in 5 fractions of 2 Gy per week, using electron 
beam fields. Nine patients received chemotherapy. Median follow 
up was 65 months (6-177). Survival rates were calculated by the Ka- 
plan-Meier method, survival curves were compared by the long rank 
test and the multivariate analysis by the Cox method. 
Results: 98% patients underwent complete clinical remission.There 
was no acute toxicity in 70% of the patients, and no late toxicity in 
85%. At the analysis time 74% remained without disease relapse, 
23% have been developed cutaneous relapse, and only one patient 
systemic relapse. Disease free survival at 5 years was 79%: 64% and 
87% for indolent and intermediate PCBCL, respectively. Multivariate 
analysis revealed age _> 60 years, disseminated primary lesions, and 

IPI _>1 as unfavourable prognostic factors 
Conclusions: Radiotherapy is an effective treatment option for PCB- 
CL with low morbidity and excellent results. In our serie )8% of the 
patients achive a complete clinical remission. 
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FOLLICULAR LYMPHOMA, IMMUNOCYTOMA, AND MANTLE CELL 
LYMPHOMA: RANDOMIZED EVALUATION OF CURATIVE RADIO- 
THERAPY IN LIMITED STAGE NODAL DISEASE 
M. Engelhard% M. AIIg~uer% M. Bamberg% H.U. Brand% M. Dawel s, R. 
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Purpose/Objectif: Indolent lymphomas in early stage nodal disease 
can potentially be cured by radiotherapy alone. In Follicular lympho- 
ma grade i or li (FL) the extent of target volumes required has long 
been a source of international controversy. Results of involved field 
irradiation are flawed by a high rate of out-field relapses, while large 
field techniques bear the risks of higher toxicity. In Immunocytoma 
(IC) and Mantle Cell iymphoma (MCL), the experience is limited to 
anecdotal cases. Therefore, this study aims to determine adequate 
age-adapted irradiation volumes in FL patients (pts) (randomised 
(RD) trial) and to evaluate standardised radiotherapy in IC and MCL 
pts (prospective observation (OBS) trial). 
Materials/Methods: In FL stage I-il and limited (£ 4 involved regions, 
£ 10 cm ae) stage Ill disease, pts aged 18-65 years (ys) are randomised 
to Extended field (EF) orTotal lymphatic irradiation (TLI), dosis 30 Gy, 
plus boost of 10 Gy to macroscopic lymphoma < 3 cm ae, and of 14 
Gy to manifestations of 3-10 cm ae (abdominal bath 2S,5 Gy, 5xl,5 
Gy/week, boost doses 16 and 20 Gy, resp.). Pts aged 66-75 ys are 
treated exclusively by El =. In IC or MCL, stage I-II pts aged 18-75 ys 
receive a modified EF limited to one side of the diaphragm (doses as 
in the RD trial). In pts < 75 ys with FL, IC, and MCL, only involved field 
(IF) radiotherapy is applied with 40-44 Gy. 
Results" From Feb. 2000 to April 2006, a total of 265 pts was recruit- 
ed, 202 pts with FL were randomised to EF or TNI. In the RD trial, 
median age was 54 (23-65) ys, stage I, II, and III were 56%, 34%, and 
10% in the pts, resp. In the OBS trial 63 pts, median age 70 (30-85) ys, 
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were included, 51 with FL, 2 with IC, and 10 with MCL. Generally, EF / 
TLI were well tolerated, WHO IV toxicity occurring only as leuko- (0% 
/ 16%) and thrombocytopenia (3% / 12%, resp.). In the combined 
analysis of both (RD + OBS) trials, 162 pts are evaluable for response 
and survival after median observation period of 24 months. Com- 
plete remissions were obtained by 149/162 pts (92%), relapses oc- 
curred in 34/149 pts (23%, including 4/5 pts with MCL). 
Conclusions: In FL, this ongoing randomised trial contributes to 
the crucial question of the optimal irradiation volumes necessary 
for potential cure in early stage disease. Additionally, the analysis 
of the relapse patterns will provide the basis for further treatment 
improvements. In MCL, local therapy does not seem to be able to 
control the disease. 
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INFLUENCE OF CONDITIONING REGIMENS WITH AND WITHOUT 
TOTAL BODY IRRADIATION ON THE INCIDENCE OF ACUTE GVHD 
AFTER STEM CELL TRANSPLANTATION 
S. Schwarte ~, M. Eder 2, E. Dammann 2, M. Bremer ~ 
I - MEDICAL SCHOOL HANNOVER~ Department of Radiation Oncology, Han- 
hover, Germany, 
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and Ontology, Hannover, Germany 

Purpose/Objectif: Conditioning regimen for hematopoietic stem 
cell transplantation frequently includes total body irradiation (TBI). 
Acute Graft-versus-Host Disease (aGvHD) is a serious side effect. Aim 
of this analysis was to examine the influence of conditioning regi- 
mens on the incidence of aGvHD retrospectively. 
Materials/Methods:Two hundred and sixteen patients were treated 
by allogeneic stem cell transplantation between 2002 and 2005 at a 
single institution. All patients received chemotherapy in combina- 
tion with other conditioning modalities: high-dose chemotherapy 
without TBI (HD-CTX, n = 113), fractionated full-dose TBI (FD-TBI: 6 
x 2 Gy, n = 67), single-fraction TBI with reduced total dose (RD-TBh 
1 x 4 Gy, n = 20), radioimmunotherapy (RIT; n = 15) as well as RIT 
plus FD-TBI (n = 6). 216 patients underwent single transplantation, 
5 patients multiple transplantations. Median age of patients at the 
time-point of stem cell transplantation was 45 years (17-65 years). 
Diagnoses were AML, n= 83, ALL, n= 38; MDS, n= 29; CML, n= 28; 
Multiple Myeloma, n= 17; NHL, n= 9; others, n= 12. Indications for 
RD-TBI were restricted to patients with AML and MDS with an in- 
creased transplantation risk within a current treatment protocol 
(FLAMSA). GvHD-prophylaxis with Ciclosporin A (CSA) was given to 
197 patients, either alone (n= 4) or in combination with other immu- 
nosuppressive medication (n= 193). In 17 patients donor stem cells 
were T-cell-depleted, 2 patients did not receive GvHD-prophylaxis 
at all (syngeneic transplantations). 194 patients were transplanted 
with HLA-matched (78 of them received material of HLA-identical 
siblings) and 22 with mismatched grafts. 106 patients (49%) re- 
ceived Anti-Thymocyte-Globuline (ATG) during conditioning. 22 
patients received donor-lymphocyte-infusions. 
Results: Median follow-up time was 9 months. 122 patients (55%) 
developed signs of aGvHD and 14 patients were suspicious of 
aGvHD. Conditioning with HD-CTX showed highest incidence of 
aGvHD (n= 42; 19 %), followed by FD-TBI (n = 24,11%). Conditioning 
with RD-TBI showed lowest incidence (n= 10; 5%). RIT led to aGvHD 
in 6 patients (3%), RIT plus FD-TBI did not result in aGvHD, but pa- 
tient numbers were limited. Incidence of aGvHD was independent 
of diagnosis. Univariate analysis showed a significantly lower rate of 
aGvHD for FD-TBI vs. HD-CTX. Multivariate analysis showed only a 
significant influence of Anti-Thymocyte-Globuline on the incidence 
of aGvHD. However, the small number of patients treated so far with 
RD-TBI has to be considered. 
Conclusions: The inclusion of TBI within the conditioning regimen 
may influence the rate of aGvHD, suggesting a correlation between 

the intensity of conditioning and incidence of aGvHD. Conditioning 
regimens with TBI showed lower rates of aGvHD. 
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LOW DOSE RADIATION IN FOLLICULAR LYMPHOMA INDUCES A 
HIGHLY EFFECTIVE P53 RESPONSE AND RAPID TUMOR REGRES- 
SION. 
R. Haas ~, L. Knoops 2, S. de Kemp 2, L. van het Veer 2, D. de Jong 2, M. Ver- 
heij 1 
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Purpose/Objectif: Involved field radiation therapy with 20 to 30 Gy 
is a valuable palliative local treatment for follicular lymphoma (FL). 
We previously showed that very low dose radiation (2x2 Gy, days 1 
and 3) may be as effective for this purpose with rapid and often long 
lasting remissions in up to 90% of FL patients (Haas et al, JCO, 2003). 
Purpose of this study was to investigate the biological mechanism 
underlying this extremely effective response in vivo. 
Materials/Methods: Gene-expression profiling using 3SK spotted 
60-met oligo-arrays was performed on lymph node biopsy samples 
from 1S patients taken before treatment and 24 hours after the sec- 
ond fraction of 2 Gy. The clinical response was excellent in all pa- 
tients (10 CR, 4 PR, 1 unknown, early unrelated death). 
Results: In all patients, a major and consistent induction of p53 
and pS3 target genes (NOXA, PUMA, BAX, TRAILR2 and FASLR) was 
seen, reflecting both proliferation arrest and apoptosis induction. 
P53 upregulation, proliferation arrest and apoptosis were substan- 
tiated using immunohistochemistry with dramatic increase of p53 
protein levels in B-cells, T-cells and accessory cells and significantly 
increased numbers of caspase 8 and 9 positive cells and morpho- 
logical features of apoptosis, suggesting a relatively early stage in 
the apoptotic process. The third set of induced genes revealed an 
'immune signature', with biologically meaningful genes related to 
inflammation, TH1 type immune response and the clearance of 
apoptotic cells. Immunohistochemical analysis did not show an in- 
crease in T-cell subsets and macrophages density, rather suggesting 
an activation of resident macrophages by radiation and/or apop- 
totic cells than recruitment of novel cell populations. 
Conclusions: Biopsies after low dose radiotherapy in vivo show a 
p53 related apoptosis induction in vivo in human lymphoma. More- 
over, the 'inflammatory' signature suggests that radiation-induced 
apoptosis in FL is an immunologically active process and further 
identifies FL as a disease of immunological functional cells in inter- 
action with its microenvironment. 
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PRIMARY NON-HODGKIN'S LYMPHOMA OF THE NASOPHARYNX: 
PROGNOSTIC FACTORS AND OUTCOME OF 113 INDIAN PATIENTS. 
G. Bahl 1, S. Laskar 1, M.A. Muckaden 1, S. De ], R. Nair 2, S. Gupta 2, A. Bak- 
shP, S. GujraP, S.K. Shrivastava 1, K.A. Dinshaw ~ 
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3 -TATA MEMOmAL HOSPITAL, Dept of Pathology, Mumbai, India 

Purpose/Objectif: To evaluate the prognostic factors and treatment 
outcome of Indian patients with primary Nasopharyngeal Non- 
Hodgkin's Lymphoma (NPx-NHL) treated at a single institution. 
Materials/Methods: 113 patients with NPx-NHL treated at Tata Me- 
morial Hospital, Mumbai, from January 1990 to December 2002 
were included. The median age was 40 yrs (range: 17 to 7Syrs) and 
majority of the patients (69%) were males. Systemic 'B' symptoms 
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were present in only 18% of patients. Majority had Diffuse Large B- 
Cell Lymphoma (83%); 28% patients presented with stage I disease 
and 62% had stage II disease. Treatment comprised of a combina- 
tion of chemotherapy (CTh) and radiotherapy (RT) in majority of the 
patients (76%). Among these patients, 59% received an RT dose of 
_>4500cGy. 
Results: The complete response rate was 61%. After a median fol- 
low-up of 56 months, the 5 year DFS & OS for the whole group were 
55.8% and 57.9% respectively. Multivariate analysis showed that; 
age <30 years (HR=6.59, 95%0=2.59-16.7, p<O.O001), WHO per- 
formance score _>2 (HR=2.34, 95%CI=I .01-5.46, p=O.OSO), T-cell lym- 
phomas (HR=2.81, 95%CI=I .14-6.96, p<O.O01), and the presence of 
B symptoms (HR=3.65, 95%CI=1.77-7.53, p=0.025), had a negative 
influence on survival. Patients treated with a combination of CTh & 
RT had a significantly better outcome than those treated with CTh 
alone (OS: 69% vs. 31%, p<O.O0001 ). The hazard ratio for death (HR) 
in the chemotherapy alone group was 3.73 (95% CI=I .95-7.13). The 
CR (p=O.01), DFS (p=O.01) and OS (p=O.03) rates were significantly 
better for patients receiving a RT dose of _>4500cGy. The HR in the 
subgroup that received a RT dose of < 4500cGy was 2.51 (95% CI= 
1.04-6.06). 
Conclusions: Age at diagnosis, WHO performance score, T-cell his- 
tological type and presence of B symptoms significantly influence 
outcome in patients with primary NPx-NHL. Combined modality 
treatment, comprising of CTh & RT (with an RT dose of _>4SOOcGy), 
results in satisfactory outcome in patients with this rare neoplasm. 

Figure 1 A: Disease Free Sur¥ivdi; [] Overall Survival [KaPlan-Meier] 

Figure 2 Overall Survival by Treatment Type [Kaplan Meier] 
A Chemotherapy diane vs Chemotherapy + Radiotherapy, 

B: Radiotherapy Dose ~450y vs ~45Oy 

I:igllf e 3: Overall Survival for Prognostic Factors [n = 113] 

A: Age, B: Performance Score ~/~HO), C: Presence of B Symptoms, b: Size of 

tumour (~7crn =Butky) 

/ 
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PROLONGED FOLLOW-UP CONFIRMS THE EFFICACY OF 4 GY IN- 
VOLVED NODAL RADIOTHERAPY IN 215 INDOLENT AND AGGRES- 
SIVE B-CELL LYMPHOMA PATIENTS. 
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Purpose/Objectif: Previous series have shown the efficacy of 4 Gy 
involved nodal radiotherapy (IN-RT) in lymphoma patients. This 
study investigates the duration of response of this regime in a large 
population of lymphoma patients with indolent and aggressive sub- 
types after prolonged follow-up. 
Materials/Methods: I N-RT to a dose of 4 Gy (either 1 fraction of 4 Gy 
or 2 fractions of 2 Gy, interval 48 hours) was given in 215 patients 
with B-cell lymphomas (131 follicular lymphomas, 29 CLL/SLL, 18 
marginal zone lymphomas, 17 mantle cell lymphomas, 13 diffuse 
large B-cell lymphomas and 7 lymphocyte predominance Hodgkin 
lymphomas). This group included 111 males and 104 females with a 
median age of 63 years (range 31-93 years). Median time since pri- 
mary diagnosis was 49 months (range 3-358 months). Patients were 
pretreated by a median of 2 chemotherapy and/or radiotherapy 
regimens (range 1-11). Bulky disease (_>Scm) was present in 133 pa- 
tients. Endpoint of the study was in-field lymphoma control. Median 
follow-up for patients still in remission was 19 months (range 3-91 
months). 
Results: IN-RT resulted in 57% CR (n=123), 33% PR (n=71), giving 
an overall response rate (RR) of 90%. RR was independent of sex, 
age, intensity of prior treatment, time since diagnosis, histology or 
tumour size. Median time to progression (MTP) was 13 months and 
the median time to local progression (MTLP) was 24 months. As ex- 
pected, toxicity was very mild to absent. 
Conclusions: Prolonged follow-up (up to 7.5 years) confirms the 
efficacy of 4 Gy IN-RT in recurrent and/or chemotherapy refractory 
indolent and aggressive B-cell lymphoma patients. 

Pa~o logy  # %CR 

FL 131 63 
SLL/CLL 29 48 
M ZL 18 67 
N CL 17 35 
DLCL 13 3B 
LPHL 7 57 
T o t a l  200  5 7  

%P~ °/anon- RR MTP MTLP 
resp 

30 7 93 14 25 
41 11 89 14 23 
28 S 95 
47 18 82 9 20 
38 24 76 
29 14 86 N o t r e a c h e d  
3 3  1 0  90  1 3  1 2 4  
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RADIATION THERAPY FOR EXTRAMEDULLARY PLASMOCYTOMA: 
A RETROSPECTIVE EVALUATION 
E. Yirmibesoglu I, H. Bora% M. Akmansu% E Karahacioglu% Y. Pak% D. 
UnsaP 
1 - GAZ l  UNIVERSITY FACULTY OF MEDICINE, Radiation Oncology, Ankara, Tur- 
key 

Purpose/Objectif: Extramedullary plasmocytoma (EMP) is a rare 
malignancy with the incidence 0,04 cases per 100,000 individuals. 
EMP is histopathologically characterized by both infiltrates of plas- 
ma cells of diverse maturity and their monoclonal immunoglobu- 
lin (Ig) products. Due to the proven radiosensivitiy of the disease, 
radiation therapy (RT) plays a major role in the treatment of EMP, 
although the optimal dose is still debatefull. Head and neck (H&N) 
is the more prominent region in 85% of cases. EMPs usually remain 
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localized and progression to multiple myeloma (MM) is uncommon 
with local growth pattern. This study was aimed towards evaluat- 
ing the characteristics and treatment results of EMP cases irradiated 
with curative intent in our department. 
Materials/Methods: We evaluated 10 patients with EMP treated at 
our department, from 1995 to 2005. All patients had biopsy proven 
EMR Complete blood count, blood chemistry, skeletal survey were 
all within normal range in all patients and they all had a bone mar- 
row biopsy with less 10% of plasma cell. Serum and urine protein 
electrophoresis were examined for all of them. EMPs consisted of 
nine patients located in the H&N (90%); one retrobulbar region, one 
nasopharynx, two nasal cavity, one soft palate, one submental, two 
maxilla, one orbita and consisted of one patient located retroperi- 
toneal. Except the retrobulbar localization none of them have bone 
erosion. Excisional biopsy was performed only in two patients. All 10 
patients received curative RT. Cases were compared according to RT 
dose, age and Ig secretion status; survival curves were estimated by 
Kaplan-Meier method and compared with log-rank test. 
Results: Median age was 56 (range 30- 87) years, male/female=l. 
Median follow-up was 45 months. The symptoms were nonspecific 
and reflected the mass effect of the tumor. Ig secretion was present 
in five of 10 patients (50%) and Bence-Jones proteinurea was not 
present in any patient. All patients were treated with local RT. Medi- 
an RT dose was 48, 7 (range 40- 56) Gy delivered conventionally. Lo- 
cal control was achieved in nine patients (90%). Two patients (20%) 
developed MM during follow-up and both had abnormal Ig secre- 
tion at diagnosis. The median survival of patients with and without 
abnormal Ig secretion were 43 months and 18 months; respectively 
(p=NS). The S-year rate of disease free survival was 5S%. At the time 
of data analysis, 90% patients were alive and only one patient (10%) 
died from non cancer-related reasons. 
Conclusions: Radiation therapy is an effective modality of treat- 
ment for EMP with high local control rates. Progression to MM is the 
commonest pattern of failure and no definitive predictors of disease 
progression have been identified. The patients then receive RT in a 
dose of 40- SOGy, may have better Iocoregional control as a result 
of cure. 
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RADIOTHERAPY IN PRIMARY ORBITAL LYMPHOMA: REPORT ON 48 
CASES OF A SINGLE ISTUTUTION EXPERIENCE 
A. Argenone% L. De Cicco ~, G. Totaro% I=. Di Stazio% M. Gaetano% R. 
Solla% G. Punzo% L Celia% R. Liuzzi% M. Salvatore% R. Pacelli 2 
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Purpose/Objectif: Background and purpose: Primary orbital lym- 
phoma is a rare disease that accounts for 10% of all orbital tumors. 
Radiotherapy on the orbital cavity is the treatment of choice for this 
infrequent presentation of Iocalised non-Hodgkin's lymphoma. We 
evaluated the effectiveness and the toxicity of radiation treatment 
in patients with primary orbital lymphoma. 
Materials/Methods: Fortyeight consecutive patients with primary 
orbital lymphoma were treated in our department between march 
1981 and may 2005. Median age at diagnosis was 61 year (range 
41 - 83). Fortyone (85%) had a low grade and 7 (15%) a high grade 
lymphoma. Four patients had a stage of disease greater than I.Either 
~Co g rays (17 patients) or 6 MV x rays (31 patients) were used to 
deliver daily fractions of 1.8 or 2.0 Gy,, 5 days week, by a one field 
technique with lens shielding on the orbital cavity with total doses 
ranging from 36 to SO Gy. Eight patients that had disease greater 
than stage I and/or high grade lymphoma were treated with system- 
ic chemotherapy also. Local control and disease free survival, and 
late side effects, such as cataract, xerophthalmia and keratitis, were 

evaluated in all patients. 
Results: At a median follow up of 50 months (range 7 - 120) local 
control was achieved in 100% of the patients. Distant relapse oc- 
curred in 12 (25%) patients, that were treated with chemotherapy 
or radiotherapy. Late toxicity such as cataract, xerophthalmia and 
keratitis occurred respectively in 6 (13%), 11 (23%) and 17 (35%) of 
the patients. 
Conclusions: Radiotherapy is an effective treatment for primary or- 
bital lymphoma. A dose of 36 Gy provides excellent local control and 
an acceptable risk of long term complications. 
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THE DOSES IN THE LUNGS FROM ELECTRON THORAX WALL IRRA- 
DIATION DURING TOTAL BODY IRRADIATION 
E. Licznerska%J. Malicki~,J. Kierzkowski ~ 
I - GREATPOLAND CANCER CENTER, Medical Physics, Poznan, Poland 

Purpose/Objectif: The purpose of electron irradiation of chest area 
during total body irradiation (TBI) was to increase dose in thorax 
walls - too low due to previous shielding of the lungs during antero- 
posterior (A-P) photon beams.The aim of this study was to check the 
agreement between doses measured with thermoluminescent de- 
tectors (TL) during electron beam irradiation of the chest area with 
doses calculated with treatment planning system (TPS). 
Materials/Methods: The doses in chosen points of Alderson-Rando 
phantom's lung area were calculated for electron beams generated 
by Mevatron KD2 (Siemens) linear accelerator, beam size of 25 "25 
cm% A-P field and energy of 12 MeV using CadPlan 3.1.2 (Varian) 
TPS. The dose measurements were performed in the TBI conditions, 
which included distances, field sizes and patient set-up. The phan- 
tom was irradiated at a source-skin distance (SSD) of 110 cm. The 
doses were measured using TL detectors placed in the phantom 
at chosen 30 points inside the lung region. The paraffin block used 
during measurements was shaped to fit the phantom lung area and 
to shield area outside the lung. Measurements were repeated six 
times. 
Results: Comparisons of calculated and measured doses were made 
using a two-tailed Sign test and the Wilcoxson's test. The results for 6 
out of 30 dosimetrical points showed agreement (p>0.05) between 
measured and calculated doses. The analysis of differences between 
doses in 30 points lying in the lung volume in the phantom showed 
that in 15 points measured doses were lower than those calculated, 
in 11 more than by 10%. For 14 points measured doses were higher 
than those calculated by from 0.4% to 21.0%. The points where large 
differences were revealed lay in the places where doses were very 
low and therefore their excessive values had no clinic impact. 
Conclusions: The agreement between measured and calculated 
doses was revealed in all points of clinical importance. 
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THE EFFECT OF TOTAL BODY IRRADIATION ON BLOOD HOMEOS- 
TASIS. 
M. Cengiz% H. Goker% G. Yazici% Y. Buyukasik 2, F. Zorlu 1, S. Kirazli% U. 
Akman% F. Yildiz% A. Dogan% I. Atahan 
1 - HACETTEPE UNIWRSITY, FACULTY OF MEDICINE, Radiation Ontology, Ankara, 
Turkey, 
2 - HACETFEPE UNIVERSITY, FACULTY OF MEDIONE, Hematology, Ankara, Turkey 

Purpose/Objectif: We hypothesized that TBI causes an increase in 
flbrinogen level after radiation and that leads to a hypercoagulative 
status which may be a factor in the reduction of the radiation toler- 
ance doses of the paranchymal organs. We aim to test the changes 
of coagulation parameters after the TBI by thromboelastography. 
Materials/Methods: Eleven patients who underwent TBI during 
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2005 in our department were included in this study. The diagnosis 
of the patients were 6 with leukemia, 4 with lymphoma and 1 with 
multiple myeloma. A total of 1200 cGy was given to 6 patients with 
leukemia and 600 cGy to the remaining patients, in 200 cGy fraction 
doses bid. Lung shielding with 1 HVL cerrobend was applied to all 
patients receiving 1200 cGy TBI.Blood samples were taken from all 
patients immediately before the delivery of TBI and 12 hours after 
the completion of TBI. Complete blood counts, partial thromboplas- 
tin time (aPTT), prothrombin time (PT), and the fibrinogen levels 
were measured. FIB-EXTEM, extrinsic (TEG-EXTEM), intrinsic {TEG-IN- 
TEM) clotting pathways, and trombocyte functions were measured 
by rotational thromboelastogram (ROTEM). ROTEM is a system that 
meaures globally the clotting time, clot formation time, alpha angle 
and maximum clot firmness. The clotting parameteres and blood 
counts were measured before and after TBI and compared by using 
wilcoxon-paired test. 
Results: There was no difference in the PT, aPTT, thrombin and 
thrombocyte counts before and after TBI. However, maximum clot 
firmness was decreased after TBI in FIBTEM measurement (18.6 vs 
15.5, p<0.0S). The clot formation time was also significantly pro- 
longed (115.8 vs 121.7 seconds, p<0.05 ) and maximum clot firm- 
ness was decreased in EXTEM measurements. The flbrinogen levels 
were significantly decreased after TBI. 
Conclusions: Our results demonstrated that the clot formation was 
significatly decreased in the early period after TBI. There was no 
hypercoagulative status as we hypothesized. Prolongation of clot 
formation time and decrease in maximum clot firmness in extrinsic 
pathway after TBI indicates disturbance in thrombocyte funtions. 
The hematological effects and their biological outcomes of TBI 
should be studied further in larger patient populations. 
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THE EVALUATION OF DOSES IN THE LUNGS UNDER SHIELDS DU- 
RING TOTAL BODY IRRADIATION 
M. Litoborskil,J. Kierzkowski ~ , K. Wozniak 2, G. Kosicka ~ , E. Licznerska ~ , 
J. Lipinska ~ 
1 - GREATPOLAND CANCER CENTRE, Medical Physics Department, Poznan, 
Poland, 
2 - ADAM MICKIEWlCZ UNIVERSITY, Medical Physics Department, Poznan, Po- 
land 

Purpose/Objectif: The aim of this study was to evaluate the repro- 
ducibility of the lung shielding during fractionated total body irra- 
diation (TBI). 
Materials/Methods: Measurements were performed with the use 
of the whole body female Alderson's radiation therapy phantom 
(ART). The lungs were protected by the individually shaped blocks 
made from Wood's alloy. 53 thermoluminescent detectors (TLD) 
were used to measure doses. The irradiation of phantom was per- 
formed at Siemens Mevatron KD2. Two trays were used during the 
measurements.Thermoluminescent detectors (TLD) were calibrated 
before measurements and sorted. Required reproducibility of TLD 
calibration of 3% coefficient was not exceeded. These TLD which 
were accepted, were distributed to wholes in the whole lungs vol- 
ume.The whole lungs were shielded during AP/PA fields, when the 
ART was situated on the floor, at similar to patient position in TBI. 
The blocks were positioned on tray under ART phantom. Size and 
shape of the shields were revealed using CT scans.The photon beam 
of 15 MV was used, field size of 40 cm by 40 cm.The irradiation con- 
ditions: distance between source and ART surface (SSD), dose rate, 
irradiation time, field size and patient set-up were repeated in each 
set of irradiations. Additionally, the dose was measured in ART in a 
reference point (depth 10 cm in the central axis) using ionization 
chamber.Doses from whole lungs area were analysed statistically to 
evaluate accuracy and reproducibility of shielding. The dose limit in 
the shielded volume was set to 10% of the dose in a reference point 

and outside the shielding. 
Results: The decrease in dose in shielded area was 11.5% of the dose 
in the reference point, the top of the lung accumulated 16.2%, the 
central body edge of the lung (point close to field's center) absorbed 
18.6%, respectively.The reproducibility of measurements did not ex- 
ceed 3%. 
Conclusions: The protected area acumulated doses larger by 1.5% 
than the limit, due to probably large penumbra. The doses at the 
edges of the lungs were significantly higher. 

993 poster 

THE TREATMENT RESULTS OF STAGE IA DLBCL OF HEAD AND 
NECK 
H. Suefuji ~ , E. Ogo ~, G. Suzuki ~, H. Eto ~ , C. Hattori ~ , N, Suefuji ~ , N. Hay- 
abuchi ~, S. Yamada 2 
1 - KURUME UNIV. SCHOOL OF MEDICINE, Radiation Oncology, Kuruma, Japan 
2 - TOHOKU UNIV. SCHOOL OF MEDICINE, Radiation Oncology, Sendal, Japan 

Purpose/Objectif: Recently, chemotherapy, especially (R-)CHOP 
regimen in non-Hodgkin's lymphomas (NHL), showed good clini- 
cal prognosis in young patients. But in the elderly patients, full dose 
chemotherapy sometimes causes risky side effects.The usual stand- 
ard treatments of early stage head and neck lymphoma in elderly 
patients are not proposed yet. We present the results of radiother- 
apy with or without chemotherapy for high-aged (over 75 years) 
patients with head and neck stage IA DLBCL. Mild chemotherapy, 
radiotherapy alone, and combined chemoradiotherapy have been 
performed, but it is uncertain which is the best therapy.The aim of 
this study is to determine whether single-modality radiotherapy is 
better management for patients in stage IA head and neck non- 
Hodgkin's lymphoma (DLBCL) of early (over 75 years) patients. 
Materials/Methods: From January 1999 through December 2004, 
116 high-aged patients with stage IA DLBCL (of the head and 
neck) were treated in 47 cooperative institutions. 58 patients were 
treated with radiotheray alone (RT) and the other 58 patients with 
chemoradiotherapy(CRT). RT was done mainly for the patients with 
various complications (liver, renal, or cardiac dysfunction) and/or no 
agreement with chemotherapy. The median radiation dose were 
40Gy for RT and were 39.6Gy for CRT. 
We compared the patients background and the survival curves be- 
tween combined modality therapy and radiotherapy alone among 
elderly (over 75 years old) 116 patients. The treatment modalities 
were distributed as follows: CRT, 58 patients; and RT, 58 patients. 
Results:The patients backgrounds which were sex, tumor bulk, LDH 
elevation, performance status, and IPI were not specific in statistical 
analysis. 
The CR rates were 90% for RT and 86% for CRT. Only 28% were treat- 
ed by full dose chemotherapy. 16% patients could not carry out the 
planned-cycle chemotherapy. 
The 3-year overall survival(OS) rates of RT and CRT were 82% and 
77%, respectively (n.s. : P=0.73, log rank). The 3-year cause specific 
survival (CSS) rates were 88& and 91% (n.s. : P=0.39). Those of re- 
lapse-free survival (RFS) rates were 77% and 82% (n.s. : P=0.98). 
Conclusions: This retrospective study supports that radiation alone 
is not inferior to combined therapy in the elderly patients with early 
stage head and neck lymphoma. 
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TOTAL BODY IRRADIATION: QUALITY ASSESSMENT USING CLINI- 
CAL PARAMETERS 
C. Baiocchi ~ , P. Scalchi 2, M.S. Favretto I , P. Francescon 2, R. Guglielmi I 
I - OSPEDALE S. BORTOLO, Radiotherapy, Vicenza, Italy, 
2 - OSPEDALE S. BORTOLO, Medical Physics, Vicenza, Italy 
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Purpose/Objectif: To assess the quality of the performed Total Body 
Irradiations (TBI), using follow-up clinical parameters, according to 
the TBI Working Group coordinated by the Italian National Institute 
of Health (ISS). 
Materials/Methods: Between June 1996 and June 2005, in our insti- 
tution, 125 adult patients underwent TBI before bone marrow trans- 
plantation (BMT). 95 patients received high-dose TBI. The patients 
were 65 male and 30 female. Median age was 35.4 years (range 15- 
66). Initial diagnoses were acute lymphoid leukemias (40 patients), 
acute myeloid leukemias (23 patients), chronic myeloid leukemias 
(12 patients), chronic lymphoid leukemias (2 patients), lymphoma (9 
patients), multiple mielomas (7 patients); sarcoma (1 patient). All pa- 
tients received chemical conditioning regimen after radiotherapy. 
Treatment consisted in fractionated TBI delivering 12 Gy to whole 
body (including lungs and skin) in 6 fractions. TBI was performed 
in semiembrional position with 6 MV anterior-posterior opposed 
fields (dose-rate). A home-made lead beam-modulator ensured the 
prescribed dose rate (5 cGy/min), so that the entrance dose along 
the overall patient body varied within + 1%. During each irradiation, 
dose delivering to the patient was verified by in vivo dosimetry. 
Commercial MOSFETs were used to control the midline dose; a new 
type of sensors ("skin MOSFETs") were developed and applied for 
patient skin dosimetry. 
We considered 4 follow-up clinical parameters for efficacy and toxic- 
ity: bone marrow engraftment, treatment related mortality (TRM), 
cataract, interstitial pneumonitis. 
Results: Median follow-up from BMT was 22 months (range 0 -113). 
We obtained bone marrow engraftment in 98% of patients and only 
10 patients showed TRM (10.5%). Interstitial pneumonitis occurred 
in 3 patients (3.1%). Cataract was evaluated in S5 patients in which 
follow-up is more of 12 months; it occurred in 11 patients (20%). 
Conclusions: In a TBI Institution, follow-up is an important tool to 
verify the overall quality of the procedure. Our results, when com- 
pared with the best published data, prove that ourTBI procedure is 
characterized by good efficiency and low collateral effects. We think 
that this treatment quality is mainly due to precision and reliability 
of the patient dosimetry. 
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TOTAL SKIN ELECTRON IRRADIATION WITH ROTARY - DUAL TECH- 
NIQUE IN THE TREATMENT OF MYCOSIS FUNGOIDES 
D. Fundowicz ~, M. Pawlaczyk2,T. Piotrowski 3, M. Fundowicz I 
I - GREATPOLAND CANCER CENTER, Radiation Oncology, Poznan, Poland, 
2 - UNIVERSITY OF MEDICAL SCIENCE, Biology and Enivironmental, Poznan, 
Poland, 
3 - GREATPOLAND CANCER CENTER, Radiotherapy physics, Poznan, Poland 

Purpose/Objectif: Mycosis fungoides (MF) is a low - grade non - 
Hodgkin lymphoma of skin homing T lymphocytes. It is the com- 
mon seen disease entity among primary cutaneous lymphomas. 
Total skin electron irradiation (TSEI) therapy has been in use for the 
therapy of ME for several decades, and a number of technical modi- 
fications have been made with the goals of optimizing dose and 
distribution and improving clinical outcome. Our purpose was to 
evaluate the efficacy and toxicity of TSEI with the rotary - dual tech- 
nique (RD) in patients with MF at various stages of development. 
Materials/Methods: The study group consisted of 21 patients 
(17males and 4 females), treated between January 2001 and March 
2006. The median aged was 57 years (ranging from 40 to 82 years). 
The follow - up period lasted from one to 52 moths. After the stag- 
ing evaluation the patients were classified as having iB (12 patients), 
IIA (3 patients), liB (3 patients), Ill (3 patients) stage of MF. The pa- 
tients were irradiated with 1,5 Gy per day for the whole skin, four 
times weekly to the total dosage of 21 - 40 Gy. All but one had been 
treated with topical regiments, photochemotherapy, local X-ra- 
diotherapy, and polychemotherapy without improvement prior to 

presentation. 
Results:The average aged was 57 years (ranging from 40 to 82 years). 
There were 17 males and 4 females. The median dose for entire 
group was 35 Gy. The overall complete response rate was 86% and 
19 patients were alive at last evaluation. Two partial remissions were 
achieved and one case presented an exacerbation of his lymphoma 
with death in two months after completing TSEI. One patient died 
due to non - treatment - related condition. From all the study group 
11 patients are still free of the disease with the remission lasted from 
one to 39 months, whereas another 8 presented relapses occurring 
from 2 to 8 months after the completion of radiation. The most com- 
mon acute side effects from TSEI regimen include: generalized ery- 
thema, skin dryness and desquamation, pruritus, onycholysis and 
alopecia, which healed in 7 months after the end of the therapy. 
Conclusions: The study suggests that TSEI with rotary - dual tech- 
nique gives good results for relapsed mycosis fungoides and might 
improve complete response for advanced stages of the disease. 
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TOTAL SKIN RADIATION WITH ELECTRON IN PATIENTS DIAGNOSED 
WITH CUTANEOUS LYMPHOMA 
J. Pastor~,V. Morillo 2, R Almendros I, L. Brualla ~, A. Gonzalez ~ 
1 - HOSPITAL GENERAL DE VALENCIA, Department of Radiation Ontology, Va- 
lencia, Spain, 
2 - HOSPITAL CUNICO DE VALENCIA, Department of Radiation Oncology, Va- 
lencia, Spain 

Purpose/Objectif: The technique of total skin irradiation with elec- 
tron (TSEI) is indicated in the treatment of cutaneous T and B lym- 
phoma with curative intention in early stages (T1-T2) and with pal- 
liative intention in most advanced stages.With Stanford technique, 
we get a homogeneous radiation in the whole skin surface avoiding 
radiation in other organs.The aim was to assess the clinical response 
and tolerance to treatment in 29 patients radiated with cutaneous 
lymphoma since July 1999 until April 2006 in our Department. 
Materials/Methods: The 29 patients were treated with TSEI Stanford 
technique, 21 of them with radical and 8 with palliative intention; 17 
males and 12 females; mean age 56 years (range 17-86 years). The 
patients with mycosis fungoide disease belonged to the stages: la 
(3 patients), Ib (9), Ila (1), lib (6), III (5) and IV (1). There was 4 patients 
with cutaneous B lymphoma.The majority of them received previ- 
ous treatment with PUVA (12) topic chemotherapy (2), superficial 
radiotherapy in restricted volumes (3), chemotherapy (8), interferon 
(8) and topic corticoids (13); all cases with partial responses and lim- 
ited duration.The fraction schedule was 1Gy/per day and 5 sessions 
per week, reaching a total dose of 36 Gy in curative patients and 30 
Gy in palliative ones.Boost of the areas with bulky lesions and un- 
derdosed areas such as, the palms of the hands, footplants, axillas, 
perineum and scalp and in some cases the body folds depending on 
the anatomy of each patient, was carried out. During the treatment 
sessions we have used eye protectors to safeguard the cornea and 
the lens. 
Results: The mean follow up was 37 months (range 4-80). The acute 
toxicity was (RTOG score): Cutaneous: GO 7%, G1:58%, G2:32%, 
G3:3%; Pruritus: GO 45%, G1:38%, G2:17%; Ocular discomfort: GO 
73%, G1:17%, G2:10%. At the end of RT have been detected revers- 
ible alopecia in all patients. No case with severe dermatitis.When 
evaluating late toxicity, we have only detected light skin dryness in 
10 patients and no other sign has been valued.Early local response 
was 96.5%. Four years local control was in T1-T2: 71,3% and in T3-T4: 
50.7%; 4 years overall survival: 77%. With the 8 patients treated with 
palliative intention, 4 relapsed between 0 and 9 months after fin- 
ishing the RT. All these patients were without symptoms during the 
period of clinical response. Patients treated with curative intention 
(21), six of them relapsed between 3 and 17 months after finishing 
the RT. 
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Conclusions: The TSEI is a good therapeutic option for patients di- 
agnosed with cutaneous lymphoma, and they achieved good local 
control with minimal toxicity in patients with radical intention. The 
TSEI has favourable results in the control of symptoms for the pallia- 
tive patients and don't need additional treatment during the period 
of clinical response. E~ 
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TREATMENT OUTCOME OF PRIMARY ORBITAL MALT LYMPHOMA : 
RADIOTHERAPY VERSUS CHEMOTHERAPY 
M-Y. Lee1,l.H. Kim1,C.l. Park~, K. Kim~, D.S. Heo~,C.W. Kim ~ 

- SEOUL NATIONAL UNIVERSITY COLLEGE OF MEDICINF~ Radiation Oncology, 
Seoul, South Korea, 
2 - SEOUL NATIONAL UNiVERSiTY COLLEGE OF MEDiCiNE, InternaIMedicine, Seoul, 
South Korea, 
3 - SEOUL NATIONAL UNiVERSiTY COLLEGE OF MED~ONE, Pathology, Seoul, South 
Korea 

Purpose/Objectif: The role of chemotherapy (CTx) in treatment of 
orbital lymphoma has not been studied systematically. A retrospec- 
tive study was carried out to assess the outcome and complications 
in patients with primary orbital marginal zone B-cell lymphoma of 
mucosa-associated lymphoid tissue (MALT) treated with radiother- 
apy (RT) or CTx. 
Materials/Methods: Fifty-seven patients treated for localized prima- 
ry orbital MALT lymphoma between January 1990 and August 2004 
were reviewed. There were 33 males and 24 females, with a median 
age of 48 years (range 20-76). Thirty-two patients had tumors in the 
conjunctiva, 14 in the orbital soft tissue, 8 in the eyelid and 3 in the 
lacrimal gland. All patients had Ann Arbor stage IAE disease, but bi- 
lateral involvement of the orbit was observed in 9 patients (15.8%). 
As an initial treatment, 32 patients underwent RT with a median 
dose of 39.6 Gy (range 27-54). A lens-sparing approach was used in 
25 (78%) of 32 patients. Twenty-five patients received a median 6 
cycles (range 3-6) of CVP or CHOP CTx as an initial treatment. There 
were no significant differences in age, bilateral orbital involvement, 
LDH elevation, and international prognostic index between the RT 
group and the CTx group. 
Results: The median follow-up was 42 months (range 12-163). Com- 
plete remission was achieved in 31 of 32 patients (97%) after RT, 
and 15 of 25 patients (60%) after CTx (p=0.0009). In radiation group, 
one patient developed local recurrence, and four patients experi- 
enced recurrences in contralateral eye. After salvage RT, all patients 
achieved complete remission. In CTx group, 6 of 10 patients with 
partial remission developed local progression. Three patients were 
treated by salvage RT and achieved complete remission. Other three 
patients who received salvage CTx showed partial remission. One 
patient experienced local and distant recurrence. The 5-year local 
control rate of the RT group and the CTx group was 94% and 60%, 
respectively (p=0.0006). The 5-year local progression free survival 
rate of the RT group and the CTx group was 97% and 73%, respec- 
tively (p=0.0053). Cataracts developed in 4 patients (I 2.5%) and dry 
eyes were experienced in 2 patients (6.3%) after RT. 
Conclusions: RT showed better local control and local progression 
free survival than CTx as an initial treatment for localized primary 
orbital MALT lymphoma. 
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A 25-YEAR SINGLE INSTITUTION EXPERIENCE IN THE TREATMENT 
OF EWlNG SARCOMA FAMILY OF TUMORS (EFT): HAVE TREATMENT 
OUTCOMES IMPROVED IN THIS PERIOD? 
R. Nout 1, W. Schoevers 2, H. Putter 3, P. Hogendoorn 4, M. Nooij 5, A. 
TaminiauE, J. AnningaT, E. Noordijk~, C. Marijnen 8 
1 - LEIDEN UNIVERSITY MEDICAL CENTRE (LUMC), Radiotherapy, Leiden, The 
Netherlands, 
2 - RISO, Radiotherapy, Deventer, The Netherlands, 
3 - LEIDEN UNIVERSITY MEDICAL CENTRE (LUMC), Medical Statistics, Leiden, 
The Netherlands, 
4 - LEIDEN UNIVERSITY MEDICAL CENTRE (LUMC), Pathology, Leiden, The Neth- 
erlands, 
S - LEIDEN UNIVERSITY MEDICAL CENTRE (LUMC), Clinical Ontology, Leiden, 
The Netherlands, 
6 - LEIDEN UNIVERSITY MEDICAL CENTRE (LUMC), Orthopedic Surgery, Leiden, 
The Netherlands, 
7 - LEIDEN UNIVERSITY MEDICAL CENTRE (LUMC), Childrens and Youth Centre, 
Leiden, The Netherlands, 
8 - NETHERLANDS CANCER INSTITUTE - ANTONIE VAN LEEUWENHOEK HOSPITAL (NKI- 
AvL), Radiotherapy, Amsterdam, The Netherlands 

Purpose/Objectif: To describe a 2S-year single institution experi- 
ence in treatment of EFT, to evaluate if treatment outcomes have 
improved in this period and to evaluate the effect of late relapses on 
treatment outcomes. 
Materials/Methods: Retrospective analysis of 100 consecutive pa- 
tients treated between 1977 and 2002, median follow up ~12 yrs. 
From 1987 onward 28 patients were treated in Intergroup protocols 
and 35 were treated according to these protocols. 
Results: Median age at diagnosis was 19.5 years. Of the 1 O0 patients, 
63 were male, 73 presented with localized disease; tumor location 
was axially in 46 patients (22 pelvic). Local treatment in patients with 
localized disease was surgery (S: n=22), surgery with or without ra- 
diotherapy (S_+RT: n=34) and definitive radiotherapy (RT: n=l 5). The 
5-yr overall survival (OS) rates for localized disease at diagnosis was 
50% and for metastatic disease 15% (p<O.O01). In localized disease 
factors predictive (univariate) for improved OS were: non pelvic loca- 
tion, age <15 yrs and S+RT. Although OS increased with subsequent 
treatment protocols, results were not significant, when analyzed in 
5-yr time blocks. Survival did not differ significantly between pa- 
tients treated in or according to Intergroup protocols (43% vs. 53% 
ns.). Local recurrence after RT was significantly higher than after S 
and S+RT: 26% vs. 8% and 9%, respectively (p= 0.036). However, 
more patients in the RT vs. S+RT group had axially located tumors 
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(15/25 of which 12 pelvic), in localized disease all local recurrences 
occurred within 21/2 yrs. Distant recurrences, however also occurred 
later, with 6 patients recurring after 2 yrs having a significantly pro- 
longed survival after recurrence. 
Conclusions: In this single institution study survival seemed to im- 
prove with subsequent treatment protocols; results were not sig- 
nificant, most likely due to small subgroups. Local treatment with 
S+RT had a favorable local control compared to RT, however more 
patients in the RT group presented with axially and pelvic located 
tumors. Distant recurrences are still seen after 2 yrs, these patients 
have better survival chances after recurrence compared to those 
who experience a recurrence within 2 yrs. 
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ALGORITHM FOR AUTOMATIC OFFLINE DETERMINATION OF THE 
RESPIRATORY PHASES IN FOUR-DIMENSIONAL COMPUTED TO- 
MOGRAPHY 
T. Kleshneva~, J. Muzik ~, M. Alber 2 
1 - UNIVERSIT.~TSKLINIKUM TOBINGEN, Department of Medical Physics, T(Jbin- 
gen, Germany, 
2 - UNIVERSITATSKLINIKUM TOBINGEN, FS Biomedizinische Physik, T~bingen, 
Germany 

Purpose/Objectif: The respiratory correlated CT (RCCT) is widely 
used to take into account the displacement of the internal organs 
due to respiratory motion and thereby to reduce motion artefacts. 
Several devices for RCCT are available for clinical usage. One of them 
is the Respiratory Gating System (RGS) AZ-733V (Anzai Medical, 
Tokio, Japan), The purpose of the presented work is to improve the 
accuracy and reliability of the RGS online respiratory phase determi- 
nation using offline analysis. 
Materials/Methods: More than 50 lung cancer patients were in- 
vestigated at the University Clinics for Radiooncology Tuebingen 
since August 2005 using Somatom Sensation Open 4D CT scanner 
(Siemens Medical Solutions, Germany) equipped with RGS. RGS 
uses for the image data synchronisation a signal from the pressure 
sensor fixed in the abdominal region with a special elastic belt. RGS 
determines online two characteristic amplitude-phase points cor- 
responding to the beginning of the rising slope of the signal (0%, 
inhale) and of the falling slope of the signal (100%, exhale). Phases in 
between are calculated using these two by linear scaling. RGS uses 
unfiltered unsmoothed raw respiratory signal for the online analysis. 
Due to this fact several (0%, inhale) and (100%, exhale) phase-points 
for one respiratory period were determined for most of the investi- 
gated patients. An example of the RGS online analysis is shown in 
the upper part of the Figure. The odd phase-points had to be edited 
manually offline what is not convenient for the clinical practice. To 
solve this problem an algorithm for the offline phase-points deter- 
mination was developed. This algorithm is based on the individual 
analysis of the Fourier-transformed and filtered with a low-pass filter 
signal for every respiratory period. (0%, inhale) and (100%, exhale) 
phase-points are defined in terms of the analytic features (extrem 
points) of the filtered signal. 
Results: The respiratory curves of more than 50 patients were suc- 
cessfully analysed with the same version of the developed offline 
algorithm. It demonstrated good stability and reproducibility in 
phase-point determination even for complicated peak shapes. An 
example of the offline analysis with the new algorithm is presented 
in the lower part of the Figure. The execution time of the code is 
much less than time needed for the manual phase-points determi- 
nation. 
Conclusions: The developed algorithm can be successfully used for 
the analysis of noisy and distorted signals. No relevant difference 
between the images reconstructed using manually and automati- 
cally determined phase-points has been found. This means that the 
offline analysis procedure does not influence the accuracy of the re- 

construction results but allows to decrease the dependency of the 
whole procedure on the human factor and makes it much faster. Use 
of the developed algorithm for the offline phase-points determina- 
tion can make the 4D CT procedure more convenient for the clinical 
routine. 
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AN INTERACTIVE AND DIDACTIC TOOL FOR RADIOBIOLOGICAL 
ANALYSIS OF DIFFERENT FRACTIONATION SCHEDULES AND TIME 
EFFECT IN RADIOTHERAPY 
N. Dinapoli ~,v. Vincenzo;, M. Alessio 2 
1 - RADIOTERAPIA, Dipartimento di Bioimmagini e 5cienze Radiologiche, 
Rome, Italy, 
2 - RADIOTERAmA, Dipartimento di Bioimmagini e Scienze Radiologiche, 
Campobasso, Italy 

Purpose/Objectif: The radiobiological evaluation of different frac- 
tionation schedules in radiotherapy can be realized by using the Lin- 
ear-Quadratic formalism. It offers an affordable tool to directly ana- 
lyze the different contribution in radiobiological effects of different 
fractionations in the same anatomical district, due to the variability 
in alfa/beta ratio parameter for the different tissues and tumours. 
But the practical use of Linear-Quadratic formulas and the teaching 
of these kind of formalism can be hindered by the intrinsic difficul- 
ties in mathematical didactical approach of radiobiological topics. 
Materials/Methods: In order to provide a simple and prompt tool to 
analyze radiobiological features of different fractionation schedules 
and to observe the influence on effective total delivered dose due to 
different timing in delivery, a software was realized that encloses all 
the mathematic formulas of Linear/Quadratic formalism, multi daily 
ftactionation treatment formalism and time effect in delivery. The 
software has been designed in order to provide a graphical interface 
that allows the user to simply modify the different parameters that 
are used in the different formulas. Moreover it provides a graphical 
output (fig. 1) that puts in comparison the fractionations analyzed 
in terms of alfa/beta ratios and different dose per fraction put in. It 
is also possible to see the effect of multiple fractions per day and 
finally the effect of delay or interruptions during treatment can be 
analyzed. 
Conclusions: The current application in daily clinical practice of 
many important issues of radiobiology is often hindered by prob- 
lems that can be roughly divided into two different types: first, the 
lacking of affordable radiobiological data regarding the most im- 
portant human body tissues and anatomical structures strictly clas- 
sified and ordered basing on systematic experimental protocols; this 
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fact leads into a substantial difficulty in the clinical application of 
radiobiological models for daily practice. Second, the application of 
radiobiological models often requires a wide mathematical use of 
the really common formulas that can distract the clinicians from the 
clinical effects of changes introduced in fractionations and effective 
biological dose delivered. So we think that the use of a software de- 
signed in order to simplify these aspects of radiobiology could be 
useful in order to be used in the didactic of the radiobiology, for the 
comparison of biological value of different fractionations and fast 
analysis of radiobiological data collected from experimental trials. 
Fig. I. Main form of software. 
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ASSESSMENT AND COMMISSIONING OF A NOVEL DEVICE FORTHE 
TREATMENT OF WET MACULAR DEGENERATION 
M. Grattan 1, A. HounselP, S. Hynds 2, F. Gibbs 3, C. Johnson 3 
1 - NORTHERN IRELAND CANCER CENTR~,, Medical Physics Agency• Belfast, UK, 
2 - NORTHERN IRELAND CANCER CENTR~ Ontology, Belfast, UK, 3 - OPTICOP~ INC, 
• Salt Lake Oty, USA 

Purpose/Objectif: A new device (eXsight TM Macular Irradiation Sys- 
tem (MIS)) designed for the treatment of wet macular degeneration 
has been investigated. The treatment involves applying a concen- 
trated dose of radiation from six beam directions to the macular 
lesion. The 6 fields are highly collimated elliptical shapes, which 
project a circular-shaped field on the macula while avoiding the 
lens. The MIS is attached to Varian linacs by the collimator mount 
and a tertiary collimator produces a field of 10mm diameter at 100 
cm. A Virtual Alignment process defining the field centres reduces 
any variability in mechanical anisocentricity and allows an optimal 
overlap area for all six fields. Two orthogonal cameras (one anterior 
and one lateral) provide exact alignment of the patient's corneal 
surface and pupil position. 
Materials/Methods: The MIS was used on a number of different Var- 
ian 600C/D and 2100C/D linacs to investigate the reproducibility 
and variability in set-up. The dosimetry of the MIS was assessed by 
scanning a PTW diode in a water tank to obtain percentage depth 
dose and beam profiles at a depth of 2.5cm, as well as output factors 
for various field sizes with and without the MIS. Beam profiles were 
also measured with Kodak X-Omat V film placed at isocentre, which 
was then read using a Vidar film scanner.The dosimetry was further 
assessed by delivering a 'dummy' treatment to a Rando anthropo- 
morphic phantom with TLD pellets placed at the macular level (ap- 
proximately 2.Scm deep) beneath wax to approximate for the eye. 
Results: The output factors were comparable to those measured for 
equivalent stereotactic field sizes as published in the literature. The 
profile measured for all six fields compared to the profile for a single 
field was indistinguishable except at the low dose level (< 10%). A ta- 
ble of MU settings for measured SSD was created for use in a phase 
I clinical trial. 
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COMPARISON OF DIFFERENT IMRT TREATMENT PLANNING SYS- 
TEMS ON PEDIATRIC CASES 
A. Fogliata Cozzi 1 , M. AselP, A. Clivio 1 , B. Dobler 3, M. Larsson 4, F. Lohr s, 
F. Lorenz 6, J. Muzik 7, G. Nicolini ~, M. PolednikB, V. Vanetti ~, D. Wolfff, R. 
Wyttenbach 9, L. CozzP 
I - IOSI, Medical Physics, Bellinzona, Switzerland, 
2 - NUCLETRON SCANDINAVIA AB, Developement, Uppsala, Sweden, 
3 - KLINIKUM DER UNIVERSITAT, Medical Physics, Regensburg, Germany, 
4 - RAYSEARCH LABORATORIES, Developement, Stockholm, Sweden, 
5 - KLINIKUM MANNHEIM GMBH, Radio Oncology, Mannheim, Germany, 
6 - KLINIKUM MANNHEIM, Medical Physics, Mannheim, Germany, 
7 - UNIKLINIK FUER RADIOONKOLOGIE, Medical Physics, Tuebingen, Germany, 
B - KLINIKUM MANNHEIM GGMBH, Medical Physics, Mannheim, Germany, 
9 - ORBV, Radiology, Bellinzona• Switzerland 

Purpose/Objectif: To evaluate the performance of seven different 
treatment planning systems when intensity modulated (IMRT) plans 
are designed for pediatric tumour treatments. Systems analysed 
were: Corvus, Eclipse, Hyperion, Konrad, Oncentra-Masterplan, Pin- 
nacle and PrecisePlan. 
Materials/Methods: A dataset of four patients (CT images and vol- 
umes of interest) was distributed to design IMRT plans. The tumour 
types analysed were: one extraosseous, intrathoracic Ewing Sarco- 
ma; one mediastinal Rhabdomyosarcoma; one Rhabdomyosarcoma 
of the anus with intrapelvic, inguinal and osseous metastases; one 
Wilm's tumour of the left kidney with multiple liver metastases. To 
minimise biases, the same geometry and clinical planning aims were 
imposed to all planning systems for the individual patients. Centres 
were invited to set all the needed tools to achieve the three follow- 
ing main topics: i) target coverage, ii) organs at risk sparing below 
the stated tolerances (mainly derived from the National Cancer In- 
stitute), iii) healthy tissue sparing. Results were analysed in terms of 
dose distributions and dose volume histograms. 
Results: Over all cases, it is predicted that the use of IMRT could lead, 
in average, to acceptable treatments in terms of conformal avoid- 
ance since most of the dose objectives on OARs where respected 
and Conformity Index, averaged over all TPS and patients ranged 
from 1.14 to 1.58 on large volumes and from 1.07 to 1.37 on boost 
volumes.The objective of minimising the healthy tissue involvement 
was also measured in terms of several parameters, and for example 
the average mean dose ranged between 4.6 and 14. Gy (depending 
on patients). A global scoring method was developed to rank plans 
according to their degree of success in respecting dose objectives. 
For OARs the range of scores was between 0.75 _+ 0.15 (Eclipse) to 
0.90 _+ 0.13 (Oncentra Masterplan) lower values being better than 
higher ones. Similarly for target volumes the range of scores was 
from 0.06 + 0.05 (Hyperion) to 0.19 :t= 0.05 (Corvus). 
Conclusions: Interesting findings were reported on a set of highly 
complicate pediatric patients planned for IMRT treatment. Within 
a large spread of results, due to the heterogeneous nature of indi- 
cations, it was generally found that commercial inverse planning 
systems are capable to offer promising results with IMRT allowing 
to widen the treatment strategies for this very sensitive class of pa- 
tients~l 
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COMPARISON OF TWO VERSIONS OF GEANT4 WITH RESPECT TO 
BETA RADIATION 
T. SchGnborn ~, E. Drud ~, F. Cremers 1, R. Schmidt ~ 
I - UNIVERSITY MEDICAL CENTER HAMBURG-EPPENDORF, Department of Radio- 
therapy and Radio-Ontology, Hamburg, Germany 

Purpose/Objecti f :  Monte Carlo codes play an important role in 
medical physics. Sometimes it is not possible to achieve dose infor- 
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mation except by applying Monte Carlo simulations. Especially if the 
structures of different materials are small (of the order of the mean 
path length of low energy particles). As measured data is not avail- 
able for such problems usually either some Monte Carlo codes are 
compared to each other or parameters in a code are optimised until 
a mathematically predictable result is reproduced within a certain 
accuracy.The Monte Carlo code GEANT4 is under permanent devel- 
opment. Therefore the defaults and program routines may change 
from version to version. The two latest versions of GEANT4 were in- 
vestigated in this work. 
Materials/Methods: The geometry of a Sr90/Y90 source train for 
intravascular brachytherapy was used as input for simulations with 
GEANT4. GEANT4 input data is a C++ source code which is linked to 
the applied GEANT4 version. Therefore it is very simple to exchange 
the input between different versions. The input data was used for 
simulations with GEANT4 8.0pl with CLHEP (a Class Library for High 
Energy Physics) 1.9.2.2 and GEANT4 7.1pl with CLHEP 1.8.2.0. The 
simulations used the same data libraries. The only adjustments ac- 
counting for the small structures were a secondary particle gen- 
eration threshold of 25 lam (particles with a lower remaining path 
length are not allowed to produce secondary particles) and choos- 
ing the physics processes adopted for such problems. 
The simulated dose was compared to data measured by micro MOS- 
FET dosimeters. 
Results: The comparison of the simulations with measured depth 
dose data shows that version 8.0pl generates results closer to the 
measurement than version 7.1pl does.Further simulations for a 
stent showed that in areas where small structures (i. e. stent wires) 
are present version 7.1 pl generated extreme dose peaks that can- 
not be found in simulations with 8.0pl. 
Conclusions: Simulations with GEANT4 version 8.0pl and 7.1 pl give 
different results. The results from version 8.0pl are closer to meas- 
ured data. 
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CONSERVATIVE TREATMENT FOR SOFT TISSUE SARCOMAS OF THE 
EXTREMITIES: INFLUENCE OF TOTAL DOSE OF RADIOTHERAPY FOR 
LATE NERVOUS TOXICITY 
G. Kantor%Y. Milbeo% E. Stoeckle% L.Thomas% B.N. BuP 
I - INSTITUT BERGONIE), REGIONAL CANCER CENTER, Radiotherapy, Bordeaux, 
France, 
2 - INSTITUT 8ERGONIE, REGIONAL CANCER CENTER, Surgery, Bordeaux, France, 
3 - INSTITUT BERGONIE, REGIONAL CANCER CENTER, Medical Oncology, Bordeaux, 
France 

Purpose/Objectif: The aim of the study was to analyse local results 
(local control and late toxicity) in a consecutive and homogeneous 
series of 77 patients with soft tissue sarcomas of the extremities 
treated by surgery and postoperative radiotherapy in the same in- 
stitution, from January 1996 to December 2000. 
Materials/Methods: Median follow up was 56 months (17-89 
months). Analysis of local control was performed according to qual- 
ity of surgical resection, modalities and dose of radiotherapy, analy- 
sis of late toxicity using LENT SOMA criteria for skin, muscles, soft 
tissue and peripheral nerves scales. Nevertheless, only toxicities of 
level 3 and 4 were registered and analytic criteria were not system- 
atically used due to retrospective analysis. 
Results: After surgery, 52 patients (67%) had clear microscopic sur- 
gical margin (R0 resection), 23 (30%) had histological positive micro- 
scopic margin (R1 resection), 2 had a macroscopic residual disease 
(R2 resection). For most cases, an anatomical definition of the target 
volumes was used for conformal treatment. The mean dose was 50 
Gy in 25 or 28 fractions. Twenty-three (23) patients received a boost 
(10-15 Gy) restricted to the tumor bed: 13 with external beam radio- 
therapy, 10 with HDR brachytherapy. Thirty-four (34) patients had 
adjuvant chemotherapy. The overall 5 year local control rate was 

90%. Seven local relapses were described in which five had high 
grade tumours and five patients had positive margins. In univariate 
analysis, quality of surgery showed a significant effect for local con- 
trol (p=0,03). 
By using LENT-SOMA scales, the main toxicities were described as 
follow. For cutaneous toxicities, we noticed 4 skin ulcerations (re- 
quiring surgical graft in 3 cases), 6 fibrosis and 12 major oedemas. 
For muscular toxicities, 12 patients had painful toxicities associated 
with muscular fibrosis and reduction of muscular force. For nervous 
toxicity, 3 peripheral deficit were observed and 7 patients required 
long term treatment with gabapentine for neurogenic pain. When 
comparing patients receiving a radiation boost to patients who did 
not, a significant difference in neurological complications was no- 
ticed (p=0.03), as well as a near significant difference for muscular 
complications (p=0.06). However, no significant difference was ob- 
served for cutaneous complications (p=0.2S). 
Conclusions: The results of the series validate the concept of defin- 
ing the target volume to be treated by a radiation dose of SO Gy with 
a conformal treatment. A boost should be administered when treat- 
ing sites with positive margins and may be needed for high grade 
tumors. Neurological toxicity must be considered when determin- 
ing the prescription dose. 
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DOSE BUILD-UP BEHIND AIR?CAVITIES FOR C0-60, 4, 6, AND 8MV. 
MEASUREMENTS AND MONTE CARLO SIMULATIONS. 
C. Behrens I 
1 - UNIVERSITY HOSPITAL HERLEV~ Radiotherapy, Herlev, Denmark 

Purpose/Objectif: It has been shown in several studies that the 
build-up in photon beams behind air-cavities (such as in the head 
and neck) increases with energy. There is a risk of under-dosing part 
of the target volume if the target volume is in the build-up region. 
This is the first study to investigate this effect over a broad range of 
energies that have been used for treating head and neck tumors. 
The study addresses the question whether an energy lower than 
6MV is desirable and is based on measurements and Monte Carlo 
(MC) simulations. In many hospitals, 6MV is the lowest available 
photon energy. This is partly due to the design of many medical ac- 
celerators making 6MV the lowest possible energy if one also wants 
a high energy (15-18MV) on the same accelerator. 
Materials/Methods: In a PMMA phantom containing an air-cavity 
(3x16x3cm 3 at 3cm's depth) an ionization chamber (Capintec PS- 
033, with a window of only 0.Smg=cm 2 corresponding to less than 
O.00Smm PMMA or water) was used to measure the dose build-up 
behind the cavity for 4, 6 and 8MY beam qualities for different field 
sizes (from 3xAcm 2 to 8x8cm2). MC simulations were made using the 
EGSnrc code for the same geometry and energies as well as for Co- 
60. 
Results: Measurements and MC simulations agree well when the 
fixed-separation plane-parallel chamber measurements have been 
corrected for the expected over response in the build-up region. 
Figure 1 shows an example of the MC simulations for a 3xAcm 2 field 
(the data are normalized to 100% at a depth of 15mm below the 
air-cavity). 
Conclusions: This work demonstrates that the build-up effect of 
6MV is "closer" to the build-up effect of 8MV than that of 4MV. This 
suggests that if the build-up effect is of concern when the target 
volume is in the vicinity of air-cavities, 4MV should be preferred over 
both 6MV and 8MV.This work also shows that the build-up effect for 
Co-60 is significantly smaller than that of 4MV. Moreover, the build- 
up effect increases as the field size decreases. With the increased use 
of IMRT (and radiosurgery), small fields are used more frequently 
making these issues even more relevant. This should be taken into 
consideration when choosing the accelerator energies for a radio- 
therapy department. 
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ENHANCING QUALITY AND COST-EFFECTIVENESS BY DIGITALISA- 
TION OF THE WORKFLOW IN A RADIATION ONCOLOGY DEPART- 
MENT: A CHALLENGE LIKE NO OTHER ? 
K. De Winter 1, R. Verweij~,T. Naber ~, E. van Munsted, P. Poortmans ~ 
I - DR, BERNARD VERBEETEN INSTITUTE, Radiation Oncology, Tilburg, The Neth- 
erlands 

Background & Rationale:The transition from a paper to a digital 
environment encounters many challenges. Software vendors offer 
pricey yet only partial solutions to implement electronic patient files 
and workflow management (WFM). Non-customised WFM systems 
frequently follow rigid concepts leading to the need for separate 
protocols to incorporate every single exception. Treating over 3000 
patients yearly, referred by 9 major hospital locations, we defined 
our own needs to obtain a flexible backbone upon which an elec- 
tronic patient file and tools for patient logistics can be established. 
Materials/Methods: From February to May 2005, we revised and 
described all procedures by means of existing documentation and 
interviews with key persons from our department.This led to a com- 
plete description from referral to final follow up, including all steps 
involved in patient contacts and treatment prescription and execu- 
tion. 
From June to October 2005, the total process was analysed to omit 

all duplications. We redesigned it, using administrative support 
software (Protos, Pallas Athena BV), into one major and consistent 
care protocol, discerning several modular sub-processes. At crucial 
points tasks and authorisations were defined. Sub-processes like re- 
porting, making appointments, requesting/processing of incoming 
data and invoicing were lifted from the basic process and described 
as separate generic processes which can individually be started up 
at each moment in the chain, contributing to the flexibility of the 
whole. 
Results: In January 2006, we initiated the building of a WFM system 
(FLOWer, Pallas Athena BV) based upon this concept, to be imple- 
mented by the end of 2006. its case-handling concept answers the 
need to suit workflow to individual patient care, and contributes to 
transparency by enabling doctors and paramedics, if authorised, to 
keep track of patients along the process. 
Discussion & Conclusions: Workflow through case-handling puts in 
the centre the case, i.e. the patient, instead of the process, and pro- 
vides an essential tool for tailored service for patients undergoing a 
complex and often multidisciplinary treatment. Apart from being a 
powerful tool to manage the primary care process from the medical 
as well as from the business point of view, we estimate that a cost 
reduction of the management process of 30 % can be achieved. 
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INFLUENCE OF THE CENTRAL ELECTRODE IN IONIZATION CHAM- 
BERS - A MONTE CARLO SIMULATION BASED INVESTIGATION OF 
FANO'S THEOREM 

J. Wul~ ,  F. Sch6nig ~, K. Zink 1 
1 - INSTITUTENAME, dept, city, country 

Purpose/Objectif: According to the fundamental theorem of Fano 
(Fano 1954), a central electrode made of graphite in a thimble ioni- 
zation chamber should not alter the electron fluence and thus the 
measured dose.Though, in some chambers other materials are used, 
which generally violates the theorem and makes energy dependent 
corrections necessary - as found in current dosimetry protocols (e.g. 
IAEA TRS391) -, which are hard to quantify via measurement. The 
Monte Carlo (MC) Method gives insight to all relevant processes in 
particle transport through matter and makes it possible to analyze 
the influence of different components of an ionization chamber on 
measured dose. 
Materials/Methods: Based on the established MC-code 'EGSnrc' 
(Kawrakow et. al. 2001) an interface to the underlying transport-al- 
gorithm was developed which brings access to various quantities of 
interest. Particles are marked regarding to their background, which 
gives chance to calculate the fraction of dose in the sensitive air- 
volume by electrons that are result of an interaction in the central 
electrode. For the simulation a simple cylindrical model of a cham- 
ber including a build-up cap was chosen, whose central electrode 
was varied between air, graphite, aluminium and steel.The chamber 
model was irradiated from side with a parallel beam of monoener- 
getic photons with 1.25MeV. 
Results: In column 2 of the table the change in cavity dose (D) is 
shown, relative to the ideal case of an electrode made of air (Da~r_ 
e~ectrode)' AS expected, the influence of a graphite electrode is negligi- 
ble at this energy range. Column 3 shows the fraction of total cav- 
ity dose that is caused by those electrons that origin in the central 
electrode after an interaction of incident photons or electrons (DsE). 
The fact, that this fraction is much larger than zero, although the 
cavity dose itself is not changed compared to the air-electrode case, 
can only be explained by absorption of electrons in the electrode. 
Hence, a balance of secondary electrons is achieved, irrespective of 
materials density as long as the chemical composition is the same. 
That is exactly the prediction by Fano's theorem. Using other materi- 
als for the central electrode leads to a higher fluence of secondary 
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electrons and a corresponding higher energy deposition in the sen- 
sitive air volume. 

. . . e ! e c t r ° d . e . r n a t e r ! a !  .................... D~na!~,e~r°~e ................................ % / 1 ~  ................... 

air 0.1 

graphite 0.07 % 4.7 % 

aluminium 0.76 % 5.8 % 

steel 1.5 % 6.7 % 

Conclusions: The presented results show the principle influence of 
a central electrode and the violation of Fano's theorem. This viola- 
tion yields in a necessary appliance of an energy dependent correc- 
tion factor as earlier calculated by MC simulations by other authors, 
which are part of current dosimetry protocols. The developed in- 
terface can further deliver energy-spectra of particles that leave a 
certain region and could help to improve the design of ionization 
chambers, concerning a fiat response over the energy range used 
in radiation therapy. 
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MEDICO-ECONOMIC AND SPATIAL MODELIZATION FOR DECISION 
MAKING IN INNOVATIVE THERAPIES: APPLICATION TO LIGHT IONS 
THERAPY PROJECTS IN EUROPE 
R PoTTier ;, N. Gueye 2, C. Buron 3, L. Perrier4,T. Auberger s, S. Combs s, 
L. Zucca 7, I. Naslund s, G. Fran(;ois 9, G. Heeren 9, F. Feschet ~ 
I - CENTRE LEON B~RARD, Radiotherapy, Lyon, France, 
2 - LYON I UNIVERSITY, MA2D, Lyon, France, 
3 - INSTITUT CURIE, Health Economy, Paris, France, 
4 - CENTRE LEON B~RARD, Health Economy, Lyon, France, 
5 - UNIVERSITY HOSPITAL, Radiotherapy, Innsbruck, Austria, 
6 - UNIVERSITY HOSPITAL, Radiotherapy, Heidelberg, Germany, 
7- TERA FOUNDATION, Health Economy, Milano, Italy, 
8 - UNIVERSITY HOSPITAL, Radiotherapy, Stockholm, Sweden, 
9 - ESTRO, dept, BRUSSELS, BELGIUM, 
10 - ESTRO, dept, Brussels, Belgium, 
11 - LLAIC, Mathematics and Modelization, Clermont-Ferrand, France 

Purpose/Objectif: Innovative therapies are characterized by major 
uncertainties regarding clinical benefit, cost and medico-economic 
benefit compared to standard therapies, but also for the estimation 
of the demand, as to define the offer. 
Due to the lack of reliable data, and as to simulate the consequences 
of different scenarios, we have developed an "integrated medico- 
economic and spatial model" as a tool for decision making in inno- 
vative therapy. This model has been developed and applied for light 
ion therapy projects in Europe in the framework of the European 
Network for Light Ion Radiotherapy leaded by ESTRO. 
Materials/Methods: Three independent but complementary mod- 
els have been developed: 
- A spatial model, to calculate the recruitment of each centre tak- 
ing into account the quantitative and qualitative parameters of the 
demand (potential indications) and the offer (concurrent centres 
for hadrontherapy or other alternative therapies). The accessibility 
in terms of distance was modelized, as to test the consequences of 
several scenarios for the spatial location of the facilities. 
- A cost model with the objective to assess the initial treatment com- 
plete cost per each therapeutic protocol with the hospital point of 
view, taking into account the specificities of each protocol and dif- 
ferent operating scenarios for a given. 
- A medico-economic model as to compare different treatment 
strategies for a given indication integrating both the clinical expect- 
ed benefit and costs in a societal perspective, including not only the 

initial cost, but also the avoided cost. 
Results: Numerous scenarios have been designed and applied to 
the French ETOILE project for each model. The main conclusions 
that will be detailed in the presentation are: 
- The qualitative recruitment (repartition of the indications priori- 
tised according to the expected clinical benefit) is very sensitive to 
the capacity of the centre, the extent of the area for pts recruitment 
(i.e. national vs. European) and the competitive context. The spa- 
tial location of the centre may have some consequences according 
to the structure of the recruitment. The qualitative recruitment in 
terms of pts or sessions is directly linked to the centre capacity and 
the protocols characteristics. 
- The cost per protocol is directly linked to the treatment modali- 
ties (number of sessions and their mean duration, technical require- 
ments...) and to the capacity of the centre (operating scenario). The 
lack of adequacy with several financing system was quantified. 
- Medico-economic comparative simulations between several sce- 
narios were performed for base of skull chordoma, showing that 
light ion therapy can be much cost-effective than conventional ir- 
radiation according to several hypotheses for the expected benefit. 
Conclusions: Modelization can be used as a major tools for decision 
making in innovative therapies. 
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PHANTOM INVESTIGATION OF THREE-DIMENSIONAL, MOTION 
DEPENDENTVOLUME ALIASING DURING CT SIMULATION FOR RA- 
DIATION THERAPY PLANNING 
J. Tanyi ~ , M. Fuss 2, V. Varchena 3 , M. Blough 2, J. Lancaster 4, B. Sa Iter s 
1 - UNIVERSITY OF ARIZONA MEDICAL ScHoob Radiation Oncology, Tucson, 
Arizona, USA, 
2 - UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER/CANCER THERAPY AND RESEARCH 
CENTER, Radiation Ontology, San Antonio, Texas, USA, 
3 - COMPUTERIZED IMAGING REFERENCE SYSTEMS, INC.r Medical Physics, Norfolk, 
Virginia, USA, 
4 - UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER/RESEARCH IMAGING CENTER, Radi- 
ology, San Antonio, Texas, USA, 
5 - UNIVERSITY OF UTAH, Radiation Ontology, SaltLake City, Utah, USA 

Purpose/Objectif:To quantify volumetric aliasing during non-gated 
fast and slow scan CT techniques due to 3 dimensional target mo- 
tion. 
Materials/Methods: A series of spiral CT scans were acquired using 
1) single-slice fast (1-sec), 2) single-slice slow (4-sec), and 3) multi- 
slice fast (1-sec) scanning techniques on known dynamic, spherical 
targets (1 and 3.15 cm in diameter), embedded in a prototype of a 
commercially available dynamic anthropomorphic phantom (CIRS 
Inc., Norfolk, VA, USA). Target motions typical of clinically observed 
3D tumors were investigated. Target motion excursions included 
+5 ram, +10 ram, and +15 mm displacements in the S-I direction 
synchronized with constant displacements of +5 mm and +2 mm 
in the A-P and lateral directions, respectively. For each target, scan 
technique, and motion excursion, eight different initial target mo- 
tion-to-scan phases were investigated. In addition to the single slice 
image acquisition times of 1 and 4 seconds, scans with image acqui- 
sition times of 1.5, 2, and 3 seconds were also acquired, and each 
reconstructed with slice widths 1.5, 2, 3, 4, 5, 8, and 10 ram. 
Results: An anticipated, general trend of target volume overesti- 
mation, in the presence of 3D target motion, was observed during 
spiral CT imaging. The mean percentage overestimation of the true 
physical target volume typically increased with target motion ampli- 
tude and decreasing target diameter (Fig 1). Slow-scan percentage 
overestimations were larger, and better approximated the time-av- 
eraged motion envelope, as opposed to fast-scans. Motion induced 
centroid misrepresentation was observed, and was greater in the S-I 
direction for fast scan techniques, but smaller in the same direction 
for the slow scan technique. The smaller target was more suscepti- 
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ble than the larger target to aliasing due to motion-amplitude and 
initial-motion-phase changes, as well as to motion-induced artifacts. 
Finally, overestimation is fairly uniform for slice widths less that 5 
mm, beyond which there is gross overestimation. 
Fig I: Distortion of a I 0- (image set A) and 31 .S-(image set B) mm di- 
ameter targets as a function of motion amplitude and initial motion 
phase for a multi-slice fast (1-sec) scan technique. The first column 
was reconstructed from a scan of a static target, and subsequent col- 
umns from 8 known equally spaced motion-to-phase synchroniza- 
tion schemes (columns) and 3 known motion amplitudes (rows).Ta- 
bles of specific values for volume distortion will also be presented. 
Conclusions: Non-gated CT imaging of targets describing clinically 
relevant, 3D motion results in aliased overestimation of the target 
volume and misrepresentation of centroid location, with little or no 
correlation between the physical target geometry and the CT-gen- 
erated target geometry. Slow scan techniques are a practical meth- 
od for characterizing time-averaged target position. Fast scan tech- 
niques provide a more reliable, albeit still distorted, target margin. 
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PHOTON SPECTRA OF A LINEAR ACCELERATOR IN A WATER PHAN- 
TOM: INVESTIGATION OF THE FIELD SIZE DEPENDENCE VIA MON- 
TE CARLO SIMULATION 
F. Sch6nig% J. Wulff 1 
I - FACHHOCHSCHULE GIESSEN-FRIEDBERG, Department of Medical Physics, 
Giessen, Germany 

Purpose/Objectif: In the last years several authors published meas- 
urements of output factors OF = Dw(Z, FG) / Dw(Z, FGref), with several 
types of ionisation chambers in high energy photon beams [1]. R. 
Kranzer, Z. Zink 2003, [2] F. Haryanto et. al. 2002. These measure- 
ments showed discrepancies especially in large field geometries 
(field size FZ =40x40cm 2) for different chambers up to 15%. These 
discrepancies are caused by the different material of the central 
electrode witch was used in the different chambers.To gain a better 
understanding of the processes involved it is necessary to know the 
spectral photon- and electron fluence at the point of measurement 
and the resulting water/air mass-stopping-power-ratios (w/a MSPR) 
as a function of field size. 
Materials/Methods: The head of a linear accelerator was modelled 
with the Monte Carlo software BEAMnrc and adjusted with cross 
section profiles and depth dose measurements of a Varian Clinac 
2100C in 6MV photon mode as described by J. Pena et. al. 2004.This 
model was used to determin photon spectra in a depth of 10cm in 
a water phantom for different field sizes. Afterwards the restricted 
w/a-MSPR was calculated on the central axis with the EGSnrc user 
code sprrznrc for each field. 

Results: As expected, the photon spectra show a strong fluence in- 
crease in the lower energy parts of the spectra (Fig 1 ) The resulting 
mean energies are varying between Eme d = 0,89 MeV at 40x40cm 2 
and Eme d = 2,13 MeV at 2x2 cm 2. Nevertheless it has only a slight in- 
fluence on the resulting secondary electron spectra and to the re- 
stricted w/a-MSPR, for the photon spectra shown in Fig. 1 it is merely 
shifted by 0,7 %. 
Conclusions: The results presented in [1,2] lead to the assumption, 
that the discrepancies between the different ionisation chambers 
are related to chamber dependent correction factors. However the 
chamber independent factors (photon- and electron spectra, w/a- 
MSPR) should be investigated in detail. The results of the Monte 
Carlo simulations show strong field size dependence of the spectral 
photon fluence at the point of measurement. The resulting change 
in MSPR to the value at 10xl0cm 2 however is less than 0,5%. If these 
results are added to the results of S~nchez-Doblado et. al. 2003, it 
seems warrantable to use the value for the restricted w/a-MSPR un- 
der reference conditions for all field sizes since the errors made are 
within the limits of_+0,4%. 
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POPULATION BASED DATA BASES, HOW REPRESENTATIVE IS A RE- 
PORTED EXPERIENCE IN TEH LITERATURE. 
Z. Allibhai% S. EI-Sayed% E. Tsvetkova 1 
1 - UNIVERSITY OF Olq-AWA, dept, Ottawa - Ontario, Canada 

Purpose: Much of medical practice is based on center experiences 
and retrospective evaluations. Randomized controlled trials are only 
available for limited situations and common diseases. In addition to 
known and reported biases, the results of these surveys are also lim- 
ited by the fact that reported experiences are only a small propor- 
tion of the total population. Looking carefully at statistical reports in 
many published studies reveals that usually only a proportion of the 
total are used for outcome analysis, which introduce further biases. 
Objectives: To quantify the actual correlation between total data 
base statistics and the reported experience in a population based 
cohort of patients. 
Materials/Methods: Computerized data capturing was created in 
access inter-relational database.Institutional database was avail- 
able with limited information including demographics, treatment 
and survival statistics. Patients' charts registered in the period from 
1960 to 2005 were reviewed. All the Head and Neck data base list- 
ings were reviewed to ensure that all patients names were captured. 
Data captured included Age at diagnosis, Gender, Presenting Symp- 
toms & Signs, Investigations (findings), Living/disease status at last 
F/U (+ cause of death), Tumour location, size, Histology, Grade, TNM 
classification, Treatment modality such as surgery, chemotherapy, 
radiotherapy, its dose and intent (radical/adj/palliative), Treatment 
Toxicities, Social Habits (tobacco, EtOH) and occupational exposure 
Quality assurance audits were carried out on the charts. Data were 
entered into the computer. A Sass Statistical package was used for 
analysis. 
Results: During the period of 1960 to 2005 a total of 6727 patients 
were registered. 1137 arisen in the Oral Cavity (excluding Lips), 635 
in the Lips, 256 Nasopharynx, 1272 in the Oropharynx, 379 in the 
Hypopharynx, 1890 in the Larynx (Supraglottis - 581, Glottis - 1279, 
Subglottis - 30) 300 in the Salivary Glands, 231 in the Sinuses, 6 in the 
Ear, in 626 site unspecified. Reported incidence of second tumours 
were 6 primary tumors in 1 patient, 5 in 4 patients, 4 in 15 patients, 3 
in 68 patients, 2 in 523 patients(8%) and 1 in 6114 patients (91%). On 
further review of the data only 1600 (24%) patients had adequate 
information to allow reliable outcome analysis. Detailed analysis will 
be presented. 
Discussion: That study in addition to review of the literature high- 
lights the added deficiency in retrospective evaluations which forms 
the bulk of the medical evidence that support our pattern of prac- 
tice. In our study a mere 24 % of the patients had well documented 
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data to support reliable toxicity and outcome analysis 
Conclusions:A well-thought and carefully designed prospective 
data base is a must for developing further reliable scientific evi- 
dence particularly in rare conditions. 
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RADIOTHERAPY SOFTWARE FOR DEPARTMENT MANAGEMENT 
AND ORGANISATION 
M. Coevoet ~ 
I - CLINIQUES UNIVERSITAIRES ST-Luc (UCL), Radiotherapy, Bruxelles, Belgium 

Purpose/Objectif: A radiotherapy department has a complex or- 
ganisation due to multidisciplinary (physicists, doctors, nurses, 
engineers) and sequential process of working. As in a team work, 
we need a very good organisation and management. In the idea of 
"process improvement" we have developed in our center a software 
to upgrade the organisation, to have a better transfer of information 
between the different teams. Finally, it gives a global overview of all 
the tasks we have to do. 
Materials/Methods: We have made a study of what is the job of eve- 
ryone in a radiotherapy department. The result is a checklist of all 
the things to be done. From the consultation to the first treatment 
day of the patient, trough the first simulation, planning, realisation 
of cerrobend blocks .... Each checklist is customised for each differ- 
ent patient planning. It is a modular system depending on the treat- 
ment.Practically, the main page of this software is the list of the dif- 
ferent patients names to be treated in different background colours. 
Each colour belongs to one trade (red for physicists, blue for nurse, 
... ). When the stage is finished the background colour of the patient 
name will change to the next one. Therefore, someone else can deal 
with the continuation of the treatment preparation. 
Results: From a technical part, the "radiotherapy Intranet" is work- 
ing like a website. The database is running on a local web server, 
each computer can access to it via a web browser like Internet Ex- 
plorer, Mozilla Firefox, ... as well under Windows, Linux or Macintosh, 
and, a big advantage for a radiotherapy department, without any 
installation on each client. It is an internal website, confidentiality is 
100% guaranteed. This software can be connected to VlSIR (Record 
& Verify), TomoTherapy or any TPS to get some information from 
their database. Like a "classical" intranet, we have a calendar, phone 
book, mailing list .... We have also our linacs failure database to au- 
tomatically get the downtime statistics. 
Conclusions: This "lntranet" can't work if everyone involved does 
not use it correctly. But now, after one year of use, we can say that 
it became difficult to work without this huge information database. 
Moreover, we are able to get some statistics on the time needed for 
a particular activity, on the improvement of organisation, on the 
time lost in the procedures, number of patients (by date, pathology, 
region .... ), ... We have now a better organisation with no more de- 
lays in the treatment preparation. It is really helpful during all the 
workflow. 
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RENAL TOXICITY IN CHILDREN UNDERGOING TOTAL BODY IRRA- 
DIATION FOR BONE MARROWTRANSPLANT 
N. Esiashvili% M. HasselF, C. Bryant% A. Paulino 3 
I - EMORY UNIVERSITY, Radiation Oncology, Atlanta, USA, 
2 - EMORY UNIVERSITY, Medicine, Atlanta, USA, p3 - BAYLOR COLLEGE OF MEDI- 
CINE, Radiaion Ontology, Houston, USA 

Purpose/Objectif: This institutional retrospective study evaluates 
the frequency of renal dysfunction in children after total body irra- 
diation (TBI). 
Materials/Methods: Between 1995 and 2002, 62 children (median 

age 9, range 1-18) underwent TBI as part of a conditioning regimen 
before allogeneic bone marrow transplant (BMT). Patients received 
between 10 and 14 Gy at 1.75 to 2 Gy per fraction in 6 to 8 fractions. 
Lung shielding was used in all patients to limit lung dose to less 
than 10 Gy; renal shielding was not used. Most patients underwent 
glomerular filtration rate testing prior to TBI. Renal dysfunction was 
evaluated on the basis of serum creatinine levels at acute (0-90 days) 
and chronic (< 90 days) intervals after completion of BMT. 
Results: Acute renal dysfunction was documented in 27 patients (43 
%); 18 of them had concurrent diagnosis of veno-occlusive disease 
(VOD) or Graft-versus-Host Disease (GVHD) and 1S had other poten- 
tial causes (sepsis, anbtibiotic or chemotherapy related). Six patients 
developed chronic renal failure; one died of this complication and 
one required hemodialysis and eventually a kidney transplant. None 
of these patients had other documented potential causes of renal 
failure. There was no significant relationship between TBI doses of 
10-12.5 Gy and 13-14 Gy in terms of development of acute or chron- 
ic renal failure. 
Conc lus ions :  The overall frequency of renal dysfunction in this pedi- 
atric BMT population is alarmingly high: 10% of patients developed 
chronic renal insufficiency, of which two suffered organ failure. As 
these patients did not have other potential causes of renal dys- 
function, this may be attributed to radiotherapy. Further analysis 
of radiation exposure to the kidney during TBI in this population is 
warranted. These data support consideration of partial transmission 
kidney blocks with TBI regimens to minimize renal dose and poten- 
tially reduce renal toxicity. 
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SHIELDING CALCULATIONS FOR HELICALTOMOTHERAPY 
S. Baechler% S. Bulling 1, M. Sans-Merce% R-O. Mirimanoff% F. Bochud% 
R. Moeckli ~ 
1 - UNIVERSITY INSTITUTE FOR RADIATION PHYSICS, DUMSC/CHUV, Lausanne, Swit- 
zerland, 
2 - RADIATION ONCOEGY DEPARTMENT, CHUV, Lausanne, Switzerland 

Purpose/Objectif: Helical tomotherapy presents new radiation pro- 
tection challenges related to the shielding design of the unit, par- 
ticularly due to the increased beam-on-time. A conservative model 
has been developed for the shielding of the Hi-Art II tomotherapy 
system. 
Materials/Methods: The protection thickness is calculated using 
formula: si=z ~ log (WUTRi/H) where i: radiation component index; s: 
required shielding thickness; z: tenth-value layer; W: weekly work- 
load; U: direction factor; T: occupation factor; H: allowable ambient 
dose; R: reduction factor (see table, where A0: reference distance; An: 
distance between place to protect and source; As: distance between 
place to protect and entrance point; DJDr: ratio between leakage 
and reference dose rates; Fn: maximal field surface). For tomothera- 
py, all these formulas have to be reassessed. 
Results: For tomotherapy, a conservative workload of 10 kGy/week 
was used instead of 1 kGy/week. The reference point was set to the 
isocentre at 0.8ST from the source. Shielding calculations were per- 
formed for primary, leakage and scatter radiation. 
Primary: The attenuation factor of the beam stop was estimated to 
be 285. Since the gantry constantly rotates, the reduction factor R 
is corrected by a factor of 10 (see table, where Ap: distance between 
place to protect and isocentre). 
Leakage: As the source is not punctual, a reformulated distance cor- 
rection is necessary for the leakage radiation component. The dose 
rate does not decrease with the square of the distance. Therefore 
a mean radius, Ameao, varying inversely with the square of the dis- 
tance from the isocentre and an experimental normalization factor 
K(t) were introduced to determine the reduction factor R d (see table, 
where t: angle relative to rotation axis). 
Scatter: Since scatter radiation is produced at the isocenter, the in- 
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verse square law of the distance is applicable. The maximum value 
of 2% for scatter radiation fraction (depending on t angle) was 
adopted to establish the reduction factor R s (see table). 
Conclusions: A conservative shielding method for tomotherapy 
units was proposed. An analytical model was developed to deter- 
mine the leakage radiation contribution as a function of the angle 
relative to the rotation axis and the distance from the isocentre. 
Leakage radiation yields the main contribution. However, although 
the contribution from the primary beam is less than the contribu- 
tion from leakage radiation, it must be taken into account for deter- 
mining the shielding thickness. Scattered radiation is negligible. 
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THE USE OF ELECTRONIC COMENSATORS TO OPTIMIZE DOSE DIS- 
TRiBUTIONS IN BREAST AND HEAD AND NECK TREATMENTS: A 
FEASIBILITY STUDY AND FIRST TREATMENTS 
S. Bernard 1, A. Van Esch 2, R. Delforge 1, S. Cucchiaro ~, M. Deviller¢, S. 
Bontempt¢, F. Feuillen ~, E. Salamon ~ 
1 - CLINIQUE ST. ELISABETH, Department of Radiotherapy, Namur, Belgium, 
2 - 7 SIGMA, QA-team in RadiotherapyPhysics, Tildonk, Belgium 

Purpose/Objectif: To replace the use of conventional wedges in 
breast treatments and head and neck (H&N) treatments with elec- 
tronic compensators generated by dynamic multileaf collimator in 
an attempt to improve dose homogeneity. The use of electronic 
compensators also allows single isocentric set-ups for both types of 
treatments. 
Background: Breast and H&N patients in the Radiotherapy Depart- 
ment of Namur were routinely planned - by using a 3D CT-scan with 
conventional (hard and dynamic) wedges in the medio-lateral direc- 
tion combined with - in some cases - in the cranio-caudal direction. 
The development of IMRT has opened the possibility to "redesign" 
the concept of missing tissue compensators to further improve 
the dose inhomogeneity. Varian has recently implemented such 
electronic compensators ("irregular surface compensator") into the 
Eclipse TPS. Standard IMRT requires contoured volumes for the plan- 
ner to run the optimization on. Electronic compensator modules, on 
the contrary, require no other contouring than the body outline 
and automatically generate the surface on which the dose volume 
optimizer aims to deliver a homogenous dose. The optimal fluence 
produced as such is converted into dynamic leaf motion files for de- 
livery. Hence, the former mechanical compensators are mimicked by 
the dynamic multileaf collimator. 
Materials/Methods: For a cohort of breast and H&N patients (<50), 
electronic compensator plans were compared with optimized con- 
ventional wedged plans with regard to: DVH and planning time. If 
the electronic compensator plans were deemed dosimetrically su- 
perior to the conventional wedged plans, obviously the patients 
were treated with the electronic compensators. 
In a second phase, breast and H&N treatments with electronic com- 
pensation were delivered in a single isocentric set-up; this allowed 
a further improvement in dose homogeneity by using junctions of 
half beams and using the electronic compensators in asymmetrical 
beams where hard or dynamic wedges can not be used. 
Results: Especially for large breast and/or asymmetric breasts, the 
electronic compensation in a single isocentric set-up leads to better 
target coverage. Also, energy mixing (6MV and 18MV) was no longer 
necessary for many of the cases. Planning time was also substantially 

reduced. For small breasts with a single wedge in the medio-lateral 
direction, no substantial gain was observed with the electronic com- 
pensation. For the H&N treatments, the use of electronic compensa- 
tion in a single isocentric set-up improved the dose homogeneity in 
the target volume and eliminated the junction problems between 
the lateral fields and the supra-clavicular field. 
Conclusions: The new modules for the irregular surface compensa- 
tors (Eclipse, VMS) allow fast and flexible planning and delivery of a 
missing tissue compensator with the dynamic MLC.This is a natural 
extension of using IMRT tools to improve dosimetry of conventional 
3D plans. 
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UNSUSPECTED ABNORMALITIES ON RADIOTHERAPY TREATMENT 
PLANNING CT SCANS REVEALED AFTER IMPLEMENTING ROUTINE 
DIAGNOSTIC REVIEWING. 
R De Haan~,R. Nout2,E. Coerkamp3,H. Struikmans ~ 
I - MCHAAGLANDEN - WESTEINDE~ Radiotherapy, Den Haag, The Nether- 
lands, 
2 - LEIDEN UNIVERSITY MEDLCAL CENTRE (LUMC), Radiotherapy, Leiden, The 
Netherlands, 
3 - MCHAAGLANDEN - WESTEINDE~ Radiology, Den Haag, The Netherlands 

Purpose/Objectif: To document the frequency of clinically impor- 
tant, unsuspected abnormalities revealed by diagnostic review of 
radiotherapy treatment planning CT scans. 
Mater ia ls /Methods:  Starting February 2006, radiotherapy treatment 
planning CT-scans were routinely reviewed by radiologists and re- 
ports were available after one day. The frequency of unsuspected 
abnormalities was noted retrospectively for the first consecutive 93 
scans. In all patients, diagnostic imaging was performed according 
to national guidelines. Furthermore, we classified these abnormali- 
ties as benign or malignant, and whether these findings had influ- 
enced clinical decision-making. 
Results: On the 93 scans that were reviewed, 18 (19%) unsuspected 
abnormalities were found: 8 (9%) malignant, 8 benign and 2 uncer- 
tain malignant. Of the 8 malignant abnormalities, 5 (5%) altered 
treatment decisions: in 3 cases post operative radiotherapy with 
curative intent had to be replaced by chemotherapy for dissemi- 
nated disease; in 2 cases additional surgery was undertaken and ra- 
diotherapy postponed. Of the 8 benign abnormalities, 4 findings led 
to an additional treatment planning CT to adjust clinical target vol- 
ume. Two abnormalities were uncertain malignant and are currently 
further investigated. Nine of the 18 unsuspected abnormalities were 
found in patients treated for breast cancer, of which 4 findings were 
malignant and altered treatment regimen. 
Conclusions: Routine diagnostic reviewing and reporting of radio- 
therapy treatment planning CT scans by the department of radiol- 
ogy proved to be feasible at our institution. Most important: 19% 
unsuspected abnormalities were found (9% malignant) and in 5% 
treatment decisions were altered based on the additional informa- 
tion provided. Furthermore, in 4% additional imaging to adjust treat- 
ment was performed. We recommend routine diagnostic reviewing 
of radiotherapy treatment planning CT-scans. 
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STATISTICAL METHODS FOR DETERMINATION AND VALIDATION 
OF DOSE-RESPONSE RELATIONS FROM CLINICAL PATIENT DATA- 
SETS 

K. Hatziioannou% K. Komisopoulos 2, M. Misailidou 3, R Plataniotis% L. 
Lind% M. Mavroidis 2 
I - PAPAGEO•GIOU HOSPITAL, Department of Medical Physics, Thessaloniki, 
Greece 
2 - LARISSA UNIVERSI~ HOSPITAL, Deportment of Medical Physics, Larissa, 
Greece 
3 - PAPAGEORGIOU HOSPITAL, Department of Radiotherapy, Thessaloniki, 
Greece 
4 - LARISSA UNIVERSITY HOSPITAL, Department of Radiotherapy, larissa, 
Greece 
5- KAROLINSKA INSTITUTET AND STOCKHOLM UNIVERSITY, Department of Medical 
Radiation Physics, Stockholm, Sweden 

Pu rpose/Objectif 
Radiobiological treatment plan evaluation is achieved by quantify- 
ing the predictive strength of the different radiobiological models 
and the validity of their parameters for tumor control and normal 
tissue complications using a series of statistical methods. In the 
optimization of prostate cancer radiotherapy it is important to es- 
timate the parameters that describe the dose-response relations of 
the tumors and involved organs at risk. 
Materials/Methods 
A popular method for determining the best parameter estimates 
of different radiobiological models is the maximum likelihood fit- 
ting. Furthermore, the statistical methods of the error distribution, 
regression analysis, receiver operating characteristic curve (ROC) 
and Pearson's test are utilized to assess the agreement between the 
pattern of the model predictions with that of the follow-up results. 
The estimated, with these methods, model parameters should be 
validated clinically by predicting the treatment response probabili- 
ties in an individual patient group. Finally, a Markov chain method 
can be initiated to maintain and update the clinical validity of the 
model parameters in relation to the applied clinical methodology. 
In this study, these statistical methods were applied to 80 patients 
who received radiation therapy for clinically localized prostate ad- 
enocarcinoma. 
Results 
Parameter sets of the prostate tumors were estimated for the radio- 
biological models of Relative Seriality, LKB and Parallel. For the or- 
gans at risk, published reference parameters (bladder: Ds0 = 80.0 Gy, 
g = 3.0, s = 0.3, rectum: Ds0 = 75.0 Gy, g = 2.5, s = 0.7, anal sphincter: 
Ds0 = 70.2 Gy, y=1.22, s=0.35) were validated for tehir suitability in 
reproducing the treatment outcome pattern of the patient material 
studied (through the probability of finding a worse fit, area under 
the ROC curve and X2-test). For every tissue and clinical endpoint, 
the biologically effective uniform dose (D) was specified to serve as 
a more p roper dose prescription unit. 
Conclusions 
Dose-response parameters derived by a maximum likelihood fit- 
ting can be used as a reference to evaluate their compatibility with 
a given treatment methodology. The examined dose-response pa- 
rameters can predict the tissue response for the studied treatment 
methodologies with a good accuracy. Finally, the demonstrated 
statistical methodology is recommended for clinical verification of 
dose-response relations before their gradual introduction in the 
clinical practice. 
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TREATMENT PLANS EVALUATION USING ELABORATED PARAME- 
TERS FOR ORGAN AT RISKS IN THE PROSTATE CANCER 

T. Piotrowski% A. Jodda% A. Skrobala 1 , 
1 - GREAT POLAND CANCER CENTER, Department of Medical Physics, Poznan, 
Poland, 

Purpose/Objectif 
Comparison of treatment plans based on DVH or/and TCP, NTCP pa- 
rameters is a useful tool applied to verification of new developed 
techniques. In clinical practice these parameters provided no suf- 
ficient information for selection of the best technique for specified 
patient. The aim of this study was evaluation of the three elaborated 
parameters describing patient's anatomy on the process of tech- 
nique selection in clinical practice. 
Materials/Methods 
Fifty patients with prostate cancer irradiated in supine position with 
knee support were chosen for the analysis. The prescribed dose was 
72Gy. One 3-beam and two 4, 5, 6 beams IMRT and 3DCRT plans 
were made for each patient. The same beam configuration for IMRT 
and 3DCRT were used. Three anatomy-dependent parameters were 
chosen for each patient, respectively: 
11 volume-dependent parameter defined as: VD=V(OAR)/V(PTV) 
where V(OAR) is the volume of organ at risk and V(PTV) is volume 
of PTV; 21 length-dependent parameter: LD = L(OAR)/L(PTV) where 
L(OAR) is a length of organ at risk and L(PTV) - length of PTV in cra- 
nial-caudal orientation; 3/distance-depended parameter (DD) de- 
fined as a distance between geometrical centre of PTV and centre of 
OAR. The plans were compared using TCP and NTCP, conformity in- 
dex and means of organ at risk volumes irradiated to the dose above 
60Gy for bladder and rectum) and to above 50Gy for femoral heads, 
respectively. Comparisons were performed with and without anat- 
omy-dependent parameters. The comparison included anatomy- 
dependent parameters was performed after correlation tests where 
choice of the best parameter for specified OAR was performed. 
Results 
The comparison where anatomy-dependent parameters were not 
take into the consideration showed only trends of dose differences 
between distributions obtained from analyzed plans (p>0.1). For ex- 
ample, range of NTCP in rectum was between 4.1% and 7.2% with 
standard deviation between 1.1% and 3.0%. 
The correlation between anatomy-dependent parameters and 
OAR's revealed that for bladder the best is VD (R=0.874), for rectum 
- LD (R=0.901) and for femoral heads - DD (R=0.843) (p<0.001). 
Using above parameters for the treatment plan comparison, patients 
were divided into groups. Respectively, for NTCP analysis in rectum, 
patients were grouped by LD parameters and for group where LD 
was higher than 1.5, mean value of NTCP enclosed in range from 
3,0% to 5.0% with standard deviation from 0.9% to 1.5%. Smaller 
standard deviation leaded to selection best techniques (in this situ- 
ation: rectum analysis in group of patients with LD=I.5 - 5 fields 
3DCRT - developed by St Luc Brussels and 6 field IMRT - developed 
by MSK New York techniques were the best). 
Conclusions 
Anatomy-dependent parameters effectively facilitated the process 
of selection of the accurate technique for specified patient in clinical 
practice. 
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COMBINATION OF IRRADIATION AND KNOCK DOWN OF SURVIVIN 
VARIANTS IN TWO SOFTTISSUE SARCOMA CELL LINES UNDER HY- 
POXIC CONDITIONS 
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M. Kappler ~, S. Rot ~, G. Greither ~, F. Bartel 2, J. Dunst 3, G. H~insgen ~, H. 
Taubert 2, M. 13ache ~ 
I - University of Halle-Wittenberg, Department of Radiotherapy, 
Halle(S), Germany 
2 - University of Halle-Wittenberg, Institute of Pathology, Halle(S), Ger- 
many 
3 - University of L6beck, Department of Radiotherapy, L~beck, Ger- 
many 

Purpose/Objectif: Survivin is an essential protein for regular mito- 
sis. The inhibitor of apoptosis survivin is overexpressed in several tu- 
mors and is a prognostic marker for soft-tissue sarcoma. The down- 
regulation of survivin full length and survivin variant delta 3 and 2B 
expression via variant specific siRNA could be a suitable target for 
gene therapy approaches. 
Materials/Methods: To test the impact of survivin expression for the 
hypoxic radiosensitivity we treated two soft tissue sarcoma cell lines 
(A 204, US 8-93) with different pS3-gene status under hypoxic condi- 
tions. After siRNA application and a dose of 2-14 Gy we analyzed the 
clonogenic cell survival and applied quantitative real time PCR and 
western blot technique to detect the RNA and the protein expres- 
sion levels after combined treatment. 
Results: In both cell lines A204 (wt-p53) and 8-93 (mt-p53) hypox- 
ia lead to an increase of radioresistence by the factor 2 to 4 (2 Gy 
until 6 Gy). The siRNA construct targeting full length survivin and 
2B survivin caused a decrease of full length survivin mRNA and 2B 
mRNA as well as an decrease of survivin protein after hypoxia. The 
clonogenic cell survival was decreased up to 70 % in both cell lines. 
Only in the cell line A204 the survivin knock down caused a radio- 
sensitisation with an enhancement factor of 1.9 (2 Gy) and 3.3 (4 Gy), 
respectively. At variant specific siRNA targeting the variants delta 3 
and 213 induced a decrease of mRNA expression of the specific target 
mRNA. Both constructs reduced the clonogenic cell survival up to 
25 %. The delta 3 specific construct lead to a higher radiosensitiv- 
ity with an enhancement factor of 2.6 at a dose of 4 Gy, whereas at 
using the 213 construct the radiosensitivity was not changed under 
hypoxic conditions. 
Conclusions: Altogether, we could show that the knock down of full 
length survivin lead to a radiosensitization in the wild type p53 cell 
line A204 under hypoxic conditions. The reduction of the other sur- 
vivin variants delta 3 and 213 caused not a massive reduction of cell 
survival or a radiosensitization. 
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HYPERMETHYLATION OF GENES INVOLVED IN CELLULAR RESPON- 
SE AFTER RADIOTHERAPY: INFLUENCE ON RADIOSENSITIVITY OF 
HNSCC CELL LINES 
H. De Schutter ~, C. Sleeckx ~, W. Van Criekinge 2, M. Van Engeland 3, S. 
Nuyts I 
I - UNIVERSITY HOSPITALS GASTHUISBERG, Lab of Experimental Radiotherapy, 
Leuven, Belgium, 
2 - ONCOMETHYLOME SCIENCES SA, Leuven, Belgium, 
3 - RESEARCH INSTITUTE GROW, Deportment of Pathology, Maastricht, The 
Netherlands 

Purpose/Objectif: Although the research of epigenetic phenomena 
such as promoter hypermethylation is a booming field in HNSCC 
among other tumor types, an influence on radiosensitivity has not 
been investigated yet. The present study aimed to explore the ef- 
fects of hypermethyiation of genes involved in cellular response af- 
ter radiotherapy on the radiosensitivity of HNSCC cell lines. 
Materials/Methods: Sensitivity of HNSCC cell lines to radiotherapy 
+/- demethylating agents +/- HDAC inhibitors was determined by 
sulforhodamine B and colony assays. Hypermethylation of genes in- 
volved in cellular response after radiotherapy was assessed by meth- 
ylation-specific PCR (MSP) in these cell lines.This was performed for 

genes known to be possibly hypermethylated as well as for newly in 
silico selected candidate genes. 
Resu l ts :  The cell survival experiments revealed a possible radiosen- 
sitising effect of the HDAC inhibitor Trichostatin A for SCC-61. 
So far, only SCC-61 showed a consistent methylation of p16 ~NK4~ by 
MSRThis hypermethylation has to be confirmed at the RNA and pro- 
tein level and by demethylating experiments. 
Conclusions: Trichostatin A may radiosensitise SCC-61, in which 
p16 ~K4a seems methylated as detected by MSP. After confirmation 
of this methylation, knock-out and knock-in experiments will have 
to evaluate the effect of p16 ~NK4a methylation on radiosensitivity of 
SCC-61. 
In addition, the methylation status for the selected cellular response 
genes, as well as the radiosensitising capacity of several demethyl- 
ating agents and HDAC inhibitors will be assessed in other HNSCC 
cell lines. 
These results will be presented at the time of the meeting. 
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LYMPHOCYTE RADIATION-INDUCED APOPTOSIS AS A PREDICTOR 
FACTOR OF POST-IRRADIATION TOXICITY IN IRRADIATED PROS- 
TATE CANCER PATIENTS. 
P. Foro Arnalot ~, C. Campas 2, M. Algara 3, J. Caries 2, X. Sanz 1, N. Rod- 
riguezl,J. Lozano~,A. Reig ~, M. Lacruz4,J. Quera4,E. Fernandez-Velilla ~, 
J. Dengra ~, R. Jimenez ~, x. Fabregat 2, B. Bellosillo s 
1 - HOSPITAL DE LA ESPERANA§A. IMAS, Radiation Oncology, Barcelona, 
Spain, 
2 - HOSPITAL DEL MAR. IMAS, Medical Oncology, Barcelona, Spain, 
3 - HOSPITAL DE LA ESPERANC~A. IMAS, Radiation Oncology. Universitat Pom- 
peu Fabra, Barcelona, Spain, 
4 - HOSPITAL DE LA ESPERANC~A. IMAS, Universitat Pompeu Fabra, Barcelona, 
Spain, 
5 - HOSPITAL DEL MAP. IMAS, Pathology. Universitat Pompeu Fabra, Bar- 
celona, Spain, 

Purpose/Objectif: Prediction of individual radiation sensitivity can 
be helpful to select which patients could receive higher doses of ra- 
diotherapy at acceptable risk and which patients should not receive 
doses over the standards. It can be particularly useful in those pros- 
tate cancer patients whose treatment objective is dose scalation. 
The aim of this work is to study CD4, CD8 and CD19 lymphocyte ap- 
optosis in prostate cancer patients submitted to curative irradiation 
as prediction factors of post-irradiation toxicity, and their statistical 
significance. 
Materials/Methods: Two blood samples were obtained from each 
patient. One of the tubes was irradiated with 6MV X-Rays at a single 
dose of 8 Gy. After irradiation, mononuclear cells from each blood 
sample were isolated and cultured in appropriate medium (RPMI, 
10% FBS, 2 mM glutamine) for 48 hours. Apoptosis was measured 
by surface annexin V staining as previously described (Camp~s et 
al. Blood 2003). To analyze apoptosis in B lymphocytes, S x 10 s cells 
were collected from the culture, washed in PBS, and incubated in 50 
mL annexin-binding buffer with and phycoerythrin (PE)-conjugated 
anti-CD19 for 10 minutes in the dark. Cells were then diluted with 
annexin-binding buffer to a volume of 1 S0 mL and incubated with 1 
mL annexin V-FITC for 15 minutes in the dark. To analyze apoptosis 
in TCD4+ and TCD8+ lymphocytes cells were incubated with both 
CyPE-conjugated anti CD3 plus PE-conjugated anti-CD4 or PE-con- 
jugated anti-CD8, respectively. Data were analyzed using Cell Quest 
software (Becton Dickinson, Mountain View, CA}. Acute toxicity was 
evaluated in all patients using the RTOG scale. 
Results: Between March 2005 and April 2006 126 consenting pa- 
tients with prostate cancer treated by curative radiation therapy 
were included in this study. We statistically analyzed lymphocyte 
toxicity and acute radiotherapy-induced toxicity data from 50 pa- 
tients. Median age was 70 +- 4.89 years.The median dose was 72+- 
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3.38Gy. The toxicity GI were: 12% grade I, 48% grade II, 20% grade III, 
20% no toxicity, and GU were 20% Grade I, 46% grade II, 12% grade 
III and 22% no toxicity. Following 8 Gy irradiation, median CD4, CD8 
and CD19 apoptosis were 28,6% (range 3 to 49), 55,2% (range 15 
to 79) and 72,7% (range 28 to 95). The relationship between acute 
toxicity and CD4, CD8 or CD19 apoptosis is shown in table I. 
Conclusions: Our results were similar to the bibliography. No statis- 
tically significant correlation was found between early toxicity and 
radiation-induced apoptosis in CD4-CD8 -or CD19-lymphocytes. 
Further investigation is required to analyze the correlation between 
chronic toxicity and sensitivity of lymphocytes to radiation 

Gastrointestinal Genit ogrlll ary 
AcUtetoxlelty Noto×iclty Gradel Gradelf Noto×icity Gradel Gradell Gr~delll 
~ %  28 27 30 21 29.3% 33.2 26.5. 
~ o  5S 56 49.3 
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MOLECULAR MARKERS IN CERVICAL CANCER PATIENTS TREATED 
WITH RADIOTHERAPY 
R. Verges Capdevila% S. Benavente% N. Casanova/, E. Hermosilla% A. 
Garcia 3, M. Ramos% A. GiI-Moreno 4, J. Giralt 1 
1 - UNIVERSITY HOSPITAL MALL D'HEBRON, Department of Radiation Ontology, 
Barcelona, Spain 
2 - UNWERSITY HOSPITAL MALL D'HEBRON, Department of Medical Statistics, 
Barcelona, Spain 
3 - UNIVERSITY HOSPITAL MALL D'HEBRON, Department of Pathology, Barce- 
lona, Spain 
4 - UNIVERSITY HOSPITAL MALL D'HEBRON, Department of Gynaecology, Bar- 
celona, Spain 

Purpose/Object i f :  To evaluate a panel of molecular markers associ- 
ated with different aspects of tumor biology in patients (pts) treated 
with radiation for cervical cancer. 
Mater ia ls /Methods:  Upon revision of medical records, 82 women 
who received radiotherapy at our institution between 1996 and 
2004 as treatment for cervical cancer (predominantly FIGO stages 
IB2-111) were identified. 56 pts received concomitant chemotherapy. 
RACK1, p-Akt and MAPK were evaluated by immunohistochemistry 
in pre-treatment diagnostic cervical biopsies. The extent and inten- 
sity of staining were measured and an immunohistochemical score 
determined. Time to progression (TTP) was calculated from the date 
of diagnosis until the date of the first failure/progression. Survival 
curves of TTP as a function of pathologic characteristics, histologic 
type and IHC were compared by the log-rank method. 
Results: 78 pts were analyzed: median follow-up was 19 months 
(3.2-97.1 months) and median age 62 years (31-89 years). Histology 
was squamous cell (SCC), adenocarcinoma (ADK) and other in 54, 
22 and 2 pts, respectively. 57 pts achieved complete response. A 
low RACK1 IHC score was significantly associated with shorter TTP 
in the overall group (p=0.019). Following stratification by distant 
metastases and local recurrences as the first site of failure/progres- 
sion, significance only remained forTTP(metastatic) in ADK (p=0.04). 
Local control was not affected by RACK1 expression. There was a 
significant correlation with higher p-Akt IHC score (p=0.024) for 
TTP(Iocal) in the overall group. However, it was lost after segregat- 
ing for histological subtype, presumably due to sample size. A weak 
MAPK IHC score was significantly associated with shorterl-rP in the 
overall group. 
Conclusions: The evaluation of a panel of biomarkers may strongly 
predict cancer pts outcome and overcome the limited ability of in- 
dividual marker evaluation. Our preliminary data suggest that low 
RACK1 expression is significantly associated with distant failure in 
ADK-type cervical cancer treated with radiation therapy. However, 
p-Akt expression is statistically associated with local control in cer- 
vical cancer. Updated information including additional potential bi- 
omarkers will be presented at the meeting. Prognostic subgroups 
may be treated accordingly in risk-adapted protocols. 
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PROGNOSTIC SIGNIFICANCE OF IMMUNOHISTOCHEMICAL EX- 
PRESSION OF CYCLIN B1 IN ORAL CAVITY CARCINOMA TREATED 
WITH SURGERY AND POSTOPERATIVE RADIOTHERAPY 
E. Smid~,T. Stoter 1, E. Bloemena% M. Lafleur% R. Leemans% I. van der 
Waal% J. SlotmaM, A. Langendijk s 
1 - V U  UNIVERSITY MEDICAL CENTEI~ Radiation Oncology, Amsterdam, The 
Netherlands, 
2 - V U  UNIVERSITY MEDICAL CENTER, Pathology, Amsterdam, The Nether- 
lands, 
3 - VU UNWERSITY MEDICAL CENTER, Otoloaryngology/Head and Neck Sur- 
gery, Amsterdam, The Netherlands, 
4 - VU UNIVERSITY MEDICAL CENTER, Oral and Maxillofacial Surgery/Oral Pa- 
thology, Amsterdam, The Netherlands, 
5 - UNIVERSITY MEDICAL CENTER GRONINGEN, Radiation Ontology, Groningen, 
The Netherlands 

Purpose/Object i f :  To assess the prognostic value of immunohisto- 
chemical cyclin B1 expression (CB-1) in 163 oral cavity carcinomas 
treated with radical surgery and postoperative radiotherapy. 
Mater ia ls /Methods:  Representative slides of surgical specimens 
were stained with a monoclonal antibody directed against CB-1. 
Slides were independently scored by two investigators, blinded for 
clinical outcome. In the univariate analysis with regard to Iocore- 
gional control (LRC), distant metastases free interval (DMFI), disease- 
free survival (DFS) and overall survival (OS), curves were estimated 
using the Kaplan-Meier method. For the multivariate analysis, Cox- 
regression was used. 
Results: Overexpression of CB-1 was present in 68 patients (42%). No 
significant associations were found between CB-1 expression and 
other pre-treatment variables, except for perineural invasion (48% 
in case of no vs. 27% in case of yes (p=0.01)).The 5-years LRC in the 
CB-1 positive cases was 82% versus 70% in the CB-1 negative cases 
(p=0.20).The 5-years DFS in the CB-1 positive cases was 48% versus 
55% in the CB-1 negative cases (p=0.64). No difference between the 
CB-1 negative and positive cases was noted with regard to overall 
survival which was 51% and 57%, respectively. In the multivariate 
analysis, no significant associations were found between the expres- 
sion of CB-1 and any of the endpoints. 
Conclusions: Immunohistochemical cyclin B1 expression does not 
predict outcome in oral cavity carcinomas treated with radical sur- 
gery and postoperative radiotherapy. 
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AN INDEPENDENT VERIFICATION OF MONITOR UNIT CALCULA- 
TION FOR STEREOTACTIC RADIOSURGERY PLANNING USING DY- 
NAMIC CONFORMAL ARC TECHNIQUE 
J. Casals Farran% J.F. Calvo-Ortega 1, A. Eraso-Urien% A. Ma~,_+es% L. 
Garrido 2 
1 - GRUPO HOSPITALARIO QUIRA3N, Radiation Oncology, Barcelona, Spain, 
2 - UNIVERSITY OF BARCELONA, Radiation Oncology, Barcelona, Spain 

Purpose/Objectif: A spreadsheet based method is implemented 
in our department to perform an independent monitor unit (MU) 
calculation verification for the Quality Assurance of stereotactic 
radiosurgery (SRS) planning using Dynamic Conformal Arc (DCA) 
technique. 
Mater ia ls /Methods:  A Varian Clinac 2100CD linac (Varian Inc, Palo 
Alto, CA) with an add-on micro- multileaf collimator (m3, BrainLAB 
AG, Heimstetten, Germany) was the system used to deliver SRS 
treatments (6MV), previously calculated them by the treatment 
planning system (TPS) BrainScan 5.3 (BrainLAB AG). DCA was the 
irradiation technique used consisting of a dynamic field shaping 
rotation therapy. Isocenter of the calculated plan was the reference 
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point selected to perform the verification of MU given by BrainScan. 
An independent MU calculation program (MUVerif) was designed 
using Excel software (Microsoft, Redmond, WA) requiring a number 
of input data taken from the plan in order to recalculate the dose 
predicted by the TPS: relative weigth, averaged equivalent depth of 
isocenter and the effective equivalent square of each arc involved 
in the plan. In addition, values of percent-depth dose distributions, 
scatter factors and absolute calibration extracted from the commis- 
sioning data of the SRS system were needed for the calculation.A 
verification of MUVerif was performed for the case of a cylindrical 
phantom with an embeded ion chamber by comparing the meas- 
ured dose to isocenter (Iocalizated at the center of the detector air 
cavity) with the corresponding calculated dose with MUVerif when 
it's treated with the arrangement ofa DCA plan calculated by Brain- 
Scan and delivering the MUs given by MUVerif program. 
Results: The independent MU calculation verification was per- 
formed for 121 DCAs corresponding to 29 SRS treatment plans de- 
signed with BrainScan 5.3 TPS, The percent differences between the 
MU calculated by the TPS and the MU computed by the spreadsheet 
program were calculated for each one of the DCA involved in a same 
treatment plan. Over all the plans, the mean percent MU difference 
per arc was -0.6% with a SD of 1.1% (range -6.4-1.6%).The phantom 
based verification of MUVerif program was better than 1%. 
Conclusions: From the mean difference and standard deviation 
found between the MU calculated by the spreadsheet program and 
the MU computed by the TPS for a considerable number of checks 
(121), a confidence limit of 3.0% can be establish in our routine prac- 
tice in order to verify the MU calculation given by BrainScan for DCA 
treatments. 
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MONITOR UNIT CALCULATION USING THE MONTE CARLO-BASED 
ONCENTRA MASTERPLAN PLANNING SYSTEM 
J. Quera Jordana ~, E. Fernandez-Velilla ~, J. Lozano ~, R Vinals ~, M. AI- 
gara ~, R Foro 1, A. Reig ~, N. Rodriguez ~, X. Sanz *, M. Lacruz ~ 
1 - IMAS - HOSPITAL DE LA ESPERANCA, Institut Oncologia Radioterapica, 
Barcelona, Spain 

Purpose/Objectif: One of the most important features of planning 
systems is the monitor units calculation. So far, these calculations 
were not precise enough for electrons, but with the introduction of 
Montecarlo algorithms an important improvement is expected.The 
aim of this work is to check the accuracy of Oncentra Masterplan to 
calculate monitor units of clinical electron fields. 
Materials/Methods: 6, 9, 12, 15, 18 and 21 MeV electron beams of a 
Siemens Primus linear accelerator were studied. Oncentra Masterp- 
lan v 1.4.1.2 sp3 was used for calculations.This planning system uses 
a Coupled Multi-Source electron beam model for the space phase 
and a VMC++ algorithm for dose calculation. 
Accuracy of calculations for different combinations of slices sepa- 
rations (2, 5 and 10mm) and number of histories per cm 2 (10000, 
20000, 30000, 50000, 100000 and 200000) were studied. Calculation 
matrix was 2x2xsiice thickness mm 3 . The calculation time was also 
stated. 
Results: Results for more than 20000 histories did not show clear 
dependence with slice thickness and energy, but the lowest differ- 
ences were found at I00000 histories. With this number of histories 
and in the whole range of slice thickness, the lowest error found in 
calculations was at 6MeV (0.2%), and the highest at 12MeV (1.1 %). 
10000 and 20000 histories did not show clear dependencies with 
slice thickness or energy, but their range of deviation was the high- 
est between different values of slice separation (up to 2.5%). 
The range of absolute deviations in monitor units calculations was a 
0.15% for a number of histories of at least 30000. 
The calculation time increased with energy and linearly with the 

number of histories, but did not show significant changes with the 
slice thickness. 
Conclusions: A combination of a low number of histories (less or 
equal to 30000) and slice thickness of 2mm seem not to be good 
for accurate calculations of monitor units. For high energies, where 
calculation time is increased, a low number of histories can be used, 
but at least 30000 are needed. A balance of number of histories and 
calculation time must be considered in clinical situations. For clinical 
dosimetry, slice separations of 2mm are not needed, and the lowest 
differences were obtained with 5 and 10 mm. 
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SATURATION EFFECTS IN ION CHAMBER DOSIMETRY FOR TOMO- 
THERAPY 
S.Vynckierl,S. Duane2,T. Russell2,M.Tomsej~,H. Palmans 2 
I - CLINIQUES UNIV. ST-LuG Radiotherapy department, Brussels, Belgium, 
2 - NATIONAL PHYSICAL LABORATORY, NPL, Teddington, UK 

Purpose/Objectif: Commissioning and QA checks of a TomoTherapy 
HiArt machine include dosimetry based on measurements with an 
Exradin A1SL ion chamber. Tomotherapy recommends a polarising 
potential to be applied to this chamber of -300 V with a correspond- 
ing correction factor to account for the effects of ion recombination 
of 1.01. Our goal is to investigate the ion recombination effects for 3 
ion chambers: the exradion A1SL, the NE2571 and the NE2611, the 
two last ones being reference ion chambers in Europe. 
Materials/Methods: Ion recombination measurements for these 3 
ion chambers have been performed in a static Tomotherapy beam, 
in a continuous 60-Co gamma beam, and in the pulsed beam from 
the NPL linear accelerator. 
Results: We find good agreement between the measured saturation 
and a theoretical model only if the effects of charge multiplication 
are taken into account as well as initial and general recombination. 
Charge multiplication becomes apparent in the A1 SL measurements 
when the polarising potential increases beyond -1 O0 V. Charge mul- 
tiplication is negligible for the NE2571 and NE2611 chambers when 
used at their recommended polarising potentials, respectively -250 
V and -200 V, however becomes apparent when the NE2571 is used 
at a polarising potential of -300 V. We note that this and other Farm- 
er-type chambers are sometimes used at a polarising potential of 
-400 V, and would expect charge multiplication effects to be signifi- 
cant in that case. 
Conclusions: Charge multiplication is essentially independent of 
dose rate, and is liable to confuse the interpretation of measure- 
ments made using the two-voltage technique. This risk is increased 
when measurements are made using an electrometer that cannot 
provide more than two distinct polarising voltages. From our experi- 
mental and theoretical investigation we conclude that the satura- 
tion correction factor for measurements made in a Tomotherapy 
beam should be not more than 1.003, 1012 and 1.015 for the A1SL, 
NE2571 and NE2611 chambers with polarising voltages of -300 V, 
-250 V and -200 V respectively. 

Posters Monte Carlo Methods in Treatment Planning 
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EFFECT OF THE GEOMETRY ON THE DOSIMETRIC PARAMETERS OF 
THE 12Sl BRACHYTHERAPY 6711 SEED 
A. Chaves ~ , M.C. Lopes ~, L. Peralta 2 
1 - INSTITUTO PORTUGUES DE ONCOLOGIA DE COIMBRA, Dep. Medical Physics, 
Coimbra, Portugal, 2 - LABORATA3RIO DE INSTRUMENTAA§A£O E FAsIcA EXPERI- 
MENTAL DE PARTACULAS, Lisboa, Portugal 

Purpose/Objectif: In the past few years, Monte Carlo (MC) simula- 
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tions have appeared as a powerful tool to assess the details of dose 
deposition processes both in external radiotherapy and in brachy- 
therapy. However, the accuracy of results obtained by this method 
highly depends on the accuracy of the geometrical parameters used 
in the simulations. This is particularly significant when seeds, used 
in brachytherapy prostate permanent implants, are simulated. It is 
known that different seeds from the same model may have geo- 
metrical parameters slightly different due to the fabrication process. 
This can explained why various MC and experimental studies reveal 
quite large differences regarding the dosimetric parameters as ob- 
served in one of the most studied type of seed: the ~2sl model 6711 
from Amersham. 
Materials/Methods: The MC code Penelope 2005 was used in the 
simulations. In order to observe the effects of the seed geometry on 
the dosimetric parameters, some of the 6711 geometrical param- 
eters were modified such as the length and radius of the silver rod 
and the titanium capsule, resulting then in various 6711 sub-models 
to simulate. In all sub-models the source distribution is the same 
(TG43 update spectrum). Radial and anisotropy dose functions were 
calculated using a simulated water phantom. Finally, dose rate cal- 
culations were performed using simulated spectra determined in 
vacuum at 1 m from the seed center. 
Results: Simulations showed that the dose rate constant does not 
vary significantly when varying the geometrical parameters (less 
than 1%).The most significant differences were found in the anisot- 
ropy dose function results, in particular for small polar angles where 
differences can reach up to 15% at lcm. 
C o n c l u s i o n s :  This study has shown that even small variations in the 
geometrical parameters of the 6711 seed model can have a great 
influence in the anisotropy dose functions at small polar angles. 
Combined with the fact that most of the actual treatment planning 
systems used in seed prostate implants do not take into account the 
3D seed orientation, the delivered dose distribution in the patient 
can be substantially different from the planned one. More investiga- 
tion is necessary to solve this type of issue. 
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IMPLEMENTATION AND VALIDATION OF AN ADD-ON MLC FOR 
MONTE CARLO DOSE CALCULATIONS IN CONFORMAL STEREO- 
TACTIC RADIOSURGERY 
F. Crop ~, N. Reynaert2, W. De Gersem3,G. Pittomvils 3, M. Coghe3,W. De 
Neve 3, L. Vakaet 3, H. Thierens 2 
1 - GHENT UNIVERSITY / GHENT UNIVERSITY HOSPITAL, Medical Physics~Radio- 
therapy, Ghent, Belgium, 
2 - GHENT UNIVERSITY, Medical Physics, Ghent, Belgium, 
3 - GHENT UNIVERSITY HOSPITAL, Radiotherapy, Ghent, Belgium 

P u r p o s e / O b j e c t i f :  The objective of this study was the implemen- 
tation and validation of an add-on MLC, with 40 leaves of 2.5 mm 
width in the isocentre, for an Elekta SL25 accelerator into the monte 
carlo BEAM code and MCDE Monte Carlo dose engine for 6MV qual- 
ity photon beams. For the stereotactic radiosurgery of intracranial 
tumors, a spatial accuracy of 2ram and dose delivery of 2% is re- 
quired. This can not be realised by a standard MLC with leaf width 
of about lcm (isocentre). Therefore an add-on mini MLC with a leaf 
width of about 2.5 mm (isocentre) is recommended, following the 
considerations and results in the literature [1,2]. 
Materials/Methods: The monte carlo calculations were made in 
the EGSnrc BEAMnrc/dosxyznrc and MCDE code [3]. The accelerator 
head is modelled in BEAMnrc and the dose deposition in the phan- 
tom is handled in dosxyznrc. MCDE is an in-house developed cal- 
culation engine which combines the BEAMnrc and dosxyznrc code 
for the beam delivery calculation of clinical patient treatment plans. 
The add-on MLC component, which has a design without tongue 
and groove, is based on the MLCE component module. Starting 
from the technical data, several approximations concerning leaf 

geometry were made in the simulated geometry to obtain optimal 
correspondence with the measured results. The calculations in the 
clinical treatment planning system Pinnacle 7.4f are based on a col- 
lapsed cone convolution algorithm. The profiles were measured 
with a diamond detector, as larger cylindrical chambers do not 
have adequate spatial resolution for the smallest fields. Depth dose 
curves were measured with a cylindrical chamber. 
Results: An integrated transmission of 1.13% was measured and 
reproduced in the calculations. Several half beams and irregular 
shaped fields have been measured and reproduced within 2% and 
2ram. The measured square field output factors of the fields ranging 
from 10xl 2cm to 0.5x0.Scm are also reproduced in the calculations 
within 2%. The device was implemented in the MCDE dose compu- 
tation code for quality assurance of the clinical planning system, for 
which the results will be presented. 
C o n c l u s i o n s  

An add-on MLC for conformal stereotactic radiosurgery was imple- 
mented and validated in the MCDE Monte Carlo dose engine code. 
This has been done for quality assurance of the clinical treatment 
planning system, and quantification of the dosimetrical advantages 
of the add-on MLC.[1] Bortfeld et al (2000) Med. Phys. 27, 11, 2494- 
2502[2] Ramaseshan (2003) Phys. Med. Biol. 48, 14, N199-N20513] 
Reynaert et al (2004) Phys. Med. Biol. 49, 14, N235-N241 
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MONTE CARLO SIMULATION OF THE TOMOTHERAPY TREATMENT 
UNIT IN THE STATIC MODE USING MC_HAMMER, A MONTE CARLO 
TOOL DEDICATED TO TOMOTHERAPY 
E. Sterpin 1 , M. Tomsej ~, G. Oliveira 2, B. Cravens 2, S. Vynckier 1 
I - UNIVERSITY HOSPITAL SAINT LUC~ Radiotherapy, Brussels, Belgium, 
2- TOMOTHERAPY INC., Madison, USA 

Purpose/Objectif: Tomotherapy treatment unit is designed to de- 
liver highly modulated IMRT treatments. Because of the complexity 
of the treatment, inaccuracies may occur for convolution/superposi- 
tion based algorithms, specially in inhomogeneities. Monte Carlo 
(MC) calculations' validity, instead, is not limited by the complexity 
of the treatment and it is therefore a tool of choice to calculate ac- 
curately dose distribution provided by IMRT treatments, specially 
in a highly heterogeneous media (head and neck tumors ... .  ). Heli- 
cal Tomotherapy is a relatively new technique for delivering IMRT. 
Tomotherapy "HI-ART" has several engineering aspects which are 
different from conventional C-arm linear accelerators. The 6 MV 
photon beam rotates around the patient on a gantry similar to a CT 
scanner gantry. A binary multi-leaf collimator is capable of deliver- 
ing the most complex treatment plans. This concept of Tomothera- 
py provides new challenges in MC simulations, since simultaneous 
movement of the gantry, the couch and the multi-leaf collimator 
(MLC) must be simulated accurately. However, before accounting 
for gantry and couch movement, high accuracy must be achieved 
while simulating the static mode (gantry and MLC are not moving 
during irradiation). 
Materials/Methods: MC_HAMMER is a graphical user interface al- 
lowing MC simulation for various configurations of the Tomother- 
apy treatment unit. MC_HAMMER code has the possibility to simu- 
late beam generation, all the jaw openings and any configuration of 
the multi leaf collimator (MLC). It is based on the PENELOPE code, 
which can simulate any geometry configuration, provided that the 
different elements of the geometry are delimited by quadric sur- 
faces. Since we have very precise knowledge of the geometry of the 
different elements and materials involved in the beam generation, 
negligible approximations are made in our MC geometry input file. 
The only parameters that can be tuned on are therefore electron 
source spot size and electron energy. Electron energy is determined 
matching calculated and measured depth dose for the wider field 
size whereas electron spot size is determined in first approximation 
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by matching measured and calculated profiles. The simulation is 
divided into three parts. Firstly, we run a simulation through the 
target and the jaws for three different field sizes (1,2.5 and 5 cm field 
width, 40 cm length), providing one phase space file. Secondly, the 
particles of this phase space are transported through the MLC, giv- 
ing another phase space below the MLC, which may be used then to 
calculate dose distributions into water phantoms (and, in the future, 
CT scans). 
Results: The first results show good correspondence between MC 
results and measurements. Nominal energy has been found to be 
equal to 4.8 MeV. We determined also precisely the opening of the 
jaws with respect to the MLC model in order to give good results 
whatever the positions of the leaves are. As soon as the static mode 
is commissioned, gantry's rotation and couch's movement will be 
simulated by changing the origin of the phase space files, each one 
being calculated for a specific configuration of the MLC. 
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SHOULD MONTE CARLO BECOME THE STANDARD POST-IMPLANT 
DOSE CALCULATION METHOD? 
L. Beaulieu 1 , J-F. Carrier 2, B. Renier ~, F. Verhaegen 3 
1 - HOTEL DIEU DE QUEBEC, Radiation Oncology, Qudbec, Canada 
2 -CHU DE MONTREAL, Radio-oncologie, Montreal, Canada 
3 - MCGILL UNIVERSITY HEALTH CENTRE, Medical Physics Unit, Montreal, Can- 
ada 

Purpose/Objectif 
Available algorithms assume that the target volume and surround- 
ing tissues consist of water, including the sources. This has profound 
consequences for the energy ~2Sl implants, as the interaction proc- 
ess is dominated by photoelectric effects. In this study, it is shown 
that clinical post-implant dosimetry using water-based AAPM TG43 
leads to significant discrepancy compared to the Monte Carlo (MC) 
method. 
Materials/Methods 
This study looks at 21 patients with dose assessments based on CT 
exams conducted one month post-implant. Prostate, urethra, rec- 
tum and bladder were contoured by the treating physicians and 
the seed positions reconstructed. A commercial package, SPOT-PRO 
(Nucletron), was used for routine clinical dose calculation based on 
TG43. All CT images and structures (contours and seed positions) 
were exported from SPOT-PRO using DICOM-RT.The DICOM-RT files 
were input in a MC toolkit. The DVHs were evaluated for: 1- MC cal- 
culation in water, taking into account inter-seed attenuation only 
and 2- complete MC calculation, taking into account tissue den- 
sity/composition from the CT scan and inter-seed attenuation. In 
the latter MC dose calculation, over 180 different materials (prostate 
tissue, muscle, ...) are utilized for each patient. MC DVHs and dose 
parameters for each organ were compared to clinical TG43 reported 
dosimetry. 
Results 
The inter-seed attenuation leads to statistically significant decreases 
of all dose parameters to the prostate and urethra. For CTV D90 this 
corresponds to an average attenuation of 4.6% (max 8.6%). Urethra 
Vl00 and V150 decrease by 3.4% and 4.7% respectively. When a 
complete MC dose calculation is considered, the decrease in D90 is 
even more pronounced and averages 13.8+_0.9 Gy with a wide range 
of differences compared to TG43 going from 5.8 Gy to 20.7 Gy. In 
terms of relative differences, this corresponds to a mean change of 
8.1%. For the urethra, V150 is reduced by 23% on average relative to 
SPOT-PRO, ranging from an increase of 5.7% to a decrease of 43%. 
These changes are significant based on paired Student t-tests. For 
the rectum and bladder, clinical parameters linked to toxicity, such 
as the absolute volume receiving large doses, are investigated. The 
changes in bladder (rectum) V100 are usually below 1 cm 3, but cor- 

respond to variations in volume going from an increase of 414% 
(174%) to a decrease of 98.9% (35%). 
Conclusions:The differences between clinical TG43 and MC are 
significant. Almost half of the change in target D90 is due to inter- 
seed attenuation, the remaining difference is due to effective tissue 
density and composition. There are large variations between TG43 
and MC pointing to variations in density of the organs from patient- 
to-patient. Moreover, small volumes of high doses to organs at risk 
are also strongly affected. These results point to potential deficien- 
cies in the current clinical dose-outcome correlation studies. In this 
context, MC calculation should become the standard method for 
reporting clinical post-implant dose parameters. 
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STUDY OF RS0, R85 AND PROFILES OF ELECTRON BEAMS CAL- 
CULATED BY A COMMERCIAL MONTE CARLO-BASED PLANNING 
SYSTEM 
M. Lacruz Bassols ~, J. Quera ~, N. Rodriguez ~, X. Sanz ~, J. Lozano 1, P. 
Vinals 1, M. Algara 2, R Foro 1, A. Reig ~, E. Fernandez-Velilla ~ 
I - IMAS - HOSPITAL DE LA E S P E R A N C A ,  Institut Oncologia Radioterapica, 
Barcelona, Spain 
2 - IMAS, Institut Oncologia Radioterapica, Barcelona, Spain 

Purpose/Objectif: 
Energy parameters are critical when electron beams are used in ra- 
diotherapy. From IAEA TRS-398, the energy of the beam is described 
by R 5°. Furthermore, from ICRU Report 71, R 8s is used to decide which 
energy is the best to treat the PTV. New commercially available plan- 
ning systems calculate this parameters using Montecarlo algorithms. 
The aim of this study is to check the accuracy and variations of both 
R 5°, R 85 and profiles, due to changes in the initial conditions of the 
calculation algorithm. These conditions are the number of histories 
by square centimeter and slice separation of the phantom. 
MaterialslMethods:6, 9,12,15,18 and 21 MeV electron beams from a 
Siemens Primus linear accelerator have been studied. Measurement 
of reference parameters was done by means of a semiconductor de- 
tector and Scanditronix RFA-300 3~D phantom and its software. The 
checked planning system was an Oncentra Masterplan, that uses 
a Coupled Multi-Source electron beam model for the space phase 
and a VMC++ algorithm for dose calculation. Differences in R s° and 
R 85 depths obtained from depth dose curves were analyzed. The flat 
regions of profiles were compared using the mean of maximum ob- 
served differences. Phantoms of 2.5, 5 and 10mm slice separation 
were used for calculations and the number of histories varied in the 
range of 10000 and 100000 hist/cm 2. In all cases a calculation matrix 
of 2x2mm 2 was used. 
Results 
RS°: Observed variations in depth were less than 1 mm in all cases. 
RSS: Results for 6, 9 and 12 MeV were independent of number of 
histories and slice separation. For higher energies, the maximum 
difference was 3mm for a low number of histories (10000). At least 
50000 histories are needed to reach an error less than 1 mm. Further- 
more, differences were greater for low slice separations (2mm) and 
decreased when slice thickness increased. Profiles: Results were in- 
dependent of slice separation but showed important variations with 
the number of histories. Differences for 10000 and 100000 histories 
were near to 4% and 2.5% respectively. 
Conclusions: Calculation of R s° is very accurate independently of 
number of histories and slice separation. A low number of histories, 
between 10000 and 50000, minimizes calculation time and can be 
accurate enough for clinical dosimetry to find therapeutic range at 
low energies (6,9 and 12MeV) because calculation shows to be inde- 
pendent of all the parameters studied. For higher energies calcula- 
tion of R 8s should be performed with at least 50000 histories per cm 2. 
Where precision in isodose calculation is needed, at least 100000 
histories should be used, independently of energy. 



- $421 

Posters 

DhecL:~, aT ~d,n 

Va, ~Bie ~ e d  
Nab:, 

Deli ;B ~ledge 

D~dede~c~J 

1032 poster 

VIRTUAL PHOTON SOURCE DEFINITION IN MCNP4C MONTE CAR- 
LO CODE FOR DOSE CALCULATION 
R HeJazH, H. Hashemi malayeri ~, M. Shahriari 2, B. Hashemi malayerF 
1 - TARBIAT MODARRES, Medical Physics, Tehran, Iran, 
2 - DEPARTMENT OF NUCLEAR ENGINEERING, Shahid Beheshti University, Te- 
hran, Iran 

Purpose/Objectif: The major drowback of clinical uses of Monte 
Carlo dose calculation is the time that is needed for particle trans- 
potation through the Linac head, spatially generation of of bremsst- 
rahlung photon beam. Definition of virtual photon source can 
reduce time of dose calculation in Monte Carlo method, the verifica- 
tion of this source is depending on accuracy of radial, angular and 
energy distribution photon fluence, defined virtual source must be 
efficient and procide accurate result. 
Materials/Methods: Virtual source is defined by isocenter circles 
with increasing distance 0.5cm from the beam central axis up to 
3.Scm under target and primary collimator. Radial, angular and 
energy distribution of bremsstruhlung photon beam is computed 
after complete stimulation of particle transpotation that is reached 
to scoring plates. Virtual source varities are derived from the differ- 
ent intervals of any distributions, as a result we intruduced minor 
and major for each distribution. Radial distribution s difined by two 
methods one by area ratio and the other by infuence ratio on each 
sub-source. 16 virtual sources are defined for each scoring plates 
totally, the method that is used for verification of each sources are 
defined for each scoring plates, the method that is used for verifi- 
cation of each source is based on absorbod dose comparisons of 
measuredand calculated depth-dose and dose- profile curves, the 
influence of MCNP4C Monte Carlo code parameters for production 
of bremsstrahlung photon beamand accuracy of definwd virtual 
source are also investingated. THe infuence of PHYS card on accu- 
racy and efficiancy was investigated 
Results: Depth dose and dose profile were affected by minor angu- 
lar distributions than major ones spatially for source under taget. 
less influence was observed in depth dose profile or depth dose 
curves with respect to energy spread variations. Radial distibution 
that is defined by influence ratio is provided better results than area 
ratio, the accuracy of Monte Carlo results can be able to produce 
absorbed dose distribution with accuracy +_2% for depth dose and 
+-2 mm for depth dose profile. 
Conclusions: The findings in this study indicated that we can define 
phase -space for MCNP4C with tally 1. we can use the resulted stimu- 
lation for defining of accurate and efficient virtual source. 
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3DRT OR IMRT IN PROSTATE CARCINOMA: HIGHER IMPACT OF IN- 
TERMEDIATE DOSES ON LATE RECTAL TOXICITY (LRT) 
A. Morganti ~, C. DigesA 1~ , M. Perrone ~, S. Cilia 2, G. Macchia ~ , F. Deoda- 
to ~ , G. Mantini 3 , GC. Mattiucci 3 , V. Valentini 3, N. Cellini 3 , A. Piermattei 2 
I - RADIOTHERAPY UNIT-CATHOLIC UNIVERSITY, Oncology, Campobasso, Italy, 
2 - MEDICAL PHYSICS UNIT-CATHOLIC UNIVERSITY, Campobasso, Italy, 
3 - RADIOTHERAPY DEPARTMENT-CATHOLIC UNIVERSITY, Rome, Italy, 
4 - MEDICAL PHYSICS UNIT-CATHOLIC UNIVERSITY, Rome, Italy 

Purpose/Objectif: Late rectal toxicity (LRT) represents the main limit 
for curative radiotherapy of prostate carcinoma. Different dose/vol- 
ume constraints have been proposed to lower the incidence of this 
common complication. However, outcomes of the various studies 
differ for optimal dose-volume limits to be used. Aim of this analy- 
sis is to evaluate the impact of different dosimetric parameters on 
LRT in a population of patients consecutively treated with curative 
intent. 
Materials/Methods: One-hundred consecutive patients with non- 
metastatic prostate carcinoma treated with 3D-RT (84) or IMRT (16) 
were included in the analysis. All patients received 1.8 Gy/fraction, 
with total dose ranging between 70.2 Gy and 73.8 Gy. Follow-up 
visits were scheduled every 6 months after radiotherapy. DVH were 
obtained (PLATO, Nucletron, The Netherlands) and for every patient 
rectal nmax, nmean , V40G~ Vs0Gys VGoGy and VToGy were recorded. Based on 
different cut-off values (median and incremental values with 10% 
steps) of these parameters, patients were compared for actuarial cu- 
mulative incidence of LRT (> grade 2, RTOG-EORTC scale), evaluated 
using the Kaplan-Meier method; curves were compared using the 
log-rank test. 
Results: Two-year LRT _> grade 2 was 16.4%. No significant correla- 
tions were observed between VToGy and LRT, and between rectal Dma × 
and LRT. However, both Vs0Gy (using as cut-off values 70% [p=0.047] 
and 80% [p=0.043]) and VGOGy (using as cut-off value 50% [p=0.044]) 
showed a significant correlation with LRT. Mean rectal dose, using 
as cut-off value the dose ofG0 Gy, showed a significant relationship 
with the incidence of LRT (D . . . .  __~ 60 Gy: 2-year LRT = 7.3%; D .... > 
60 Gy: 2-year LRT = 34.4%; p=0.018). 
Conclusions: Significant differences in LRT incidence were observed 
using dose-volume rates in the range of 50-60 Gy. Furthermore, 
mean rectal dose > 60 Gy had a significant impact on LRT. Maximum 
rectal dose and VToGy did not show any significant impact on LRT. 
These data confirm the parallel functional organization of the rec- 
tum, and the predictive value of DVH on LRT. 
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CARDIAC, PULMONARY AND SPINAL CORD DOSES AND RELATED 
NTCPS DURING 3D CONFORMAL RADIOTHERAPY OF OESOPHA- 
GUS CANCER 
M. Hurmuzlu~, O.R. Monge2,Y. Kvinnsland 2, R. Smaaland2, A. Viste 3, L. 
R MuteD 2 
1 - HAUKELAND UNIVERSITY HOSPITAL, FARDE CENTRAL HOSPITAb Oncology and 
Medical physics, Oncology, Bergen, FA, rde, Norway, 
2 - HAUKELAND UNWERSITY HOSPITAL, Oncology and Medicalphysics, Bergen, 
Norway, 
3 - HAUKELAND UNIVERSITY HOSPITAL, Surgical, Bergen, Norway 

Purpose/Objectif: From 1996 we have used high dose (66Gy/33 
fractions) conformal radiotherapy (RT) concomitant with chemo- 
therapy as neoadjuvant or definitive treatment for cancer of the 
oesophagus. In this study, we have investigated the dose distribu- 
tions and related normal tissue complication probabilities (NTCPs) 
for the heart, lungs and spinal cord for this RT procedure. 
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Materials/Methods: Since 1996, we have treated 81 patients. We 
have analyzed the results for 13 patients treated in 2005 and win- 
ter 2006. Dose-volume histograms were calculated for the first 
phase PTV prescribed 50 Gy (PTVl: 1.5 cm lateral and 3 cm cranial 
and caudal margins), the second phase PTV prescribed additional 
16 Gy (PTV2:1 cm uniform margins), heart, lungs and spinal cord. 
Both phases of the treatment were delivered in 2 Gy fractions, with 5 
fractions/week without intervals using a CT-based 4-field conformal 
set-up with two opposing anterior/posterior fields and two posteri- 
or/anterior oblique lateral fields. NTCP calculations were performed 
using the probit NTCP model with parameters from Burman et al 
(IJROBP 21:123-135, 1991) for both the first phase to 50 Gy and for 
the total plan 66 Gy (endpoints: pericarditis and pneumonitis). 
Results: The minimum PTVl dose was on average 46.63 Gy, and 
ranged from 44.2 to 48.02 Gy, while the average maximum dose was 
52.8 Gy (range: 51.6 - 53.9 Gy). On average 0.5% of PTVl received 
< 95% of the PTVl target dose (50 Gy). The minimum PTV2 dose 
average was 61.8 Gy (range: 59.6- 63.9) while the average maximum 
dose was 69.3 Gy (range: 67.4 - 70.8). On average 1.7% of the PTV2 
volume received < 95% of the target dose (66 Gy). The overall mean 
cardiac dose was 31.8 Gy. About 43 % of the heart volume received 
_> 40 Gy (which is TDS/5 for the whole organ). The average dose to 
the right lung was 11.6 Gy, and 23.1% of the right lung received 
_>17 Gy (TDS/5 for whole lung is 17.5 Gy). The average dose to the 
left lung was 10.5 Gy, and 21.3% of the left lung received _> 17 Gy. 
The average maximum dose to the spinal cord was 45.1 Gy, and all 
patients had field lengths shorter than 20 cm (TDSI5 for 20 cm is 47 
Gy). Further DVH parameters and NTCP predictions for the organs at 
risk are listed in the table. 
Conclusions: The applied treatment technique gave good target 
volume coverage. The technique allowed for dose escalation up 
to 66 Gy with acceptable doses to the organs at risk, although the 
cardiac NTCPs may indicate that the treatment may induce an in- 
creased risk for cardiac adverse effects. 
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CHANGE IN THE EXPRESSION OF FIBRONECTIN, PAN, MMP BY RA- 
DIATION IN RAT GLOMERULAR EPITHELIAL CELLS 
W. Park% W.D. KiT 1, y. Zhengl, T.S. Ha% J.S. KiT 3, M.J. Cho% J.R. Yu s 
1 - CNUNGBUK NATIONAL UNIVERSITY, Radiation Oncology and Medical Re- 
search Institute, Cheongju, Korea 
2 - CNUNGBUK NATIONAL UNIVERSITY, Department of Paediatrics and Medical 
Research Institute, Cheongju, Korea 
3 - SEOUL NATIONAL UNIVERSITY, Department of Radiation Oncology, Col- 
lege of medicine, Seoul, Korea 
4 - CHUNGNAM NATIONAL UNIVERSITY, Department of Radiation Ontology, 
Daejeon, Korea 
5 - KONKUK UNIVERSITY, Department of Environmental and Tropical Medi- 
cine, Chungju, Korea 

Purpose/Objectif: Renal irradiation can lead to the development of 
radiation nephropathy, and this is characterized by the accumula- 
tion of extracellular matrix and final fibrosis. To determine the pos- 
sible role of the glomerular epithelial cell, the radiation-induced 
changes in the expression of genes associated with the extracellular 
matrix were analyzed. 
Materials/Methods: Rat glomerular epithelial cells (GEpC) were ir- 
radiated with a single dose of 0, 2, 5, 10 and 20 §i with using 6 MV 

LINAC (Siemens, USA), and the samples were collected 6, 24, 48 and 
72 hours post-irradiation, respectively. Northern blotting, western 
blotting and zymography were done to measure the expression 
level of fibronectin (Fn), plasminogen activator inhibitor-1 (Pal-l), 
matrix metalloproteinases-2, 9 (MMP-2, 9), tissue inhibitor of met- 
alloproteinase-2 (TIMP-2), tissue-type plasminogen activator (t-PA) 
and urokinase-type plasminogen activator (u-PA). 
Results: Irradiation with 10 Gy resulted in a significant increase in 
Fn mRNA since 24 hours post-irradiation, and a significant increase 
in the Fn immunoreactive protein 48 hours post-irradiation. An in- 
crease in Pal-1 mRNA and protein was also observed by irradiation 
of 10 Gy and especially, the mRNA significantly increased 24 and 48 
hours post-irradiation. The active MMP-2 measured 24 hours post- 
irradiation slightly increased in a dose dependent manner, but this 
increase did not reach statistical significance. The levels of MMP-9, 
TIMP-2, t-PA and u-PA appeared unaltered after irradiation. 
Conclusions: Irradiation of the glomerular epithelial cells altered the 
expression of genes associated with the extracellular matrix, imply- 
ing that the glomerular epithelial cell may be involved in the devel- 
opment of radiation nephropathy. 
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DELAYED ADMINISTRATION OF GROWTH FACTORS IN A MOUSE 
MODEL OF RADIATION-INDUCED KIDNEY DYSFUNCTION 
L. Cai% A. Schnaited, N. Andratschke% W. Weber 2, M. Schwaiger% M. 
Molls% C. Niede# 
1 - KL RECHTS DER ISAI~ Techn Univ, Department of Radiation Oncology, 
MOnchen, Germany 
2 - DAVID GEFFEN SCHOOL OF MEDICINE AT UCLA, Department of Diagnostic 
Imaging and Radiation Onc, Los Angeles, CA, USA 
3 - KL RECNTS DER ISAR, TECNN UNIV, MOnchen, Germany 
4 - KL RECNTS DEN ISAI~ TECHN UNIV, Radiation Oncology, MOnchen, Ger- 
many 

Purpose/Objectif: To test whether insulin-like growth factor-1 (IGF- 
1) or granulocyte colony-stimulating factor (G-CSF) stabilize or im- 
prove radiation-induced kidney dysfunction. 
Materials/Methods: Animal experiments were conducted to test 
the role of delayed growth factor administration in a well-estab- 
lished C3H mouse model of unilateral single-fraction kidney irradia- 
tion (Andratschke N et al., Int J Radiat Oncol Biol Phys 2006, epub) 
and to assess the effects of IGF-1 and G-CSF. The kidney function 
was assessed prior to radiotherapy and in intervals of 6 weeks by 
means of 99mTc-dimercaptosuccinat scans (static scintigraphy). 
Growth factors were administered subcutaneously once daily incl. 
weekends to groups of at least 8 mice. Treatment started 49 weeks 
after irradiation, i.e. during progressive deterioration of the function 
of the irradiated kidney. At baseline, the irradiated kidney contrib- 
uted 50-55% to the total kidney function in all mice. Before start of 
growth factor treatment, the remaining contribution was at least 
25% in all but one animals. 
Results: Follow-up from first growth factor administration was 12 
weeks. Injection of IGF-1 improved kidney dysfunction in 25% of 
mice (stabilization in 33%, continuous deterioration in 42%). Injec- 
tion of G-CSF improved kidney dysfunction in 38% of mice (stabi- 
lization in 25%, continuous deterioration in 38%). The difference 
between the two growth factors was not statistically significant. 
Improvement was defined as an increase of the contribution of the 
irradiated kidney to total kidney function by at least 4%, because de- 
viations of up to 3% might occur when examining the same animal 
repeatedly with this method. 
Conclusions: Administration of growth factors after radiotherapy 
might influence the progressive development of nephropathy. Fur- 
ther studies with earlier start of treatment are required to obtain a 
longer follow-up and to judge the durability of this effect. 
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DIRECT RADIOGENIC DESTRUCTION OF COLLAGEN 
R Nieho~, I. Springer2,y. Acil 2,j. Wiltfang2, B. Kimmig ~ 
I - UK-SH, CAMPUS KEL, Department of Radiotherapy (Radiooncology), 
Kiel, Germany, 2 - UK-SH, CAMPUS KIEL, Department of Oral and Maxil- 
Iofacial Surgery, Kiel, Germany 

Background: Fibrosis of vessels and soft tissue are side effects of ra- 
diotherapy. We assumed that there is an immediate direct radiogen- 
ic damage of collagen of bone, periosteum, teeth and skin. We set 
out to assess the concentrations of Hyp, HP and LP in the pulp and 
hard tissue of irradiated and non-irradiated human teeth and por- 
cine jaws to clarify whether the collagen component was affected. 
Materials/Methods: A total dose of 31.5 Gy was applied on 40 hu- 
man third molar teeth in vitro (cobalt 60, single dose: 6.3 Gy/day), 40 
further teeth remained untreated (group 2). We exposed 15 porcine 
jaw probes to a total dose of 60 Gy (cobalt 60, 2 Gy/day, 5 fractions/ 
week). 15 jaw probes were stored accordingly (group 2, no irradia- 
tion, control). Collagen fragments (split collagen) of mineralized 
teeth tissue, pulp tissue, skin, bone and periosteum of the irradiated 
probes and none irradiated groups were isolated by ultrafiltration 
and pooled separately for each experimental group. Measurement 
of mature collagen cross-links hydroxylysylpyridinoline (HP) and 
lysylpyridinoline (LP) by high performance liquid chromatography 
(HPLC) was used to determine the ratio of the amount of collagen 
fragments of irradiated over non irradiated experimental groups. 
Collagen types were characterized by SDS-PAGE (Sodiumdodecyl- 
sulfate-Polyacrylamidegelelectrophoresis). 
Results: The concentrations of HP, LP and Hyp (hydroxyproline) in 
ultrafiltrates of probes of irradiated of pulp, bone, periosteum and 
skin were significantly increased as compared to non-irradiated 
probes. No significant difference was found between the concentra- 
tion of collagen cross-links in probes of mineralized teeth tissue. SDS 
Page did show Collagen types I and V in non irradiated bone, I and 
III in non irradiated skin and I in non irradiated periost samples. In 
irradiated samples smeared bands illustrated fragmentation of the 
collagen molecule. 
Conclusions: Irradiation did not measurably affect the extent of col- 
lagen destruction of mineralized dental tissue, which may be due 
to relatively low concentration of this protein in dentin and enamel. 
The increased concentrations of HP, LP and Hyp in ultrafiltrates indi- 
cated increased concentrations of split collagen. Direct and instant 
radiogenic damage of (extracellular matrix) of pulp tissue, bone, pe- 
riost and skin tissue collagen could be demonstrated. This is proof 
of direct and instant radiogenic damage of components of the ex- 
tracellular matrix. 
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DOES RADIATION PREVENT S-FLUOURACIL INDUCED COLITIS? 
C. Rischkel, F. Momm~,M. Henkel, H. Frommhold 1 
I - UNIVERSIT~.TSKLINIKUM FRBBUR6, Klinik fiJr Strahlenheilkunde, Freiburg, 
Germany 

Purpose/Objectif: Preoperative radio-chemotherapy (RCT) for rec- 
tal cancer is usually well tolerated. Nevertheless, we observed a se- 
vere colitis in a patient receiving S-Fluouracil (5-FU) and Mitomycin 
C (MMC) concomitant to preoperative radiation. Interestingly, only 
colon not irradiated showed signs of inflammation. 
Materials/Methods: A 43-year old man in excellent general condi- 
tion with an adeno-carcinoma of the lower rectum stage cT3 cN2 
M0 was admitted for preoperative RCT. There was no history for 
stomach and for bowl disease. He was scheduled to receive S0.4Gy 
(5xl.8 Gy/week) to the pelvis. Concomitantly we administered 350 
mg/m 2 S-FU over 24 hours and 200 mg/m 2 Leucovorin within one 
hour, both on days 1-5 and 8-12; 12 mg/m 2 MMC within one hour 
were given on days 5 and 12. 
Results: On day 10 of the treatment course the patient complained 
of abdominal pain and developed severe diarrhea. Stool cultures, 
test for CMV-antigen and Dihydropyrimidin Dehydrogenase (DPD) 
mutation in the exon-14-section of the DPD-gene were all negative. 
Computed tomography showed a severe colitis involving ascend- 
ens, transversum and descendens (Fig. 1). This was confirmed by 
endoscopy and appropiate biopsies. Interestingly the colon sigmoi- 
deum and the rectum showed no signs of inflammation (Fig. 2).Thus, 
colitis was exactly restricted to unirradiated colon as confirmed by 
matching our CT-guided conformal radiotherapy treatment plan 
with all other diagnostic results. RCT was paused for six days and 
the patient received cefotiam (2 g BID), metronidazol (0.5g BID) for 
seven days. He recovered and radiotherapy could be continued. Sur- 
gery confirmed ypT3 ypN2 G2 adeno-carcinoma of the rectum that 
was resected with clear margins due to tumor regression by radio- 
chemotherapy. 
Conclusions: To our knowledge severe acute colitis sparing the ir- 
radiated parts of the colon has not been published before. Because 
there was no evidence for an infectious disease, the colitis was most 
probably induced by 5-FU. Severe colitis provoked by S-FU is a rare 
side effect. The largest published series of which comprises only 6 
patients) Given a extremely complex mechanism of action and me- 
tabolism of S-FU, its mode of action is not yet understood in full de- 
tail. Nor even tess the pathogenesis of 5-FU induced colitis has been 
determined. For example one of the key enzymes in 5-FU metabolism 
is DPD, but missing evidence for a DPD-exon-14-mutation does not 
exclude other mutations and conditions leading to low enzymatic 
DPD activity as DPD-levels can vary six-fold in a population. Addi- 
tionally, mutations of the p53 tumor suppressor gene and microsat- 
ellite instability can modulate 5-FU effects. 2,3 S-FU has documented 
synergistic reactions with radiation including a moderate increase 
of side effects, but the exact mechanism of interaction remains un- 
clear so far. g However, in this respect it is of particular interest that 
our patient experienced strong side effects out of the radiation field 
in the early phase of RCT in terms of an extensive mucosal inflam- 
mation, while no in-field side-effects occured.This may be explained 
by the well known anti-inflammatory nature of low dose radiation, 
including functional radiation effects and direct anti-inflammatory 
radiation effects. 4 As an example for functional anti-inflammatory 
effects by irradiation Forster et al. demonstrated a decrease of adhe- 
sion of peripheral blood leukocytes onto inflammatorily activated 
endothelial cells. This could be shown for doses of 0.3 up to 2 Gy. s 
A directly anti-inflammatory mechanism is the effect of low dose 
radiation on the intracellular nitric oxide (NO) production. NO as an 
important mediator of inflammation is produced by the inducible 
form of the NO synthase (iNOS)2 This enzyme occurs at high levels 
not only in macrophages but also in the gastrointestinal mucosa 
in status of inflammation. 7 Hildebrandt et al. showed in an in vitro 
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model that the NO production in stimulated macrophages can be 
significantly decreased by low single radiation doses between 0-3 
and 2.0 Gy, whereas it is increased by doses >2.5 Gy. The attenuated 
NO production lasted up to 30 hours. 8,9 Given these observations we 
hypothesize that in our patient the 1.8 Gy per fraction diminished 
5-FU inflammation by attenuating NO production in early phase of 
RCT. However with an increasing cumulative dose this radiation ef- 
fect is reversed.4 The fact that steroids develop anti-inflammatory 
activity in non-infectious enteritis by inhibiting the expression of 
iNOS in the ileum and colon may support our hypothesis. 7,~° From 
clinical point of view it appears worthwhile to separate side effects 
of RCT into radiation and chemotherapy induced. Ommitting dis- 
tinct interpretation of our observations could led to the wrong as- 
sumption that the patient suffered during the early phase of RCT 
because he received a combined treatment with probably increased 
synergistic side effects. This differentiation seems to have an impact 
on planning individual therapy as we did not found any evidence for 
an increased radiosensitivity in our patient and therefore no reason 
to abandon radiotherapy in the preoperative setting of this patient. 
With respect to the current literature and to our clinical findings we 
suggest that iNOS may play a role in 5-FU induced colitis. Further, 
the anti-inflammatory effect of low dose irradiation may attenuate 
this colitis in the early phase ofa RCT. 
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LATE GENITO-URINARY MORBIDITY AFTER 3D CONFORMAL RA- 
DIOTHERAPY FOR PROSTATE CANCER: ABSENCE OF DOSE AND 
DOSE-VOLUME EFFECT? 
A. Zapatero ~, F. Garcia Vicente 2, A. Floriano 2, A. Marin 1 
1 - HOSPITAL UNIVERSITARIO DE LA PRINCESA, Radiation Oncology, Madrid, 
Spain 
2 - HOSPITAL UNIVERSITARIO DE LA PRINCESA, Medical Physics, Madrid, Spain 

Purpose/Objectif: To identify dose volume parameters and clinical 
factors predictive of a higher risk of grade 32 late urinary morbid- 
ity in patients with prostate cancer treated with three-dimensional 
conformal radiotherapy (3D-CRT) in a prospective dose escalation 
study. 
Materials/Methods: A total of 213 evaluable patients with Tlc-T3 
prostate cancer treated with 3D-CRT to a dose of > 72.00 Gy and a 
minimum follow-up of one year were retrospectively analyzed. The 
mean ICRU reference dose was of 77.38 Gy, range 72.03 to 84.14 Gy. 
Urinary morbidity was grading according to the RTOG late radiation 
morbidity scoring scale. Clinical and dosimetric variables were inves- 
tigated to determine their correlation with grade 32 late urinary tox- 
icity. The clinical variables considered for analysis were: age, history 
of diabetes mellitus, transurethral resection (TUR), adenomectomy 
or urinary catheterization prior to radiation therapy (RT), inclusion 
of pelvic nodes or seminal vesicles in radiation fields, administration 
and length of hormonal therapy and presence of acute GU symp- 
toms during RT. The dosimetric variables considered were: mean 
ICRU dose, bladder volume, the maximal dose and mean dose to the 
bladder volume (Dmax and Dmean), NTCP and the volumes (per- 
centage and absolute) of bladder receiving more than 30Gy, 40Gy, 
50Gy, 60Gy, 72Gy, 75Gy, 78 Gy and 80Gy. A secondary study was 
made to investigate the same correlations with grade 32 hematuria. 
Results: 25 of the 213 patients (12%) experienced grade ~2 late uri- 
nary toxicity and only 2 patients (1%) had grade 3 complications 
(ICRU radiation doses 73.3 Gy and 78.5 Gy). No patients developed 
grade 4 or 5 late toxicities. Of the 25 patients with grade 32 urinary 
toxicity, hematuria was the main symptom in 21 (10%) with only 2 
patients (1%) experiencing grade 3 hematuria. On univariate analy- 
sis, all the dosimetric parameters failed to show a significant corre- 
lation with bladder toxicity. Only the history ofTUR (p=O.008) was 
significantly correlated with grade 32 urinary morbidity. TUR per- 
formed prior to RT was also the only significant factor associated 
with a higher risk of hematuria (p=O.O02). 
Conclusions: Tolerance of bladder at the prostate radiation dose 
level of 72 - 84 Gy with 3D-CRT remains acceptable with no grade 
4-5 late complications. The present study indicates the absence of 
dose and dose-volume effect on the risk of GU toxicity at this dose 
level and suggests that minor surgical manipulations (as TUR of the 
bladder) are relevant factors contributing to late bladder toxicity. 
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MALE SEX HORMONES AND GONADOTROPINS AFTER RADIOTHE- 
RAPY FOR RECTAL CANCER 
K. 8ruheim 1, J. Svartberg 2, E. Carlsen 3, K.M. Tveit ~, E. Haug 4, MG. 
Guren ~ 
1 - ULLEVAAL UNIVERSITY HOSPITALr Oncology, Oslo, Norway 
2 - UNIVERSITY HOSPITAL OF NORTH NORWAY, Department of Medicine, Trom- 
so, Norway 
3 - ULLEVAL UNiVERSiTY HOSPITAL, DEPARTMENT OF SURGERY, Oslo, Norway 
4 - AKER UNIVERSITY HOSPITAL, HORMONE LABORATORY, Oslo, Norway 

Purpose/Objectif: Radiotherapy is part of the multi-modality treat- 
ment of rectal cancer. It is known that scattered radiation to the 
testes during pelvic radiotherapy can affect testicular function, but 
there are few reports on hormonal changes after radiotherapy for 
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rectal cancer. 
Materials/Methods: We investigated male sex hormones in a study 
of late side effects after radiotherapy for rectal cancer. All patients 
who had received adjuvant radiotherapy (46-50 Gy) for stage I1-111 
rectal cancer were identified from the Norwegian Rectal Cancer Reg- 
istry. Patients treated with surgery alone, were randomly selected 
from the same register to serve as controls. All patients were free of 
recurrence and had been treated during the years 1993-2002. Se- 
rum levels of FSH, LH, testosterone and SHBG were analysed using 
the same laboratory. 
Results: In May 2006 the results from 194 male patients were avail- 
able. Eighty-five had been treated with pre- or postoperative radio- 
therapy (RT+) and 109 controls with surgery only (RT-). The median 
age was 62 (RT+) and 65 years (RT-) (p=O.02) and the median follow- 
up time since surgery was 70 months. 
Median FSH was three times higher in the radiotherapy-group than 
in the control-group (18.8 v 6.4 IU/I, p<O.O01). Eighty-one percent 
of the irradiated patients had FSH levels above the reference range 
(>12 IU/I), compared to 22% of the non-irradiated patients (p= 
0.001). Median LH was 1.5 times higher in the irradiated group (7.5 v 
4.8 IE/I, p<O.O01). All results remained significant when adjusted for 
age. The mean testosterone-level was 11.2 nmol/I (RT+) and 13.4 
(RT-), the difference remained significant in age-adjusted analyses 
(p=O.O01). Twenty-seven percent of the irradiated patients had tes- 
tosterone-levels below the reference range (<8 nmol/I), compared 
to 9% of the non-irradiated patients (p= 0.002). These data are pre- 
liminary, final data from approx. 230 patients will be presented at 
the meeting. 
Conclusions: The elevated levels of gonadotropins indicate that 
radiotherapy for rectal cancer causes testicular dysfunction. A sig- 
nificant portion of the irradiated men also had hypogonadal testo- 
sterone levels. 
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STUDY ON RISK FACTORS OF RADIATION INDUCED LIVER DISEASE 
AFTER THREE DIMENSIONAL CONFORMAL RADIOTHERAPY FOR 
PRIMARY LIVER CARCINOMA 
B-S. Li ~, J. Yu ~, Z. Wang ~, L. Wang~,T. Zhou ~, J. Yan ~ 
1 - SHANDONG CANCER HOSPITAL, Radiation Oncology, Jinan, China 

Purpose/Objectif: To identify the risk factors of radiation induced 
liver disease (RILD) after three dimensional radiotherapy (3DCRT) for 
primary liver carcinoma (PLC). 
Materials/Methods: Between September 1996 and November 
2004, 101 PLC patients were treated with conventional fractionated 
3DCRT in Shandong Cancer Hospital. Among the 101 patients, only 
88 cases, who had full dada, were enrolled the research. All patients 
were technical unresectable or medical inoperable. 80 patients were 
male and 8 female. Median age was 57 years, ranging from 27 years 
to 77 years old. Hepatitis B virus (HBV) showed positive in 63 cases, 
negative in 25 cases. According to Child-Pugh classification for cir- 
rhosis of liver, 73 patients were in class A, 14 patients in class B, and 
1 patients in class C. There were 15 patients with portal vein throm- 
bosis and 10 with hepatic portal lymph node metastasis. CT scans 
showed ascitic fluid in 20 patients. 24 patients had alpha-fetopro- 
tein (AFP) level >400 ng/ml. 72 patients presented a single hepatic 
tumor, and 16 had multiple lesions.Tumors located in right lobe in 
70 patients, in left lobe 12 patients, and in both of them 6 ones.Tu- 
mor size ranged from 1.Scm to 17cm with a median of 6.Scm. The 
planning target volumes (PTV) ranged from 69.4ml to 3168.2ml with 
a median of 378ml. 5-7 coplanar or noncoplanar fields were used to 
optimize 3DCRT plans. The PTV margin doses ranged from 30Gy to 
63Gy with a median of 4SGy in 1.8Gy-2.0Gy per fraction, while the 
mean doses of normal liver tissue ranged from lOGy to 41.3Gy with 
a median dose of 22Gy. All treatment was delivered by a linear ac- 
celerator with 6 or 15 MV photons. 3DCRT was given 5 days a week. 

70 patients combined with trans-arterial chemoembolization (TACE) 
pre- and/or post-3DCRT. Evaluation of tumor response was based on 
serial CT scans. All patients had CT scans before initiation of 3DCRT 
and 4-6 weeks after completion of radiation therapy and then a t / -  
3-month intervals. The relation between RILD and the possible fac- 
tors, such as gender, age, HBV status, portal vein thrombosis, hepatic 
portal lymph node metastasis, ascitic fluid, Child Pugh grade of liver 
cirrhosis, AFP, number of tumors, tumor location, tumor size, PTV, 
TACE, mean dose of normal liver, dose volume histogram (DVH), and 
tumor response were analyzed. 
Results: An objective response was observed in 61of 88 patients, 
giving a response rate of 69.3%. 16 patients (18. 2 %) developed 
RiLD. In the univariate analysis of RILD-relation factors, age, portal 
vein thrombosis, HBV status, ascitic fluid, Child Pugh grade of liver 
cirrhosis, tumor size, and PTV had significant impact on RILD ( p = 
O. 025, O. 026, O. 034, O. 044, O. 003,0.003, 0.048, respectively). 
However, multivariate binary logistic regression analysis showed 
that only the Child Pugh grade of liver cirrhosis and HBV status were 
independent factors ( p = O. 025 and 0.041, respectively). Consider- 
ing the effect of liver cirrhosis grade, 73 patients with Child Pugh 
grade A were analyzed and found that except for the above risk fac- 
tors, V5 (percentage of normal liver volume with radiation dose > 
5 Gy), and PTV margin dose were significantly correlated with RILD 
(p = 0.010 and 0.028, respectively). VIO (percentage of normal liver 
volume with radiation dose > I 0 Gy) also had close relationship with 
RILD (p=0.051). 
Conclusions: To lower the incidence of RILDI~Cnot only the dosim- 
etry factors but also the clinical factors such as age, portal vein 
thrombosis, HBV status, ascitic fluid and Child Pugh grade of liver 
cirrhosis, especially the Child Pugh grade of liver cirrhosis, should be 
considered comprehensively, while prescribing 3DCRT for PLC. 
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THE EVALUATION OF SYLBUM MARIANUM AS A PROPHYLACTIC 
AGENT FOR RADIATION-INDUCED SKIN TOXICITY FOR WOMEN 
UNDERGOING BREAST IRRADIATION 
V. Reyes Lopez ~, X. Sanz 2, N. Cases ~, N. Rodriguez 2, J. Hernandez I, D. 
Gomez 2, J. Giralt I, M. Algara 2 
1 - H U MALL D'HEBRON, Department of Radiation Oncology, Barcelona, 
Spain 
2 - HOSPITAL DE LA ESPERANZA, Department of Radiation Ontology, Barce- 
lona, Spain 

Purpose/Objectif: Skin reactions associated with radiation therapy 
may cause significant discomfort, pain and interfere with the pa- 
tients" quality of life. This toxicity could lead to a temporary inter- 
ruption of the treatment and consequently to a decrease of its effi- 
cacy. Although radiation skin toxicity is a prominent clinical problem 
there are no well established prophylactic skin treatment measures 
to prevent it. 
Materials/Methods: Patients eligible for this prospective study had 
to be diagnosed with breast cancer with a planned course of radia- 
tion to the breast or the chest wall with a minimum dose of 50 Gy. 
At registration, patients were instructed to begin applying an emul- 
sion with Sylbum Marianum (Radiocrem * emulsion corporal) twice 
a day. The product was not to be applied within 2 hours of their daily 
radiation session and no other prophylactic products were allowed 
in the radiation field while the patients were under study. However, 
if Grade 3 or 4 toxicity occurred additional treatment was permit- 
ted and at the physicians" discretion. The primary end point was the 
evaluation of Sylbum Marianum as a prophylactic agent to decrease 
the radiation-induced toxicity for women undergoing breast irradia- 
tion.The secondary end points were the evaluation of pruritus, skin 
pigmentation and subjective comfort. Skin toxicity was scored by 
the radiation oncologist in charge of the patient according to the 
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Radiation Therapy Oncology Group (RTOG) acute toxicity scale. 
Pruritus, skin pigmentation and subjective comfort were evaluated 
by the patient according to an Analogical Visual Scale (AVS) graded 
from 0 to 10.The toxicities were registered in the pre-treatment visit, 
once per week during the treatment period and a month after the 
conclusion of it. 
Results: From July 2004 to June 2005, 98 patients were enrolled; 84 
underwent breast-conserving surgery and 14 underwent radical 
mastectomy. The median dose in the targeted volume was 57.6 Gy 
(45-70 Gy) with a standard fractionation (1.8-2 Gy). 
The patients were treated as follows: 

Energy N patients % 

Cobalt 60 49 50% 

6 MV Photons 46 47% 

6 MeV Electrons 3 3% 

Table 1: Skin toxicity during radiation treatment. 

Toxicity GO G1 G2 G3 

Week 0 100% 

Week 1 1009'o 

Week 2 88% 9% 1% 

Week 3 63.5% 24.7% 11.8% 

Week4 33% i 35% 28.5% 3.5% 
............................................................ i .......................................................................................... 

Week5 21.7% i 39.7% 30% 8.6% 

Week 6 12% i 24% 50% 14% 
............................................................ i ............................. i ............................................................ 

I month 54% i 28% " 12% 6% 

The mean Analogical Visual Scale scores for pruritus, skin pigmen- 
tation and subjective comfort were 3. The treatment had to be in- 
terrupted in 7 patients and in 33 patients additional treatment (hi- 
aluronic acid, topical steroids, ...) were applied. 
Conclusions: Skin reactions associated with radiation therapy is a 
prominent clinical problem in patients with breast cancer. The pro- 
phylactic administration of Silybum Marianum has been associated 
with a decrease skin toxicity during radiation treatment 
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THE VOLUME EFFECTS OF SMALL-BOWEL TOXICITY DURING RA- 
DICAL PELVIC IRRADIATION IN PATIENTS WITH CERVICAL CANCER: 
A PROSPECTIVE STUDY WITH COMPUTED TOMOGRAPHY-BASED 
DOSIMETRY 
E-Y. Huang% C-C. Sung/, S-F. Ko 2. C-J. Wang/, K-D. Yang 3 
1 - CHANG GUNG MEMORIAL HOSPITAL- KAOHSIUNG MEDICAL CENTER, TAIWAN, De- 
partment of Radiation Oncology, Kaohsiung Hsien, Taiwan, 
2 - CHANG GUNG MEMORIAL HOSPITAL- KAOHSIUNG MEDICAL CENTER, TAIWAN, De- 
partment of Radiology, Kaohsiung Hsien, Taiwan, 
3 - CHANG GUNG MEMORIAL HOSPITAL- KAOHSIUNG MEDICAL CENTER, TAIWAN, 

Graduate Institute of Clinical Medical Sciences, Chang Gung University 
College, Kaohsiung Hsien, Taiwan 

Purpose/Objectif: To evaluate the small-bowel volume effect of 
diarrhea during radical pelvic irradiation in patients with cervical 
cancer. 
Materials/Methods: From March 2004 through February 2006, 30 
patients undergoing 4-field whole pelvic irradiation were analyzed. 
After computed tomography (CT) simulation, the small-bowel vol- 
ume and dosimetry were calculated using the ADAC planning sys- 
tem. We recorded 10% to 100% dose volumes at 10% intervals. The 
volumes for full-dose (FDV) and half-dose volume (HDV) were 100% 

and 50%, respectively. Initially, external pelvic irradiation (39.6-45 
Gyl 22-25 fractions) was delivered to all patients. We recorded the 
onset and grade of diarrhea during pelvic irradiation. 
Results: In univariate analyses, the effect of overall diarrhea ex- 
isted at HDV (/9=0.001) but not FDV (p=0.436). HDV (/9=0.002) and 
FDV (p=0.030) involved Grade 2 or greater diarrhea. In multivariate 
analyses, there was an interaction between high HDV > 210 cm 3 and 
age > 58 (p<0.001) for development of overall diarrhea. Analyses of 
subgroups revealed that HDV > 210 cm 3 (p=0.020) was the only in- 
dependent factor of overall diarrhea in patients with age > 58. In 
addition, age > 58 (p=0.020) was the only independent factor of 
overall diarrhea in patients with HDV > 210 cm 3. Multivariate analy- 
sis of Grade 2 or greater diarrhea also revealed that HDV > 210 cm 3 
(p=0.018) was the only independent factor. 
Conclusions: HDV instead of FDV can be used as index of overall 
and Grade 2 or greater diarrhea during radical pelvic irradiation in 
patients with cervical cancer. 
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A PILOT PHASE II STUDY OF CONCURRENT CAPESITABINE (XELO- 
DATM) AND EXTERNAL BEAM RADIOTHERAPY FOR BONE METAS- 
TASES OF BREAST CANCER ORIGIN 
Y. KundeP, R.Yerushalmi% E. Fenig% R. Pfeffer% S. Stemmer 2, S. Rizel% 
Z. Symon% B. Kaufman 4, A. Sulkes% B. Brenner 2 
1 - DAVIDOFF CANCER CENTER, Rabin Medical Center, Radiotherapy, Petach 
Tiqva , Israel 
2 - DAVIDOFF CANCER CENTER, Rabin Medical Center, Oncology, Petach 
Tiqva , Israel 
3 - INSTITUTE OF ONCOLOGY, Chaim Sheba Medical Center, Radiotherapy, 
Ramat Gan, Israel 
4 - INSTITUTE OF ONCOLOGY, Chaim Sheba Medical Center, Oncology, Ra- 
mat Gan, Israel 

Purpose/Objectif: A recent RTOG analysis demonstrated a highly 
significant dose response relationship for palliation of pain from 
bone metastases with radiotherapy (RT). Based on these data, we 
embarked on a prospective pilot clinical trial in which the biological 
effective dose was increased using capecitabine as a radiosensitizer. 
The main theoretical advantages of this approach over escalation of 
the physical dose are shorter overall treatment time in a palliative 
setting and a potentially enhanced therapeutic index. Capecitabine 
was chosen as a radiosensitizer due to its mild toxicity profile, selec- 
tive accumulation within tumor cells and independent anti-neoplas- 
tic activity. The aim of the current study was to evaluate the feasibil- 
ity of concurrent capecitabine and external beam RT in patients (pts) 
with bone metastases of breast cancer and to collect preliminary 
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data on the efficacy of this regimen. 
Materials/Methods: Pts eligible for this study had breast cancer and 
one to three sites of bone metastases. RT was given in 10 fractions of 
3 Gy each, up to a total dose of 30 Gy, over two weeks. Capecitabine, 
1400 mg/m 2 orally, divided into two daily doses, was given on the 
days of RT. Pts were asked to rate their pain intensity using an 11 
categorical point scale (O=lack of pain, 10=worst pain imaginable). 
Use of analgesics was recorded as drug frequency and severity, be- 
fore the initiation of therapy and after its completion. Response was 
evaluated at 1,2, 4, 8 and 12 weeks after completion of RT. Complete 
response (CR) was defined as a pain score of 0. Partial response (PR) 
was defined as a reduction of pain score _> 2 or a > S0 % reduc- 
tion of the pre-treatment pain score and no increase in the use of 
analgesics. 
Results: Twenty one pts received the study regimen. Chemoradia- 
tion was well tolerated. No grade _> 3 side effects were recorded. He- 
matological toxicity was mild. The most common non-hematologi- 
cal toxicities were nausea (43%), fatigue (29%) and diarrhea (24%). 
Hand and foot syndrome was noted in two pts (10%). Nineteen pts 
were evaluable for response.The CR rates at 1, 2, 4, 8 and 12 weeks 
were 21, 53, 53, 53 and 53%, respectively; the corresponding PR 
rates were 21, 21, 21,26 and 26% respectively.The overall response 
rate at 12 weeks was 79%. 
Conclusions: Concurrent capecitabine and external beam RT for 
bone metastases of breast cancer is safe and tolerable. While the 
overall response rate achieved using this regimen is comparable 
to those reported for RT alone, the 53% CR rate noted in our study 
is unusually high. Further evaluation of this approach seems war- 
ranted. 
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ALTERNATIVE GERIATRIC TOOLS FOR PATIENT?S ASSESSMENT OF 
FUNCTIONAL STATUS PREDICT SURVIVAL OF NON-ELDERS BRAIN 
METASTASIS PATIENTS 
S. Sabater MartA ], M. Arenas ~, E. Mur~,V. Hernandez ~, LI. Anglada ~, A. 
Lafuerza ~, F. Llopis ~, R. Leon ~, C. Esteban ~ 
I - SANT JOAN UNIVERSITY HOSPITAL, Oncology department, Reus, Spain 

Purpose/Objectif: To evaluate alternative performance status tools 
in predicting outcome in brain metastases patients referred for ex- 
ternal radiotherapy. 
Materials/Methods: Data from 62 patients were analyzed. Radio- 
therapy treatment consisted of standard palliative RT of 30 Gy in 
ten fractions of whole brain. No controls after RT were mandatory in 
our unit, according to the patient's geographical origin and clinical 
status. In addition to Karnofsky Performance Status (KPS) and neu- 
rological evaluation, their physical activity was assessed by means of 
the activity of daily living (ADL) and instrumental ADL (IADL) scales. 
A neurocognitive evaluation was assessed with the Pfeiffer Short 
Portable Mental Status Questionnaire (SPMSQ) and with the Mini- 
Mental Status Exam (MMSE) if the first test no showed impairment. 
Pfeiffer SPMSQ and the MMSE, administered with the Lobo's Spanish 
translate version are screening tools for dementia. The Barthel Index 
assess ability to conduct ADL thus evaluates ten basic functional 
capabilities. Lawton and Brody's Scale is a self-reported assessment 
about abilities to interact with the community. It measures 8 IADL, 
more complex than the self-care activities.The end-point was overall 
survival, measured from date for radiotherapy evaluation to death. 
At time of analysis all patients were death and the date was know. 
Results: High rates of cognitive impairment were found by both 
neurocognitive tools (Pfeiffer: 80.6% of patients; MMSE: 51%). Also 
dependence was highly prevalent, either measured by the ADL 
(50%) or by the IADL (42.6%). Median overall survival was 76 days. 
Prognostic variables on univariate analysis were: gender, tumoral 
primary site and primary tumor control and extracranial metastatic 
disease. Neurocognitive and functional variables (ADL and IADL) 

were, also, found associated with prognosis, except for Pfeiffer and 
neurological score. On multivariate analysis only retained signifi- 
cance: gender, and independency according to ADL. 
Conclusions: Geriatric tools can have significant prognostic value 
for survival on a oncologic setting assessing non-elders patients. 
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CLINICAL AND RADIOLOGICAL EVALUATION OF PATIENTS WITH 
BONE METASTASES FROM SOLID TUMORS: IS THERE A CORRELA- 
TION BETWEEN CLINICAL STATUS AND TYPE OF BONE METASTA- 
SES? 
D. Kardamakis~,V. Vassiliou ~, Ch. Kalogeropoulou 2, D. Spyropoulou ~, 
Ch. Christopoulos ~, M. Leotsinidis 3 
I - UNIVERSITY OF PATRAS MEDICAL SCHOOL, Radiotherapy, Patras, Greece, 2 
- UNIVERSITY OF PATRAS MEDICAL SCHOOL, Radiology, Patras, Greece, 3 - UNI- 
VERSITY OF PATRAS MEDICAL SCHOOL, Public Health, Patras, Greece 

Purpose/Objectif: To investigate whether there is an association 
between the clinical status of patients with metastatic bone disease 
and the type of bone metastases. 
Materials/Methods: 80 patients with skeletal metastases, referred 
for radiotherapy, underwent both clinical and radiological assess- 
ments. The clinical status of each patient was assessed on the first 
day of radiotherapy by using a bone pain scale graded from 0 to 10 
(10 = worst possible pain, 0 = no pain), performance status evalua- 
tion (Karnofsky performance status index, 0-100), and a quality of 
life questionnaire (EORTC-QOL-physical functioning). The analgesic 
requirement was also recorded. Bone lesions were evaluated with 
computed tomography (CT), and separated into 3 groups: lytic, scle- 
rotic or mixed, in cases where none of the patterns predominated. 
The density of each bone metastasis was measured in Hounsfield 
units (HU). 
Results: The patients with osteolytic lesions had the highest mean 
pain score with 8.1+2.2 points, the least mean scores for quality of 
life and performance status with 31.4+14.6 and $8.6+9.7 points re- 
spectively, the highest opioid consumption (100%), and the least 
mean bone density (116.3+40.4 HU). On the contrary, the group 
with sclerotic metastases had the least mean pain score with 4.6+1.3 
points, the highest mean scores for quality of life and performance 
status (61.1 +15.5 and 66.6+10 points respectively), the least opioid 
requirement (55.5%), and the highest mean bone density (444+86.6 
HU). The group with mixed lesions had intermediate assessment 
values. The differences between the three groups were statistically 
significant for all the parameters evaluated, apart from perform- 
ance status between mixed and sclerotic groups. The correlation 
coefficients were statistically significant between all the parameters 
investigated. Bone density had a strong negative correlation with 
pain and a strong positive correlation with quality of life. 
Conclusions: Our results show a clear correlation between the type 
of bone metastases and the clinical status of patients. Patients with 
excessive bone resorption suffer the most, and should be given pri- 
ority in treatment. CT proved to be a practical and efficient method 
not only to investigate and classify metastatic bone lesions, but also 
to measure bone density. 
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COMPLIMENTARY THERAPY USE AND KNOWLEDGE IN PATIENTS 
AND ONCOLOGISTS 
C. Palmer 1, H. Hatcher ] , G. Horan 1, N. Simpson 1, H. Earl 1 
1 - CAMBRIDGE UNIVERSITY HOSPITAL. Oncology Centre, Cambridge, UK 

Purpose/Objectif: Cancer patients often seek complimentary 
therapies in addition to those prescribed by a medical practitioner. 
These can interact with their oncology treatment. No survey has yet 
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been undertaken to evaluate use or knowledge of complimentary 
therapies by patients undergoing chemotherapy in the. Determine 
the frequency of use and nature of complimentary therapies in an 
unselected group of chemotherapy patients. Evaluate the number 
of patients at risk from drug interactions. Determine the need for 
further patient information and medical training on complimentary 
therapies. 
Materials/Methods: A questionnaire was designed and approved 
by local ethics and research and development committees. This 
was given to all patients attending clinics for chemotherapy over 
3 weeks. The questionnaire was anonymous but included data on 
age, sex, site of primary cancer, stage of disease and knowledge of 
complimentary therapies. 
Results: Number of replies=67. Male=17, female=50. Primary sites 
were lung (13), breast (13), sarcoma/melanoma (6), colorectal (11), 
pancreas/upper GI (7), gynaecological (17). 5 patients were undergo- 
ing adjuvant treatment and 62 had advanced disease. Only 5/67 said 
they had been given information on alternative treatments, whereas 
43 said they would like such information. Patient understanding of 
complimentary therapies ranged widely from herbal remedies to 
physical therapies and even surgery.16/67 patients were taking 
complimentary therapies at the time of the survey, 2 of whom faced 
potential drug interactions. These had not been recorded or recog- 
nised by the treating physicians. 
Conclusions: Responders to the survey were more likely to be fe- 
male, have advanced disease, or a cancer for which there are limited 
treatment options. A significant proportion of patients would like 
more information on alternative treatments, although it is rarely 
given. Oncologists may need further education to inform patients 
and prevent harmful drug interactions. 
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EUROPEAN FRENCH-SPEAKING STUDY FROM THE GEMO* GROUP 
ON BONE METASTASES MANAGEMENT: A SPECIAL FOCUS ON EX- 
TERNAL BEAM RADIOTHERAPY PRACTICE SURVEY 
N. Magne ~, R-O. Mirimanoff 2, P. OlivierS, J-P. Vuilliez% M. Tubiana-Hu- 
lin% J-J. Body%J-L Lagrange 7 
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Curieth~rapie, Villejuif, France, 
2 - CENTRE HOPITALIER UNIVERSITAIRE VAUDOIS, Service de Radio-Oncologie,, 
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4 - HOPITAL MICHALLON, CENTRE HOSPITALIER UNIVERSITAIRE DE GRENOBLE, Service 
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S - CENTRE RENE HUGUENIN, D~partement d'Oncologie M~dicale, Saint- 
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7 - AP-HP HA'PITAL HENRI MONDOR, Service d'Oncologie Radioth~rapie, 
Cr~teil, France 

Purpose/Objectif: A lot of surveys of bone metastases manage- 
ment are published in the literature coming from different countries. 
Also, management practices have changed over the past 2 decades, 
as a consequence of several important clinical trials. To date, never 
survey practice study has not been performed including the differ- 
ent physicians involved in the bone metastases management. The 
aim of the present study was to perform a bone metastases survey 
practice and the present data to report results focusing on the ex- 
ternal beam radiotherapy in order to assess in 2005 the European 
French-speaking state of the art and to establish in a second time by 
specialities involved recommendations and guidelines. 
Materials/Methods: A large questionnaire about bone metastases 
based on clinical cases and supplemented with general questions 
including diagnostic and follow-up strategies, medicine therapies, 

external and metabolic radiotherapy strategies, surgical treatments, 
biological markers, supportive care approaches, was sent to 4706 
practitioners French-speaking all around in Belgium, France, Luxem- 
burg and Switzerland by TNS Healthcare society. The questionnaire 
has been elaborated by different recognized experts in the field of 
bone metastases among European French-speaking. 
Results: In total, 644 matched questionnaires were analyzed. Twen- 
ty-eight percent was concerned by the radiotherapy approach and 
judged as able to respond to the part dedicated to external beam 
radiotherapy. A large part of these practitioners used a total dose 
irradiation of 30 Gy delivered by 10 fractions (69%). A large majority 
used 2 opposed fields (Ant-Post) in 78.3 % prescribed at mid length 
(26.6 %) or non equally ponderated (48.7 %). 71.3 % irradiated also 
up and down the concerned vertebra with a dosimetry planning 
treatment in 85 % and using high energy megavoltage produced by 
a linear accelerator in 42 %. Moreover, 54 % practitioners used short 
course radiotherapy in routinely practice in relation of the life ex- 
pectancy of their patients less than 3 months (73 %) or an advanced 
disease (47%). 
Conclusions: From a technical and clinical point of view, standards 
or widely accepted attitudes progressively emerge for treatment 
options. Nevertheless, there is still a need for standardization of tar- 
get volumes and ICRU point of prescription. 
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FEASIBILITY OF PELVIS RE-IRRADIATION USING INTENSITY-MODU- 
LATED RADIOTHERAPY (IMRT) 
M. Frakaloss% M. Ghaly% R. Byrnesl,J. Musmacher 1 
1 - HUNTINGTON HOSPITAb Radiation Oncology, New York, USA 

Purpose/Objectif: Patients with second pelvic primary or local pelvic 
recurrence have an unfavorable prognosis. However; a new problem 
is presented in patients who have received previous irradiation to 
the pelvis. In these patients, tumor is very often not easily resectable 
and conventional radiation techniques carry the risk of prohibitive 
normal tissue complications .The aim of this retrospective study is to 
evaluate the possibility to treat with relatively high radiation doses 
in patients with a previously irradiated pelvis. 
Materials/Methods: Nine patients were included; five male and four 
female, median ages was 71. Pelvic pain was the presenting symp- 
tom in six; (Three with colo-rectal failure, two with endometrial 
recurrence and urothelial recurrence in one) and three presented 
with primary rectal cancer. All were previously treated with pelvic 
radiation ;( Prostate seed implant in four, vaginal brachytherapy in 
three and true pelvis external irradiation in two).lMRT was planned 
for delivery of 50.4 Gy to (PTVl), gross tumor volume plus 1 cm mar- 
gin and 45 Gy to (PTV 2), pelvic lymph nodes, simultaneously in 25 
fractions. Concurrent chemotherapy were given to all patients (oral 
5FU"XELODA" in four and weekly cisplatin in five). Daily treatment 
time was monitored as the patient enters the treatment room. Acute 
rectal and hematological toxicities were evaluated weekly during ra- 
diation using the modified RTOG morbidity criteria. 
Results: All patients completed the planned treatment schedule. Av- 
erage PTV1, PTV 2 volumes were 286.7, 1166.8 cc3 respectively .Me- 
dian bladder dose was 30.4 Gy. Average daily treatment time was 32 
minutes. Seven patients experienced grade 1 hematologic toxicity. 
Antidiarrhea medication was required for 6 patients. No grade 3 or 
higher acute rectal toxicities were observed. After chemoradiation, 
patients with rectal primary underwent anterior resection and six 
with pelvic pain before treatment had good symptomatic response. 
At median follow-up of 12 months, seven patients had complete ra- 
diological response and stable disease in two. 
Conclusions 
The described combined treatment is feasible and well tolerated. 
The possibility to treat with relatively high radiation doses in this 
ongoing study, may improve patients' outcome 
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GLUTAMINE AND OESOPHAGIC ACUTE TOXICITY IN THE RADIO- 
CHEMOTHERAPEUTIC TREATMENT OF LUNG CANCER 
P.M. Vinals ~, N. Rodrig uez I, X. Sanz I, J. Dengra ~, P. Faro I, A. Reig ~, F. Fer- 
reP, D. Gomez~,J.D. Lozano~,J.L. Lopez ~, M. Lacruz2, J. Quera 2, E. Fern- 
andez Velilla T, M. Algara 2 
I - HOSPITAL DE L A  ESPERANZA, Radiation Oncology, Barcelona, Spain, 

2 - HOSPITAL DE LA  ESPERANZA. UNIVERSIDAD POMPEU FABRA, Radiation Ontol- 
ogy, Barcelona, Spain 

Introduction: Oesophagic acute toxicity is one of the limiting fac- 
tors of the radiochemotherapy efficacy in patients affected of locally 
advanced lung cancer. Glutamine is an amino acid that could dimin- 
ish this toxicity. 
Objective: To analyse the acute toxicity in patients affected of lung 
cancer receiving radiochemotherapy and Glutamine. 
Materials/Methods: Seventy-five patients [68 (90,66%) men and 
7 (9,34%) women], candidates to radiochemotherapy treatment, 
were included between September 2004 and April 2006. A total of 
59 (78,66%) patients were affected of NSCLC ( 1,69% IIA, 15,25% liB, 
22,03% IliA, 59,34% IIIB and 1,69% IV) and 16 (21,34%) of limited 
SCLC. All they received Glutamine, 10 grams po every eight hours 
from a week before beginning the radiotherapy up to two weeks 
later. The mean age was 63,11 + 22,38. Chemotherapy was previ- 
ously administered in 26 (34,66%) cases and concomitantly in 49 
(65,34%) cases. The mean dose was of 59,02 + 17,5 Gy, administered 
by mean of 3D-CRT and three-dimensional dosimetry. The mean 
length of oesophagus included in the treatment volume was 11,6S 
_+ 5,66 cm. 
Results: It was analyzed the onset, grade of oesophagitis and anal- 
gesia required according to administered dose. Neither side effects 
nor toxicity were registered related with Glutamine. Only in a patient 
was discontinued by an intercurrent process. 
It was analyzed the onset, grade of oesophagitis and analgesia re- 
quired according to administered dose. Neither side effects nor tox- 
icity were registered related with Glutamine. Only in a patient was 
discontinued by an intercurrent process. 
Conclusions: In spite of the limited size of the sample, it seem that 
the employment of Glutamine causes a delay in the appearance of 
oesophagitis and diminishes their intensity in patients that receive 
mediastinal radiotherapy. 
In spite of the limited size of the sample, it seem that the employ- 
ment of Glutamine causes a delay in the appearance of oesophagitis 
and diminishes their intensity in patients that receive mediastinal 
radiotherapy. 
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Grade I I  ( 5 )  Grade I - I I  (5)  Grade i i - I I I  (1 )  
Grade l l - I I I  (2) Grade I I  (5) Grade I I I  ( I )  

Total: 22 (53,65o/a,) TOtal: I 5  (36,58% ) Torah3 (7,34e/a) 
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HYPOFRACTIONATED RADIOTHERAPY IN "POOR PROGNOSIS" PA- 
TIENTS WITH GLIOBLASTOMA MULTIFORME: AN INTERIM ANALY- 
SIS OF A RANDOMIZED TRIAL 
D. Amelia ~, M. Lupattelli I, F. Cucciarelli ~, M. Nardi 2, P. GiovenalP, C. 
Aristei ~ 
I - UNIVERSITY AND GENERAL HOSPITAL, Radiation Oncology, Perugia, Italy, 
2 - UNIVERSITY AND GENERAL HOSPITAL, Neurosurgery, Perugia, Italy, 
3 - UNIVERSITY AND GENERAL HOSPITAL, Pathology, Perugia, Italy 

Purpose/Objectif: Data from literature show that in glioblastoma 

multiforme (GBM) patients (pts) "poor prognosis" hypofraction- 
ated or accelerated radiotherapy may represent the standard of 
care. However the standard regimen of palliative radiotherapy has 
not been defined. Aims of the study is to evaluate, firstly in terms of 
overall survival (OS), and secondly quality of life (QOL), the efficacy 
of two different radiation regimens at the half-fase of the accrual. 
Materials/Methods: At our Institution, from January 2002 we have 
enrolled 69 pts affected by histologically confirmed GBM "poor 
prognosis" (5 'h - 6 th class according to Curran RPA). The patients were 
randomized between two arms: 30GylAfr every other day (arm A) vs 
42Gy114fr every day (arm B). (34 female, 35 male) aged from 47 to 
84 years (median age 66 years). The QOL of each patient was evalu- 
ated by Karnofsky Performance Status (KPS), Barthel Index, Basic 
Activities of Daily Living (BADL), Instrumental Activities of Daily Liv- 
ing (IADL) and Mini-Mental-State Examination (MMSE) scales; this 
evaluation was performed before, at the end of radiotherapy and 
each follow-up. According to the statistical analysis we estimated a 
total of 140 pts to be enrolled in the study. Patient characteristics 
are as follows: gender MIF 35•34; median age 66 years (range 47- 
84); type of surgery: gross total resection = 27, subtotal resection = 
18, stereotactic biopsy = 24). Ninety percent of pts had a KPS _< 70% 
(median KPS 50%). 
Results: At the time of the interim analysis 34 pts were enrolled in 
arm A and 35 in arm B.The QOL evaluation was done in 65% OS cal- 
culated by Kaplan-Meyer method and compared by c2 test was: 

Months A (%) B (%) 

6 66.7 + 8.2 78.8 + 7.1 

12 30.3 + 8.0 29.6 + 8.6 

No statistically significant difference in terms of OS between the two 
radiotherapy regimens was demonstrated (p=0.354), nevertheless 
exists a gap in the period corresponding to mean survival. No acute 
toxicity was registered in all pts. 
Conclusions: The two radiotherapy regimens seem to be feasible 
and enough effective as palliative treatment for this setting of pts 
but no difference in terms of OS has been found. The study is on 
going in order to reach the number of pts established by statisti- 
cal analysis. We also must underline the diffuculty of performing the 
cognitive tests in a group of pts with poor clinical condition and fast 
pathological progression. 
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INCIDENCE AND MANAGEMENT OF INFUSION PAIN IN PATIENTS 
TREATED WITH OXALIPLATIN 
H. Hatcher ~ , C. Palmer ~ , P. Carrie ~ , A. Ahmad 2, G. Horan ~ 
1 -CAMBRIDGE UNIVERSITY HOSPITAL, Oncology Centre, Cambridge, UK, 
2 - CAMBRIDGE UNIVERSITY AND KINGS LYNN HOSPITALS, Oncology Centre, Cam- 
bridge, UK 

PurposelObjectif: The combination of oxaliplatin and S FU (FOL- 
FOX) has become a standard treatment in the management of 
colorectal cancer (CRC). Oxaliplatin has also been combined with 
oral capecitabine (XELOX) with similar efficacy but with a different 
toxicity profile. Infusion pain has rarely been described with oxali- 
platin but is thought to be due to acute neurotoxicity. We sought 
to evaluate the incidence of infusion pain, whether it is related to 
a specific combination schedule, and what measures can be taken 
to prevent it. 
Materials/Methods: 29 patients with metastatic CRC were treated 
on 2-weekly schedules of either FOLFOX (85mglm 2 oxaliplatin and 
400mglm 2 bolus S FU on D/ with an infusion of SFU of 2400mgl 
m 2 over 2 days given via a central venous access device), or XELOX 
(oxaliplatin 85mglm 2 on D/ with 800mglm 2 capecitabine bid on D 
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1-10). Oxaliplatin was infused over 2 hours in 250 mls 5% Dextrose, 
Toxicities (NCI-CTC v2) were recorded throughout and at the end 
of their treatment. Incidence and severity of pain during the oxali- 
platin infusion was recorded.This was correlated with neurological, 
skin and other toxicities. Management strategies were employed to 
reduce the severity of the pain and their success recorded. 
Results: Of the 27 evaluable patients to date, 9 were treated with 
FOLFOX and 18 with XELOX. Infusion pain was not seen in any of the 
FOLFOX patients but was observed in 11118 (61%) of those treated 
with XELOX. In 3 of these patients the pain persisted for over 24 
hours and interfered with use of that arm. Pain was maximal at cycle 
2 after which modifications were made. In all patients with infusion 
pain heat bags were initially used. In addition 2111 patients required 
prolongation in infusion time from 2 to 3 hours, 7 had an increased 
volume of dextrose given with the oxaliplatin, and 2 patients re- 
quired dose reductions. In only I patient was dose intensity affected 
by infusion pain. There was no correlation of infusion pain with neu- 
ropathy, skin toxicity, performance status, age nor any other toxicity. 
All other toxicities were G2 or less. 
Conclusions: Infusion pain was frequently observed in patients 
receiving XELOX but not in those treated with FOLFOX. The lack of 
infusion pain in the FOLFOX patients could reflect the use of long 
venous catheters required for 5FU administration preventing local 
toxicity of oxaliplatin, or a specific interaction between capecitabine 
and oxaliplatin.The frequency of infusion pain in the XELOX treated 
patients was higher than that expected from published studies. This 
may be due to differences in drug scheduling. Although distress- 
ing to the patient, symptoms were controlled with modifications of 
oxaliplatin delivery without compromising drug intensity. 
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INFLUENCES OF TWO DISTINCT RADIOTHERAPY FRACTIATION 
AND PROGNOSTIC FACTORS IN THE SURVlVAL IN PATIENTS WITH 
BRAIN METASTASES 
A. Yylmaz I, A. Mayadagli ~, A. Ozkan ~ , M. Kocak ~ , A. Marti ~ , C. Parlak ~ , 
O. Demir ~ 
I - D~ LUTFI KYRDAR KARTAL E.A. HASTANESI, Radiation Oncology, Istanbul, 
Turkey 

PurposelObjectif:The objective of this study is to investigate impact 
of two distinct radiotherapy fractionations and prognostic factors 
on the survival in patients with brain metastasis retrospectively. 
Materials/Methods: Eighty patients who presented to our clin- 
ics with brain metastasis between dates March 2002 and Novem- 
ber 2004 were randomized to be treated with either 3000 cGy/10 
fractions (Group I) or 2000cGylS fractions (Group 2), regardless of 
whether the metastases operated or not. Primary end-point of the 
study was the impact of these two radiotherapy (RT) schedules on 
survival. Secondary end-points were influences of several prognos- 
tic factors like age, performance status, primary tumor, state of pri- 
mary tumor, number of metastatic lesions in the brain, presence of 
other metastases and whether the brain metastases were operated 
or not, on survival. 
Results: Eighty patients who developed brain metastases were en- 
rolled into the study. Sixty two patients (77,5%) were male, and 18 
patients (22,5%) were female. Median age was 59 (20-80) years. The 
most frequent primary sites encountered in the study were lung 
cancer (56 cases), breast cancer (7 cases) and cases with unknown 
primary (5 cases). Thirty nine patients had only brain metastases 
while 41 patients had other metastases besides brain metastases. 
Bone was the most frequent secondary metastatic site (41,46%). 
Metastatic lesion was solitary in half of the patients. In general, 
the primary foci were under control in 50% of cases. Nine patients 
(I 1,25%) underwent surgical intervention to the metastatic lesion in 
the brain. Patient characteristics are summarized in Table I. Median 
survival for the both group was 90 days (95% CI; 41-148). Median sur- 

vivals were 80 days (95% CI; 0-180) and 80 days (95% CI; 34-145) for 
group I and 2, respectively. No statistically significant difference was 
notable between two treatment schemes in terms of overall survival 
(p:0,734). It was concluded that younger patients, those with pri- 
mary tumor under control, those with breast cancer and unknown 
primary, and those with good pretreatment performance status had 
statistically significant advantage of survival compared to the oth- 
ers. Those having solitary metastatic focus in the brain (p=0.208) 
and those with other organ metastasis besides brain (p=0.227) have 
statistically insignificant survival advantage. Likewise, operation 
to the metastases in the brain has not altered the prognosis in the 
present study (p=0.231). 
Conclusions" In this study, no statistically significant difference of 
overall survival was notable between two distinct radiotherapy 
schedules. For this reason, it is concluded that patients with favora- 
ble prognostic factors should be managed with conventional treat- 
ment options that do not disturb general condition, and do increase 
quality of life; and hypofractionated treatment schedules that de- 
crease the treatment burden should be performed to the patients 
with shorter life expectancies and to those having poor prognostic 
factors. 

Table 1 Patient Characteristics 
Characteristics Group 1 (n) Group 2 (n) Total n (%} 

Female 30 32 62 (77 5) 
Male 10 8 18 (225) 

Age Median 59 (20 80) 
<60 years 20 22 42 (52 5) 
>60 years 20 18 38 (475) 

Prima~ tumor 
Lung 27 29 56 (70) 
Breast 3 4 7 (875) 
Unknown primary 4 1 5 (6 25) 
Other 6 6 12 (15) 

Site of metastasis 
Only brain 16 23 39 (48 751 
Brain + other(s) 24 17 41 (5125) 

Number of metastatic foul in the brain 
Solitary 19 21 40 (50) 
Multiple 21 19 40 (50) 

state of primary tumor 
Under control . 16 19 85 [4375) 
Uncontrolled 20 20 40 (50) 
Unknown 4 I 5 (6 25) 

Metastasectomy 
Yes 5 4 9 (11 25) 
No 35 36 71 (8875) 
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INFORMATION NEEDS OF EARLY-STAGE PROSTATE CANCER PA- 
TIENTS: A COMPARISON OF SEVEN EUROPEAN COUNTRIES AND 
CANADA. 
C. Capir@, D. Feldman-Stewart 2, U. Abacioglu 3, M. Gawkowska-Su- 
winska 4, F. van Gils s, A. Heyda 6, S. IgdemT, V. Macias ~, C. Moynehan 9, 
M. Pijls-Johannesma 1°, H. W6rdehofP I 
I - KINGSTON UNIVERSITY, Oncology, Kingston, Canada 
2 - STATE HOSPITAL, Radiotherapy, Rovigo, Italy 
3 - MARMARA UNIVERS~TY HOSPITAL, Radiotherapy, Istambul, Turkey 
4 - ONKOLOG,-INST M CURIE, I Klinika Radioterapii, Gliwice, Poland 
5 - Radiotherapy, MAASTRO-CUNIC, Maastricht, The Netherlands 
6 - I KUNIKA RADIOTERAP,, Centrum Onkologii-lnst M Curie, Gfiwice, Po- 
land 
7 - METROPOLITAN FLORENCE NIGHTINGALE HOSPITAL, Radiotherapy, Istambul, 
Turkey 
8 - HOSPITAL GENERAL DE CATALUNYA, RADIOTHERAPY, Barcelona, Spain 
9 - ROYAL MARSDEN HOSPITAL, ACAbEMIC UROLOGIC UNIT, London, England 
10 - Radiotherapy, MAASTRO-CLINIC, Maastricht, The Netherlands 
11 - University of Magdeburg, Klinik fdr Strahlentherapie, Magdeburg, 
Germany 

Purpose/Objectif: To determine if a core of information can be de- 
fined to address common information needs of patients with early- 
stage prostate cancer. 
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Materials/Methods: A survey of recently treated patients was con- 
ducted in Canada, Italy, Germany, Poland, The Netherlands, and Tur- 
key. A rigorous translation and piloting process ensured that culture 
and language were appropriate. Eligibility criteria were: diagnosed 
with early-stage prostate cancer, treated within the previous 3-24 
months, and could read language of survey. Participants were re- 
cruited either as (a) consecutively eligible patients in a followup 
clinic, or (b) all eligible patients from a database. Each participant 
used a 4-point Likert scale (essential, important, no opinion, avoid) 
to rate how important it was to answer each of 92 questions for 
early-stage prostate cancer patients between diagnosis and treat- 
ment decision. 
Results: The number of participants in each country were: Canada 
130, Italy 47, Germany 48, Poland SS, the Netherlands 103, and Tur- 
key 66 (response rates range from 60%-94%). Within each country, 
there was wide variability in responses. Every question was rated 
essential by some of its participants while most questions were also 
rated avoid by others: Canada (total: 77 questions avoided by some), 
Italy (77), Germany (61), Poland (71), Netherlands (79), and Turkey 
(85). However, the mean number of questions rated essential per 
participant separated the countries into two groups: the higher-in- 
formation countries (HIC) were Canada (mean: 49 questions), Ger- 
many (52), and Netherlands (51), and the lower-information coun- 
tries (LIC) were Italy (36), Poland (34) and Turkey (31). Countries in 
the two groups also differed in the percentage of participants who 
wanted to avoid at least one question, with the HIC having fewer 
participants who wanted to avoid something: Canada 44%, Ger- 
many 38%, and Netherlands 44% compared to the LIC: Italy 81%, 
Poland 52% and Turkey 61%. Despite the variability, 16 questions 
were rated essential by at least 50% of participants in each country 
of both groups. An additional 29 questions were rated essential by 
more than 50% of participants in each of the HIC; 2 additional ques- 
tion were rated essential by more than 50% of each of the LIC. 
Conclusions: A set of 16 questions can be used to create core infor- 
mation that will be considered essential to the majority of patients 
in each participating country. From there, individualization will be 
required both by country--with southern and eastern European 
countries generally wanting less information--and by individuals 
within each country, in order to address individual patients' infor- 
mation needs. Results from England and Spain will also be included 
in the presentation. 
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RANDOMIZED TRIAL FOR BONE METASTASES. A SIX ALTERNED 
DAYS COURSE RADIATION THERAPY VS MORE STANDARD TREAT- 
MENT 
L. Gutierrez Bayard% M.C. Salas Buzon% P. Roman Rodriguez ~ 
I - HOSPITAL UNIVERSITARIO PUERTA DEL MAR, Radiotherapy Oncology, Cadiz, 
Spain 

Purpose/Objectif: We examined whether radiotherapy of painful 
bone metastases can be altered using the same biologically effec- 
tive dose (BED) without imparing effectivity. 
Materials/Methods: 90 patientes with painful bone metastases hav- 
ing no prior surgical intervention or radiotherapy and had a mediam 
follow-up of 12 months, were analyzed. 2 groups were homogene- 
ous. The primary tumor was located in the breast in 34.4%, in the 
lung in 30%, and in the prostata in 15.6%. The most frecuent sites 
of metastases were : axial skeleton (68.9%); extremity ( 26.7%); and 
skull (4.4%). 45 patients received a total dose of 27 Gy in 6 alterned 
days in 2 weeks ( dose/day 4.5 Gy), and 4S patients received 30 Gy in 
2 weeks, 10 days ( daily dose 3Gy) with the same BED (39GY10). 
Results: There were no signigicant differences in frecuency, time 
duration of pain relief, improvement ( parcial or complete ) of fun- 
tionality, recalcification, frecuency of retreatment. There was a light 
trend favoring 30 Gy in frecuency of improvement of funtionality 

and survival ( 1.23 times mayor). There were significant differences 
favoring 30 Gy in frecuency of pathologic fractures ( 3.75 times mi- 
nor) 
Conclusions: Higher dose, fractionated treatments produced a 
greater frecuency and duration of response with an improved net 
pain relief. The schedule in alterned days lets increased the number 
of pateintes treated per machine unit, reduces hospital stay and the 
cost of transport, and improved cuality of life. 
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REFERRALS FOR SPINAL CORD COMPRESSION STILL ALWAYS ON 
A FRIDAY 
A. Vulto% I. HeimsotM, R Poortmans ~ 
1 - BERNARD VERBEETEN INSTITUTE, Radiation Oncology, Tilburg, The Nether- 
lands, 2 - ACADEMIC MEDICAL CENTRE, Radiation Oncology, Amsterdam, The 
Netherlands 

Purpose/Objectif: Spinal cord compression (SCC) represents a 
medical emergency, because delayed treatment increases the risk 
of progression and irreversible deficits, such as motor and sensory 
dysfunction and loss of sphincter control. Radiotherapy should 
therefore be initiated as soon as possible. In former research -per- 
formed because there was a general feeling that there was a delay 
in referral for this medical emergency- we showed that there were 
significantly more referrals on Friday compared to the other days of 
the week. These results were discussed with the referring physicians 
and published. We now investigated whether this influenced the 
referral pattern. 
Materials/Methods: The time pattern of referral was analysed for 
all patients that had been treated for SCC after publication of our 
former results. 
Results: From January 1998 to December 2004, 541 patients were 
referred for SCC. 36 of those patients had been irradiated more than 
once for SCC. There were still significantly more referrals on Friday, 
26.0 %, compared to 11.6 % on Monday, 15.2 % on Tuesday, 18.1% 
on Wednesday, 21.9 % on Thursday and only 4.3 % on Saturday and 
2.9 % on Sunday. The variation per hospital was considerable. 
Conclusions: Although former results were discussed with the refer- 
ring physicians and even published to encourage speed of diagno- 
sis and referral, the referral pattern for SCC did change only mod- 
erately. 
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SERIOUS OCULAR COMPLICATIONS OF ZOLEDRONATE 

T.C.S. Woo% D. Joseph 2, R. Wilkinson 2 
1 - NATIONAL UNIVERSITY HOSPITAL, Department of Radiation Oncology, Sin- 
gapore, Singapore, 
2 - SiR CHARLES GAIRbNER HOSPITAL, Department of Radiation Ontology, 
Perth, Australia 

Purpose/Objectif: Zoledronate is a third-generation bisphospho- 
nate agent that has recently gained popular use among oncolo- 
gists because it is many times more potent than pamidronate. It has 
recently become standard treatment for patients with metastatic 
breast cancer, lung cancer, myeloma and hormone-resistan prostate 
cancer. Little known is the fact that Zoledronate can cause side ef- 
fects that can permanently affect a patient's vision. We present two 
cases seen at our institution and a literature review of the topic in or- 
der to bring these problems to the attention of treating clinicians. 
Materials/Methods: The ocular side effects of zoledronate in two 
patients are described. Literature review is presented. Effective 
treatment for this condition is described and a prophylactic regimen 
for futrure use of zoledronate is given. 
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Results: Two cases of severe ocular side effects were seen. These pa- 
tients were being treated for Iocalised prostate cancer in the context 
of a randomised trial for Iocalised prostate cancer. 72 -96 hours after 
the administration of zoledronate, these patients developed signs 
and sypmtoms consistent with bilateral uveitis and scleritis. Synae- 
chiae with cell and flare reaction were seen in the eyes, indicative 
of an ongoing serious immunological reaction that was likely to 
progress to permanent damage of the eyes if left untreated. 
These patients were given a regimen of antihistamines and topical 
and systemic steroids that successfully resolved the ocular reactions. 
In addition to this, an ongoing prophylactic regimen of antihista- 
mines and steroids were given at the time of rechallenge to zoledro- 
nate. Using these treatments, the patients were able to continue to 
receive zoledronate on a monthly basis.This is in contrast guidelines 
in the published literature which necessitate the cessation of bi- 
sphophonate use 
Conclusions: Clinicians should be alert to side-effects that threaten 
vision when administering zoledronate to their patients. Patients 
need to be promptly examined and treated with an intensive regi- 
men of steroids and antihistamines when these effects occur. It is 
possible to continue bisphosphonate use after the development of 
these side effects. 
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SINGLE-FRACTION 8GY RADIOTHERAPY FOR BONE METASTASES 
OF LUNG CANCER 
I. Golubicic ~ , N. Jovanovid, S. Isakovic ~, N. Borojevic 1 
I - INSTITUTE OF ONCOLOGY AND RADIOLOGY OF SERBIA, Medical Faculty Belgrade 
University, Belgrade, Serbia and Montenegro 

Purpose/Objectif: In the recent trials it was concluded that radio- 
therapy is clearly effective in reducing pain from painful bone me- 
tastases and it is seemed that there no evidence in efficacy between 
different fractionation schedules. We carried out the prospective 
study aimed to evaluate 8 Gy single-dose radiotherapy in painful 
bone metastases in pts with lung ca assessing pain relief and treat- 
ment related complications. 
Materials/Methods: There were 84 pts included in the study over 
the period January 2002 to April 2003, including criteria: histologi- 
cally proven lung malignancy, one or more bone metastases dem- 
onstrated by radiography and/or skeletal scintigraphy, no prior irra- 
diation of the metastatic area, without pathological fractures except 
spine and estimated life expectancy of >6 weeks. 78 pts were evalu- 
able for study assessment. Median age was 61,5 yrs, M/F=94%:6%. 
Site of bone meta: spine 31%, pelvis and femur 36%, humerus 18%, 
and other sites 15%. Histologically the majority of pts had NSCLC 
(48,7%) and among them 76,3% with Gill differentiation. 70% pts 
were noticed not to have dissemination outside the skeletal system. 
All pts received megavoltage X-ray irradiation through one direct 
field or two parallel opposed fields and TD 8Gy/lfr. Antiemetics 
were not prescribed. Evaluation was performed at the first month 
each week after irradiation and monthly thereafter using pre and 
post treatment WHO performance status rating, pain scale and an- 
algesic requirement scale. Also we used nausea/vomiting and tired- 
ness scale on the first follow-up visits and opiate analgesia had to 
be continued. 
Results: One month after RT response was noticed in 88,4% pts, CR 
in 38,3%. 8 pts did not responded, opiate analgesia had to be con- 
tinued. The majority of pts had improvement in the first week 58%, 
CR in 7,5%. In pts with spinal compression neurological symptoms 
was disappeared in 75% during the four weeks after RT. There was 
not significant difference between groups according to histological 
subtype. Overall survival from the time the pts received RT was 3,6 
mths. 60% pts experienced no anorexia, nausea and vomiting and 
just 15% had vomiting to a varying degree. Some degree of tired- 
ness was reported by the 70% pts. Due to short time of life after RT 
no late adverse effects was diagnosed. 

Conclusions: 8 Gy given in a single-dose in pts with lung cancer and 
metastatic bone disease is effective management in pain relief with 
acceptable acute side complications. 
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TARGET SELECTION IN MULTIPLE SPINAL METASTASES 
Y. Hamamoto 1, M. Kataoka ~ 
1 - SHIKOKU CANCER CENTER, Radiology, Matsuyama, Japan 

Purpose/Objectif: Prevention of spinal-cord compression is one 
of the aims of radiation therapy (RT) for spinal metastases. To find 
lesions with high risk of symptomatic spinal-cord compression, we 
examined features of spinal metastases caused symptomatic spinal- 
cord compression. 
Materials/Methods: Fifty three patients were treated with RT for 
cervical and/or thoracic spinal metastases in 2004-2005. Among 
these patients, 49 patients (56 lesions) were evaluable by magnetic 
resonance imaging, and reviewed in this study (lesions of cervical 
spine with and without extension to upper thoracic spine, 8, lesions 
of thoracic spine, 48). Twenty-one patients (43%) had symptoms of 
spinal-cord compression at presentation. 
Results: Incidence of symptomatic spinal-cord compression of tho- 
racic lesions and cervical (with and without extension to upper tho- 
racic spine) lesions at presentation were 42% and 13%, respectively 
(p=0.017). Ninety percent of lesions with symptomatic spinal-cord 
compression had involvement of lamina of the vertebra. Fifty-six 
percent of lesions with involvement of lamina caused symptomatic 
spinal-cord compression and 10% of lesions without involvement of 
lamina caused symptomatic spinal-cord compression (p=O.O06). 
Conclusions: Timing of RT tended to be delayed in lesions of tho- 
racic spine compared to lesions of cervical spine. It was likely that in- 
volvement of the lamina is a risk factor for symptomatic spinal-cord 
compression. Spinal metastases with involvement of lamina of the 
vertebra may be targets of RT whether they are painful or not. 
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WHOLE BRAIN RADIOTHERAPY (WBRT) FOR RTOG RPA 3 PRO- 
GNOSTIC CLASS PATIENTS WITH BRAIN METASTASES: PRELIMINA- 
RY RESULTS OF A PROSPECTIVE TRIAL. 
K. Janowska 1, L. Kepka 1, A. Niwinska ~, D. Tyc-Szczepaniak ~, E. Wa- 
silewska-Tesluk 3, E. Cieslak 3, K. Dyttus-Cebulok ~, M. Wierzchowski 4, L. 
Pietrzak ~, K. Bujko ~ 
I - THE MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER AND INSTITUTEr De- 
partment of Radiation Oncology, Warsaw, Poland, 
2 - THE MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER AND INSTITUTE, 

Breast Cancer Clinic, Warsaw, Poland, 
3 - PUBLIC HOSPITAL OF PNEUMONOLOGY AND ONCOLOGY, Olsztyn, Poland, 4 - THE 
MARIA SKLODOWSKA-CuRIE MEMORIAL CANCER CENTER AND INSTITUTE, Lung Can- 
cer Clinic, Warsaw, Poland 

Purpose/Objectif: The real benefit of whole brain radiotherapy 
(WBRT) for RTOG RPA 3 prognostic class patients with brain metas- 
tases is unknown. There are patients in KPS<70 with dismal median 
survival of approximately 2 months. Although in retrospective stud- 
ies WBRT is considered as effective in relieving symptoms, its real 
benefit independent of steroids usage remains unknown for this 
group of patients. These patients are usually not subjects of clinical 
trials. A prospective clinical trial with an aim of determining a pal- 
liative benefit of WBRT for such patients is conducted. Preliminary 
results of this study are presented. 
Materials/Methods: Forty four patients with brain metastases in 
RTOG RPA 3 prognostic class were included in the study up to now. 
Primary sites were as follows: 26 - lung, 8 - breast, 8 - unknown pri- 
mary, 2 - colorectal. All patients received WBRT (20 Gy/S fractions) 
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and were asked to complete an identical questionnaire on symp- 
toms before and one month after radiotherapy. Patient's symptom 
checklist consisted of 17 symptoms scored from 0 to 3. Higher score 
meant higher intensity of symptoms. Doctors evaluated general 
(KPS) and neurological (EORTC scale) condition and steroids usage, 
prior and one month after radiotherapy. Total scores from question- 
naires were considered and changes in score after treatment were 
assessed. Comparison of doctor's and patient's opinion upon im- 
provement was done. 
Results: Thirty six patients had a follow-up > 1 month and were 
evaluated. Fourteen (39%) out of 36 analyzed patients filled both 
questionnaires. Among 21 non-responders to second questionnaire, 
there were 15 who died before evaluation period. Mean scores of 
patients symptom checklist were 17.0 (SD=7.49) and 22.4 (SD=7.05), 
before and one month after radiotherapy, respectively (p=0.02). Only 
2 patients reported improvement of symptoms after radiotherapy, 
12 patients declared worsening of symptoms. Of 14 patients who 
returned questionnaires, there were 12 evaluated by radiotherapist. 
There was discordance between doctors and patients evaluation of 
radiotherapy effect. According to doctor's statements concerning 
performance status and neurological condition, deterioration was 
noticed in 4 and 3 cases, respectively. Other (respectively, 8 and 9) 
patients were evaluated as with stable or improved functions. Ten 
out of 14 patients tapered doses of steroids one month after WBRT. 
Results based on larger group will be presented at the meeting. 
Conclusions: Our preliminary results suggest that WBRT in RTOG RPA 
3 prognostic class patients with brain metastases does not yield real 
benefit. If our preliminary results were confirmed, supportive care or 
shorter radiation schedules would be proposed to these patients. 
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A SIMPLE METHODE TO REDUCE ORGAN MOTION IN PROSTATE 
CANCER - USE BY QUANTIFICATION OF INTERFRACTION MOTION 
OF THE GLAND 
B. Hentschel~,A. Lilienthal~,W. Oehler ~ 
I - SODHARZNOSPITAL NORDNAUSEN GGMsH, Radiooncology and Radiothera- 
py, Nordhausen, Germany 

Purpose/Objectif: Several procedures - often resource intensive, in- 
vestigate that aim to compensate organ motion during high dose 
irradiation of prostate cancer (TD > 75 Gy).The purpose of this study 
was to examine a simply method to receive an better effect of im- 
mobilization by interfractional organ motion of prostate gland. 
Materials/Methods: In 2 consecutive IMRT-series, respectively 15 
patients with prostate cancer (volume of prostate: 33 - 160 cm3), we 
performed serious weekly CT-investigations of pelvis (thickness 2 
mm). In series II antiflatulence diet prior to treatment and daily med- 
ication of a deflatulence (simethicon 240 rag) prescribed. Identical 
positioning of each slice of the current and the previous CT-scans 
was achieved. The "Varis-Vision" planning modul allow the match- 
ing of comparable CT-scans choosing of four several points of the 
skeleton. Hereby in all directions the 3-dimensional deviation of CTV 
"prostate" was detectable in every of the 7 CT-series. 
Results: The mean values of deviations of CTV prostate in series 1/11 
were 0.39 + 0.32 cm vs. 0.27 _+ 0.19 cm in anterior-posterior direction 
(max. deviation 1.34 vs. 1.08 cm), in lateral (RL) direction 0.11 + 0.1 
cm vs. 0,09 + 0,05 cm (max. deviation: 0,88 vs. 0.25 cm) respectively 
in cranio-caudal direction 0.16 + 0.17 cm vs. 0.11 + 0.09 (max.devia- 
tion: 0.88 vs. 0,67 cm). 
Conclusions: Our findings suggest, that prostate organ motion oc- 
curs predominantly in the anterior - posterior direction. Therefore 
the influence of the empty rectum is recognizable. By using in sim- 
ply method of medical deflatulation we were able to reduce inter- 
fraction motion of prostate more than 30 % in the second series. 
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BENEFITS OF 6-DOFS COUCH IN AUTOMATIC PATIENT POSITION 
CORRECTION: A RETROSPECTIVE ANALYSIS IN EXTRA-CRANIAL 
RADIOTHERAPY ON A 90?PATIENT POPULATION 
M.F. Spadea ~, G. Baroni ~, M. Riboldi ~, R. Luraschi 2, B. Tagaste 3, C. 
GaribaldP, R. Orecchia4,A. Pedotti 1 
I - POLITECNICO nl MILANO UNIVERSITY, TBMLab - Department of Bioengineer- 
ing, Milan, Italy, 
2 - UNIVERSITA DEGLI STUDI DI MILANO - BICOCCA, Physics Department, Milan, 
Italy, 
3 - EUROPEAN INSTITUTE OF ONCOLOGY, Medical Physics Deportment, Milan, 
Italy, 
4 - EUROPEAN INSTITUTE OF ONCOLOGY, Radiotherapy Division, Milan, Italy 

Purpose/Objectif: To investigate the clinical impact of 6 dofs (de- 
grees of freedom) versus a traditional 3 or 4 dofs treatment couch 
for high precision radiotherapy treatments. 
Materials/Methods: In this study, 285 therapy fractions coming 
from a 90 patient population undergoing stereotactic extracranial 
radiotherapy and conformal pelvic irradiation were analyzed. Pa- 
tients were fitted with a set of 5-8 infra-red reflective markers for 
optoelectronic localization. The three-dimensional coordinates of 
fiducials were acquired during the treatment and were retrospec- 
tively analyzed to evaluate the best method for correcting patient 
misalignments (considering 3dofs, 4dofs and 6dofs, respectively). 
A point-based registration procedure was applied in order to com- 
pute the trasformation for the minimization of the displacements 
between the current and the reference configuration of the exter- 
nal control points. After the implementation of each correction, the 
new position of the isocenter point was reconstructed by means of 
a dedicated target registration algorithm. The Euclidean distance 
between the corrected and the planned location of isocenter was 
calculated and compared to the initial mismatching. 
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Figure £: Distribution histograms of ! ~ t ~ . r  
point InitJal and residual displacements after 3~dofs 
4~dofs and 6-dofs correction both for the analyzed 
patient populaUon 

Results: Initial and after correction median+quartile displacements 
affecting external control points (averaged on the entire patient 
population) were 4.13+3.25 mm (initial), 2.91+1.31 mm (3 dofs), 
2.78+1.30 mm (4 dofs) and 2.38+1.98 mm (6 dofs).The importance of 
a six parameters adjustment was particularly evident when evaluat- 
ing the results relative to the isocenter position before and after the 
re-alignment (see figure 1). In this context, the Euclidean distance 
between the planned and the current isocenter turned to 0.87+1.24 
mm (median+quartile values) after the rototraslation in opposition 
to the initial displacement of 3.60+3.50 ram. No statistical improve- 
ments were found after 3 and 4 dofs correction (2.95+3.27 mm and 
2.82+3.10, respectively).The maximum range of rotational errors 
were found about cranio-caudal axis within +6 °. Translational mis- 
alignments were up to 17 mm along the antero-posterior direction. 
Conclusions: Results of this study significantly support the 6 dofs 
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correction potentialities, as a way to increase the possibility of a fully 
automatic in-room adjustment of patient position, without requir- 
ing additional manual intervention. This result is in line with the 
current approach to the problem of patient positioning proposed 
by the major manufacturers of conventional radiotherapy systems, 
which are moving to the idea of realizing computerized treatment 
tables with full translational and rotational degrees of freedom. 
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CHESTWALL AND BREAST IMMOBILIZATION FOR 3DCRT AND 
IMRT 
J. Szabo%Z. Kahan% E. Fodod,Z. Nagy% L.Thurzo% K. Hideghety ~ 
1 - UNIVERSITY OF SZEGED, Clinic ofOncotherapy, Szeged, Hungary 

Purpose/Objectif: Purpose of the study is the investigation of the 
feasibility of using individual thermoplastic mask fixation of the 
thoracal region for adjuvant 3D conformal and intensity modulated 
radiotherapy of breast cancer patient. 
Mate r ia ls /Me thods :  18 patients after surgery (7 postmastectomy, 
11 breast conserving surgery) underwent postoperative 3DCRT 
25x2 Gy/S weeks in supine position on AIO Solution T M  (ORFIT) in 
three groups: group A without mask; group B with diagonal mask 
(contralateral breast-abdomen); group C transversal mask fixation. 
Portal images were obtained weekly using Electronic Portal Imag- 
ing Device. The set up accuracy was defined comparing the portal 
image to the DRR derived from the planning system (XIO-CMS).The 
breathing movement was evaluated by measurement of the central 
lung distance (CLD) and the area of the Margin(field)-Costo-Phreni- 
calTriangle (MCPT) durind the delivery of radiation in expiration and 
in inspiration. Adverse reactions were assessed and graded weekly 
over the baseline using CTCAE v. 3.0. 
Results: In the group A 10-20 mm correction of the position was 
neccessary in 3/6 cases in the group B in 1/6 cases and no correc- 
tion was requested greater than 5 mm in the group C. The average 
difference in inspiration and expiration of the CLD and MCPT were 
in group A 1.66 mm and 209.22 mm% in group B 0.94 mm and 80.36 
mm2; in group C 0.67 mm and 74.2 mm 2 respectively. We have not 
observed acute skin reaction in 3 cases and there were no grade 4 
skin toxicity. Grade 3 radiodermatitis occured in 2/6, grade 2 in 1/6, 
grade 1 in 2/6 cases if the radiated area was covered by mask mate- 
rial and 1/12 grade 3, 2/12 grade 2 and 7/12 grade 1 if not. (group 
A+B). 
Conclusions: The transversal thermoplastic mask fixation reduces 
the breathing motion remarkably during the treatment delivery and 
assures high repositioning accuracy, but in the same time slight in- 
crease of the acute skin reaction was detected. Therefore the two or 
better four points transversal mask fixation can be recommended 
for irradiation of the chestwall, where the bolus effect is advanta- 
geous, for 3D partial breast RT and IMRT. For standard CRT the diag- 
onal mask could be a solution to avoid the skin toxicity, but it needs 
further optimisation to achive the same degree of breathing motion 
reduction and repositioning accuracy. 
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EFFICACY OF IMMOBILIZATION DEVICES FOR SETUP VARIATIONS 
IN RADIATION TREATMENT OF BREAST CANCER 
I. Das% S. Ayyalasomayjula 2, S. Williamson% J. Solin ~ 
I - UNIVERSITY OF PENNSYLVANIA, Radiation Ontology, Philadelphia, USA, 
2 - CAPITAL HEALTH SYSTEM, Radiation Oncology, Trenton, USA 

Purpose/Objectif: Retrospective analysis of setup error in patient 
positioning with two immobilization devices from two institutions 
for tangential field treatment of breast cancer. 
Materials/Methods" Sixty patients from two institutions with identi- 

cal treatment techniques in three arms were analyzed: 1) Alpha-cra- 
dle (AC) in institution A; 2) Med-Tec board in institution B and 3) AC 
in institution B. Med-Tec breast board device is adoptable to vary- 
ing degree of patient's anatomy to provide reproducible setup. The 
analysis compared simulation films of the medial and lateral tan- 
gential fields to subsequent portal films. A total of 492 portal films 
were analyzed. A visible anatomic structure, such as the nipple, was 
marked as reference point for each patient. From each portal film, 
superior, inferior, apex and central lung distance (CLD) were meas- 
ured and compared to the same parameters from simulation films to 
provide an indication of the setup variability. 
Results: Figure 1 shows the average differences between the simu- 
lation and the portal films among 3 arms. These average differences 
were all less than 4 mm, and were mainly in apex and superior di- 
rection. Standard deviations are shown with error bars to assess the 
variability between simulation and portal films. These standard de- 
viations were less than 8 mm, and were larger superiorly and inferi- 
orly. There were no clinically significant differences between the two 
immobilization devices or between the two institutions. 
Conclusions: This study shows that current immobilization devices 
are effective for breast cancer treatment with acceptable daily set- 
up variation.There were no clinically significant differences between 
the two immobilization devices between the two institutions. Breast 
setup can be adequately achieved as long as immobilization device 
is tailored for comfort for individual patient. 
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INTERIM REPORT ON CLINICAL TESTING OF A COMPREHENSIVE 
SOLUTION FOR PATIENT POSITIONING AND IMMOBILISATION FOR 
HIGH TECH RT 
K. Hidegh~ty% Z. Kahan% L.Thurzol,A. Gulyban% R. Farkas% S. Bellyei% 
O. Esik% C. Mitine% K. Slosarek 4 
1 - UNIVERSITY OF SZEGED, Clinic ofOncotherapy, Szeged, Hungary, 
2 - UNIVERSITY OF P~CS, Clinic ofOncotherapy, P~cs, Hungary, 
3 - HOSPITAL JOLIMONT, Clinic of Radiotherapy, Jolimont, Belgium, 
4 - INSTITUTE OF ONCOTHERAPY, Gliwice, Poland 

Purpose/Objectif: Purpose is to report on the first results of the mul- 
ticentric investigation on the clinical applicability and on the patient 
(pts) comfort of the innovative Accurate Integrated Organ-specific 
(AIO) pts immobilisation solution, both for imaging for treatment 
planning and for treatment delivery. 
Mate r ia ls /Me thods :  AIO solution T M  v. 0.1 (ORFIT), composed of a 
base plate which can be secured to any CT and treatment table, of 
region specific positioning cushions and of multi-point thermoplas- 
tic masks, is currently under evaluation in 5 RT centres world wide. 
To date 4970 pts completed the 3DCRT/IMRT positioned by AIO. We 
have analysed the structured report of physicists, therapists and 
physicians on different aspects of the AIO approach. 214 pts have 
filled in the questiOnnaires (13 items graded from 0 to 4 and the 
final evaluation on the system from 1 to 6) on the convenience of 
the anatomical structures, muscle relaxation, feeling concerning the 
positioning and mask fixation in different Iocalisation (102 breast, 6 
head, 4 neuraxis, 22 head and neck, 32 lung, 38 pelvic in supine and 
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32 pelvic in prone using the belly board of the AIO) Two independ- 
ent observers performed the comparison of 742 portal images to 
the BEV-DRR. 
Results: The positioning error rate in x, y, z direction for the entire 
group was 3.2 mm (+4.3mm) (4.8mm (range 5-18,8mm) of pelvic, 
3.9ram (3,35-16,9mm) of breast, 3.4ram (I,35-12,8mm) of lung, 
1,0mm (0,36-3,2mm) of brain and 1.2mm (0,42-6,28mm) of head 
and neck RT. In the report of the technicians and physicians the ad- 
vantageous features have dominated (high intra and interfraction 
stability, organ protection/small bowel, contralateral breast/and 
easy handling.) Pts satisfaction index on the comfort of the position- 
ing devices and on the mask fixation was high in 92% of the entire 
group. 
Conclusions: The AIO solution proved to be an acceptable and safe 
method to achieve high inter- and intra-fraction positioning accu- 
racy for 3DCRT, IMRT and radio-surgery. The easy to handle the po- 
sitioning and individual immobilization devices could be confirmed. 
The systematic review of staff members and pts evaluation on the 
AIO solution leads to further optimization in pts positioning and im- 
mobilization for advanced RT resulting in AIO v.O.2. 
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INTRODUCTION OF LARGE SURFACE MASK (LSM) AND 3D 
CONFORMAL RADIATION TECHNIQUE (CRT) IN THE TREATMENT 
OF THE NEUROAXIS (NA) 
A. Maraz I , Z. Nagy ~, B. Ver~b I , K. H idegh~ty;, Z. Kahan ~, E. Szil i, L. Thu r- 
ZO ~ 

I - UNIVERSITY OF SZEGED, C l i n i c  ofOncotherapy, Szeged, Hungary 

Purpose/Objectif: The irradiation of the neuroaxis requires special 
technique in order to achieve precise patient (pts) immobilisation, 
correct field matching, homogenous dose distribution and protec- 
tion of the surrounding tissues. Our goal was to perform a phase I 
clinical testing of the NA irradiation with introduction of individual 
vacuum cushion- thermoplastic mask combination and LSM immo- 
bilisation for 3D CRT. 
Materials/Methods: We analysed the dose distribution and treatment 
delivery of 5 pts (1 child, 4 adults) with individual immobilisation (va- 
cum mattress, LSM/AIO Solution TM ORFIT/) 2 pts in prone and 3 in su- 
pine position. Pts were treated with 3D CRT (XIO(CMS) planning sys- 
tem). The 2 opponal, lateral, MLC-collimated, rotated 6MV fotonfields 
were used for the brain. The spinal cord of the adults was treated with 
2 (the child's with 1) wedged, direct 6MV fotonfields. All field match- 
ings were moved weekly. The total NA dose was 25.2-36 Gy, the boost 
dose was 17.6-33.4 Gy with 1,8-1,6 Gy/fr.The turnouts histology were 
ependymoma, dysgerminoma and 3 medulloblastomas. 
Results: For the whole group 95-97% of the PTV was within the 
95% isodose. 4-10% of the PTV received less than 95% of the pre- 
scribed dose, and 3-10% of the PTV recieved higher than 105% 
of the reference dose. In 4 cases we could achieve the PTV dose- 
homogenity according to the ICRU recommendation (95-105%). 
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The doses of the organs at risk: D~on (Gy) i % ° f  DM~an 

Left lens 1.44-4.97 :: S.I-14.8 

Right lense 1.37-4.84 i 4.9-14.5 

Left lung 0.8 2.49 :: 3.0-6.9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Right lung 1.92-3.54 ! 7.1-10.0 

Heart 6.59-16.3 24.4-46.4 

Left kidney O.S I-1.77 1.9-5.0 

Right kidney 0.36-I .93 1.4-5.5 

Bowels, stomach 5.04-7.71 14.0-21.4 

Liver 2.72-6.54 10.8-I 8.6 

We did not detect significant difference of the doses homogenity 
and the toxicity of the protected organs between the prone and the 
supine position. 
Conclusions: The supine position proved to be superior because of 
pts comfort, intra-, and interfraction position stability and reproduc- 
ibility. Therefore we prefer the supine position, but using a LSM is 
always necessary. Our data suggest that this immobilisation and 
planning technique could be used in a larger scale in the practise 
of the NA irradiation. 
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POSITIONING OF PROSTATE PATIENTS BY IGRT USING THE BAT-US 
SYSTEM 
T. Futschek 1 , C. Somay 2, K. Pavlas 2, K. Poljanc 3, W.O.F. Schmidt 2, L. Tey- 
mournia 3, P. Lukas ~ , H. Aiginger 3, R. HawliczeM 
1 - MEDICAL UNIVERSITY OF INNSBRUCK, Radiotherapy-Radiooncology, Inns- 
bruck, Austria, 
2 - SMZ-OsT DONAUSPITAL, Radiotherapy, Vienna, Austria, 
3 - TU-VIENNA, Atominstitut of the Austrian Universities, Vienna, Austria 

Purpose/Objectif: BAT (B-Mode Acquisition and Targeting System) 
is a mobile ultrasound based patient positioning system with a posi- 
tion sensing arm, an ultrasound probe and a computer. Patients can 
be positioned by Image Guided Radio Therapy (IGRT), after outlined 
structures of the treatment planning procedure are superimposed 
by the ultrasound image. Relative to the calculated isocenter dis- 
placements in all directions are indicated. After the repositioning 
process of the patient lying on the patients couch, data can be saved 
to the computer in order to evaluate the alignments. This leads to 
a new possibility of patient alignment to the following application 
of dose. 
Materials/Methods: Between 01/2005 and 11/2005 48 patients 
were re-aligned using the BAT system before each fraction. 45 pa- 
tients were conformal treated up to 74 Gy (single fraction 2 Gy up to 
70 Gy, boost: 2 x 2 Gy). Within this group 4 patients refused continu- 
ing the BAT alignment because of adversarial anatomy. At the be- 
ginning, once a week orthogonal x-rays documented the position- 
ing progress. 3 patients, who were positioned on vacuum mattress, 
underwent Intensity Modulated Radio Therapy (IMRT) up to 76 Gy. 
The age of the collective was in average 71 years, with a range from 
56 up to 85 years. The initial PSA of 16.97 ng/ml (0.5 up to 99 ng/ml) 
was as well listed as the Gleason score (average: 7, range 2 up to 9). 
The average outlined target volume was 225 cm 3 ranging from 90 
up to 388 cm 3. 
Results: The average alignments after BAT were left/right: 3.21/3.19 
mm, anterior/posterior: 6.07/7.71 mm, inferior/superior 3.14/5.67 
mm).The maximum deviation in comparison to the average was ap- 
proximately 8 times higher for left/right, S times higher to anterior/ 
posterior and inferior/superior. 
Overall 48 BAT patients leaded to 1586 alignments, where more 
than 96% of left/right and superior/inferior alignments were within 
0-15 mm. More than 95% of left/right and inferior were calculated 
between 0 and 10 mm, as well as 85% of inferior displacements 
were between 0 and 10 mm. Because most of the deviations were 
observed in posterior direction, alignments have to be done in su- 
perior direction. 
Conclusions: BAT can easily become routine (additional position- 
ing time ~ 5 minutes/patient), with the major advantage that set 
up errors can be minimized. As in conventional laser alignments 
problems may occur when organs are filled differently by day to day 
treatment. In the future dose escalation by increasing tumour con- 
trol probability, as well as minimizing margins can be discussed. 
This evaluation was supported by the Austrian National Bank, 
Project Nr: 11449 
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AGE-BASED PROGNOSTIC FACTORS FOR 1347 BREAST CANCER 
PATIENTS TREATED WITH BREAST CONSERVATION SURGERY AND 
ADJUVANT RADIOTHERAPY 
J. Hammer ~, C. Track/, S. P6stlberger% H.D. Thames 3 
1 - KRANKENHAUS BARMHERZIGE SCHWESTERN, Dept. of Radiation Oncology, 
Linz, Austria, 
2 - KRANKENHAUS BARMHERZIGE SCHWESTERN, Dept. of Surgery, Linz, Austria, 
3 - M.D.ANDERSON CANCER CENTERt Dept. ofBiostatistics andApplied Math- 
ematics, Houston, USA 

Purpose/Objectif: Compare risk groups for local failure (LF) and dis- 
ease free survival (DFS) for different age cohorts after breast-conser- 
vation surgery + radiotherapy (RT) + adjuvant systemic hormone- 
and/or chemotherapy (HT, CT). 
Materials/Methods: Between 1984 and 1997, 1485 patients were 
treated in our institution with breast conservative therapy for a 
pT1-2 pN0-1-2 breast cancer. Complete data were available for 1347 
patients. After tumorectomy, N pos patients had HT and/or CT. All 
patients underwent whole breast RT and an additional boost. For 
the LF and DFS endpoints, recursive-partitioning analysis (RPA) 
was used to estimate prognostic cut points in three age ranges for 
the following variables: T-stage, grade, number of positive axillary 
nodes, ratio (%) of the number of pos axillary nodes to the number 
of excised nodes (n-ratio), tumor location (Ioc), ER- and PR-status, 
menopausal status (meno), HT, CT, and presence of surgical marker 
clips (clips). The hazard ratio relative to the median patient (RHR) 
was estimated for each prognostic group. 
Results: 
A) Age < 45 yrs. (n=220): 
For LE, n-ratio was the most important prognostic parameter, fol- 
lowed by PR. 
For DFS, again n-ratio was the most significant factor, followed by 
T-stage and Ioc. 
B) Age 45 - 65 (n=752): 
For LF, administered HT was the most important prognostic param- 
eter, followed by T-stage. 
For DFS, n-ratio was the most significant factor, followed by T-stage, 
PR and Ioc. 
C) Age > 65 (n=375): 
For LF, administered HT was the one and only significant factor. For 
DFS, HT was followed by n-ratio. 
Conclusions: The prognostic factors for LF and DFS differ from one 
another and differ for age-cohorts. N-ratio appears to be the most 
consistent adverse prognostic factor for both endpoints in both 
subgroups. Surprisingly, tumor location is relevant in patients up 
to 65 years, for whom the medial tumors have the worst prognosis. 
In elderly patients HT impacts LF and DSF significantly. The usual 
measure of risk, number of positive nodes, was insignificant when- 
ever n-ratio was included in the fit. 
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ASSESSMENT OFTHE INDIVIDUAL RISK OF BRAIN TUMOR RELAPSE 
WITH A DECISION SUPPORT SYSTEM BASED ON BAYESIAN INFER- 
RING 
J. Kazmierska% R. Kazmierski 2 
1 - GREATPOLAND CANCER CENTER, Radiotherapy, Poznan, Poland, 
2 - SCHOOL OF MEDICAL SCIENCES, Neurology, Poznan, Poland 

Purpose/Objectif: This paper describes a study designed to deter- 
mine the usefulness of Bayesian inferring in an assessment of the 
individual risk of cancer relapse or progression after treatment. Such 
an assessment would allow for individualized treatment approach 

as opposed to current approach based on analyses of large patient 
groups of relapse risk created according to the classical statistics. 
Materials/Methods: Data of 142 patients diagnosed with brain tu- 
mor treated with radiotherapy from year 2000 to 2005 were ana- 
lyzed. Based on data collected by author and literature search 96 
attributes related to the cancer type, patient and treatment mode 
were chosen. Continuous attributes were discretized. Each attribute 
was presented in binary form (1 or 0), depending on its presence or 
not. These data consisted of a training set for naive Bayesian classifi- 
er learning.The classifier calculated an individual conditional prob- 
ability of being assigned to one of two classes: relapse/progression 
within three months from completing radiation treatment or no re- 
lapse/progression after three months. Results of classification were 
compared with actual treatment results to verify the accuracy of the 
classifier. That enabled to calculate classification accuracy expressed 
as percentage. Accuracy of attribute selection was determined by 
leave-one-out method. Quality of the classifier was determined 
by cross validation method. Classifier was also tested in the clini- 
cal setting. Data of 20 patients who have completed treatment and 
remained under follow up consisted the test set. Treatment results 
at the classification were unknown. After three months actual treat- 
ment outcome was compared with classification result. 
Results: High classification accuracy was achieved, with 82% accu- 
racy both for training as well as test sets. 
Conclusions: Bayesian classifier is a useful tool for the assessment 
of an individual risk of relapse or progression in patients diagnosed 
with brain tumor undergoing radiation therapy postoperatively. 
High classification accuracy was achieved. These results warrant 
further studies on clinical application of Bayesian classifier in deci- 
sion support systems, based on principles of artificial intelligence 
methods. 
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ASSOCIATION BETWEEN CD28 GENE POLYMORPHISM AND CER- 
VICAL CANCER 
I. Wlodarska-Polinska ~ 
I - MEDICAL ACADEMY OF WROCEAW, Department of Radiotherapy and Ra- 
diobiology, Wroclaw, Poland 

Purpose/Objectif-The CD28 gene encodes the main T ceil costimu- 
latory molecule. Dysreguated CD28 expression has been reported 
in several neoplastic diseases among them in cervical cancer. We 
estimed the association between CD28 gene polymorphism and 
cervical cancer. 
Materials/Methods: A hunderd patients with cervical cancer and 
144 healthy subjects were examined. 
Results: The genotype, allele and phenotype frequencies did not 
differ significantly between cervical cancer patients and controls. 
The genotype CC in patient group and control group were 4% and 
2.7%; genotype CT- 18% and 25%, and genotype TT- 78% and 72.2% 
respectively. The allele C in patient group was 13%, in controls was 
15.2%; allele T were 87°/6 and 84.7% respectively. 
Conclusions: The present study was unable to reveal any associa- 
tion between CD28 gene polymorphism and cervical cancer. 
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HEMOGLOBIN PRETREATMENT VALUE - A TRUE INDEPENDENT 
PROGNOSTIC FACTOR FOR CERVICAL CANCER, RETROSPECTIVE 
SURVIVAL ANALYSIS OF 20 YEARS DATA 
P. Vitek% P. Holeckova% M. Brabec% V. Stahalova% J. Rosina ~, M. Pala% 
J. Zamecnik ~ 
I - INSTITUTE OF RADIATION ONCOLOGY, Univ Hospital Na Bulovce, Charles 
University, Prague, Czech republic 
2 - STATE iNSTITUTE OF HEALTH, Dept of Biostatistics, Prague, Czech republic 
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3 - INSTITUTE OF BIOPHYSICS, 3rd Medical Faculty Charles University, 
Prague, Czech Republic 

Purpose/Objectif: Tumor hypoxia is a powerful and independent 
prognostic marker in cervical cancer. In spite of that hemoglobin 
(Hb) level is only one of the factors influencing tumor oxygena- 
tion, it has been shown to have as well a prognostic and predictive 
value for cases treated by radiotherapy. Moreover the relationship 
between Hb values and tumor oxygenation has been established in 
detail. Both low and high values contribute to a reduced oxygena- 
tion.The optimal oxygenation is confined to values between 12 and 
14 g/dl. We tried to analyze if this phenomenon translates into a 
prognostic significance of pre-treatment Hb values in spite of that 
only the values developing during therapy have been shown to be 
of any significance. 
Materials/Methods: A single institution retrospective analysis of a 
group of cervical cancer patients treated between 1970 and 1990 
was performed. 2272 hospital records were reviewed and 1762 
were found eligible for survival analysis. All stages of the disease 
were homogenously represented. All patients have been treated by 
either brachyradiotherapy or external beam radiotherapy or both. 
Both therapies developed substantially within the screened period. 
445 pts. (25,3%) have undergone surgery.The following parameters 
were analyzed: 1/ Independence of pretreatment Hb values and 
FIGO stage, surgery, kind of radiation therapy or age (Cox regres- 
sion analysis). 2/The dependence of survival data upon Hb value 
as a categorical or continuous value (Cox regression analysis). 3/ 
The proportionality of the risk curves related to Hb value categories 
(Weibull analysis). 
Results: There was no covariation between Hb values and FIGO 
stage, surgery, kind of radiotherapy or age. The median survival has 
not been achieved. The mean survival estimates in Kaplan-Meier in- 
creased up to an Hb value between 13,8 and 15,0 g/dl, for higher val- 
ues decreased. (Max. 417 months for 11,4 - 12,6 g/dl, min. 66 months 
for 5,4 - 6,6 g/dl, medians achieved up to 9,05 g/dl only) There was 
a significant increase of the age corrected risk (shortened survival) 
for Hb values below 7,72 and 9,92 g/dl and significant decrease of 
the risk for Hb values above 9,84 and 12,22 g/dl for categorical and 
continuous Hb values respectively. There was a tendency to an in- 
creased risk for Hb values above 15,0 g/dl in both analyses, however 
it did not achieve significance. The time - risk curves for categorical 
Hb values were proportional for all values. 
Conclusions: The Hb pretreatment value has shown a prognostic 
value for survival. There is a clearly increased risk for low values. A 
tendency to an increased risk for high values, however not signifi- 
cant (perhaps due to a disproportionally low number of cases with 
high values) may reflect an impaired tumor oxygenation. The pro- 
portional risk characteristics for all Hb values (categorical) confirm 
the independence of pretreatment Hb as a prognosticator. The re- 
sults presented may contribute to the controversial strategy of pre- 
treatment Hb correction. 

1072 poster 

IDENTIFYING PATIENTS AT RISK OF SEVERE RADIOTHERAPY TOXI- 
CITY ? EVALUATION OF A POTENTIAL BIOMARKER OF NORMALTIS- 
SUE RADIOSENSITIVITY 
E. Brown% A. Munro% R Bryant% H. MacDougall ~ 
1 - UNIVERSITY OF ST ANDREWS, Bute Medical School, St Andrews, UK, 
2 - UNIVERSITY OF DUNDEE, Department of Surgery and Molecular Oncol- 
ogy, Dundee, UK 

Purpose/Objectif: 5-10% of patients treated with radiotherapy for 
cancer will suffer from unexpectedly severe radiation-induced side 
effects. If it were possible to identify individuals with increased sus- 
ceptibility to normal tissue radiation damage prior to commencing 
radiotherapy the prescribed dose might be modified, or alternative 

therapeutic strategies could be pursued. A major goal of transla- 
tional research in radiation oncology is the development of a quick, 
easy and reliable predictive assay of normal tissue radiosensitivity. 
To date no such assay has been identified as suitable for routine use 
in the clinic. There is evidence that levels of phosphorylated histone 
H2AX (yH2AX) at sites of DNA damage following irradiation corre- 
lates with radiosensitivity in cultured cell lines. The aim of this study 
was to determine whether it is possible to quantify yH2AX induced 
by in vitro irradiation of human peripheral blood lymphocytes, and 
then to assess whether the technique used is sufficiently robust to 
warrant further investigation as a potential predictive assay of nor- 
mal tissue radiosensitivity. 
Materials/Methods: Lymphocytes were isolated from whole blood, 
irradiated in vitro, fixed and then stained for yH2AX using an indirect 
immunofluorescence technique. The fluorescent signal obtained 
was quantified by microscopy (counting foci) or flow cytometry. Re- 
peat samples from 8 volunteers were used to assess reproducibility 
and intra- and inter-individual variation in assay results. 
Results: Quantification of yH2AX by flow cytometry was more relia- 
ble than by microscopy. Even so, repeat assays using flow cytometry 
in 8 volunteers have shown considerable intra-individual variation 
in results which exceeds inter-individual variation for all potential 
assay end points examined. Whilst transportation of blood samples 
from the clinic to the laboratory does not affect assay results, stor- 
age of blood samples under different conditions upon arrival in the 
laboroatory prior to analysis does have a significant effect. 
Conclusions: Whilst it is possible to quantify H2AX in isolated hu- 
man peripheral blood lymphocytes, there is poor reproducibility of 
assay results in a single individual which may limit its potential as a 
clinically useful test. Rigouous quality control in relation to blood 
handling and storage is required.A pilot study assessing its clinical 
usefulness in identifying radiosensitive patients is on-going. 
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PROGNOSTIC SIGNIFICANCE OF HPV 16/18 INFECTION, PROLIFE- 
RATION RATE AND P53 STATUS IN RADIOTHERAPY OF CERVICAL 
CANCER PATIENTS 
J. Niemiec% B. Biesaga% A. Gasinska% M. Klimek 2 
I - CENTRE OF ONCOLOGY, Department of Applied Radiobiology, Krakow, 
Poland, 
2 -CENTRE OF ONCOLOGY, Department ofGynaecological Oncology, Kra- 
kow, Poland 

Purpose/Objectif: The aim of this study was to assess the influence 
of HPV 16/18 infection, proliferation rate (Ki-67) and p53 status on 
radiotherapy (RT) outcome in the group of 70 patients with squa- 
mous cell carcinoma (SCC) of cervix treated with RT alone. 
Materials/Methods: There were 16 tumours with FIGO stage IIA, 23 
with IIIB and with 18 IlIB. All biological parameters were assessed 
on formalin fixed, paraffin-embedded tumour samples. HPV 16/18 
infection was detected by in situ hybrydization. The percentage of 
infected tumour cells (%HPV) and type of HPV signal were analysed. 
Diffused (DS) - representing episomal HPV DNA, and punctate (PS) 
- representing integrated HPV DNA signals were distinguished. Ki67 
and p53 proteins were assessed by immunohistochemistry. 
Results: In the examined group the percentage of HPV positive tu- 
mours was 91.4, with mean value of %HPV 38.9 + 2.9 (SE). The mean 
values of Ki-67 LI and p53 LI were 50.8%+ 1.3 (SE) and 12.0%+ 1.6, 
respectively. There was significant difference in Ki67 LI between 
pre- and postmenopausal women (p=0.019), and between tumour 
grade 1+2 and 3 in Ki67 LI (p=0.048) and p53 LI (p=0.003). In uni- 
variate analysis there was significant difference in the probability of 
disease free survival (DFS) between postmenopausal patients hav- 
ing tumours with DS and PS in %HPV>46.0 (8 patients without can- 
cer progression) and patients with at least one of negative factors: 
%HPV£ 46.0, premenopausal status or PS only (61 patients, Kaplan- 
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Meier DFS 51.7%), (p=0.049). Pre-menopausal women with faster 
tumour cell proliferation (Ki67 LI>45.0% -optimal cut off point) had 
significantly higher (p=0.0S) 2-year DFS than those with lower pro- 
liferation. Such relation was not found for women after menopause. 
However, Cox multivariate analysis showed that only HPV DS and PS 
detected in more than 46.0% of tumour cells and postmenopausal 
status are independent positive prognostic factors for women with 
cervical cancer. 
Conclusions: Our data may indicate that all postmenopausal cervi- 
cal cancer patients having tumours with diffuse and punctate HPV 
signals in more than half of the analysed cells, may survive without 
incidence of cancer longer than other women for whom clinicians 
should consider more aggressive treatment. 
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STEFIN A (SA): ANALYSIS OF ITS PROGNOSTIC VALUE IN OPERABLE 
HEAD AND NECK (H&N) CANCER 
R Strojan% A. Anicin% B. Svetic% L. Smid% J. Kos 4 
I - INSTITUTE OF ONCOLOGY, Department of Radiation Ontology, Ljubljana, 
Slovenia, 
2 - CLINICAL CENTER, Department of Otorhinolaryngology and Cervicofa- 
cial Surgery, Ljubljana, Slovenia, 
3 - INSTITUTE OF ONTOLOGY, Department of Biochemistry, Ljubljana, Slov- 
enia, 
4 - FACULTY OF PHARMACY, University ofLjubljana, Ljubljana, Slovenia 

Purpose/Objectif: SA is endogenous inhibitor of cysteine cathep- 
sins, which are involved in proteolysis during invasion and metasta- 
sizing of tumor cells. The aim of the study was to evaluate prognos- 
tic value of SA in operable squamous cell carcinoma of the H&N. 
Materials/Methods: SA concentrations were measured in cytosols 
prepared from primary tumor obtained during curative surgery 
from 182 pts. Female/male ratio was 14/168 and median age was 58 
yrs (range 36-80). Primary tumor origin was oral cavity 29, orophar- 
ynx 44, hypopharynx 24, larynx 85.Tumor characteristics were as fol- 
lows: pT3+4 113, pN+ 105, pTNM IV 106, extracapsular extension 63. 
Postoperatively, 166 pts were irradiated to 50-70 Gy (median $6). For 
quantitative analysis of SA in tumor cytosols, a commercially avail- 
able enzyme-linked immunosorbent assays (KRKA d.d., Novo mesto, 
) was used. SA concentrations were determined consecutively in 3 
groups of pts: in 1995 41 pts, 1998 49 pts, 2005 92 pts. 
Results: All but two survivors were followed for 37 yrs (range 2.4- 
12.8, median 8.5). Disease recurred locally/regionally in 29 pts and 
at distant sites in 19 pts; 44 pts died of disease progression. 5-yr 
failure-free survival (FFS, first failure at any site) was 71.4% (95% CI, 
64.5-78.4). In all 3 groups, non-laryngeal primary, pN+, pTNM-stage 
IV, extracapsular tumor spread and lower SA concentration were 
predictive for worse FFS (log-rank test, P<0.05). The optimal cut-off 
concentration of SA that gave best discrimination between survival 
rates of SA-Iow and SA-high pts was similar in all 3 study groups: 
29th, 30th and 28th percentile, respectively. To avoid bias arising 
from time difference between biochemical analyses, SA concentra- 
tions (Xi) from 3 datasets were pooled together after standardization 
using group specific mean (Xm) and standard deviation (SD) values 
according to the formula: (Xi-Xm)/SD. In Cox multivariate regression 
analysis, standardized SA was the strongest independent predictor 
for FFS, irrespective of being introduced as binary variable (dichot- 
omized according to optimal cut-off value: P<0.001, RR 0.35, 95% CI 
0.19-0.61; or according to median value: P=O.007, RR 0.43, 95% CI 
0.23-0.79), or as continuous variable (P=0.007). 
Conclusions: The prognostic impact of SA was suggested in all three 
independent groups of pts. The consistency of this result was dem- 
onstrated in pooled analysis confirming strong and independent 
prognostic value of cytosolic SA in operable carcinoma of the H&N. 
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TUMOR-INFILTRATING CYTOTOXIC T CELLS AS WELL AS B CELLS 
PREDICT OUTCOME IN SQUAMOUS CELL CARCINOMA OF THE 
OROPHARYNX 
G. Grabenbauer% L. Distel% G. Niedobitek 2 
I - UNIVERSITY OF ERLANGEN, Radiation Oncology, Erlangen, Germany, 
2 - UNIVERSITY OF ERLANGEN, Pathology, Erlangen, Germany 

Purpose/Objectif: To assess the prognostic value of tumor infil- 
trating lymphocytes (TIL) and clinical factors in squamous cell car- 
cinoma of the oropharynx after radical surgery and postoperative 
radiotherapy (RT). 
Materials/Methods: Between 1985 and 1995, a total of 82 patients 
with 84 tumors were entered onto the study. Forty-two primary tu- 
mors (50 %) involved the tonsils, 23 (27 %) the soft palate, and 19 (23 
%) the base of the tongue. The pT- and pN-categories (UICC 1997) 
were:T1 (24),T2 (36), T3 (18),T4 (6), NO (31), N1 (12), N2 (38), NX (8). 
Postoperative RT to the primary and regional lymphatics was given 
with 60 Gy in 6 weeks and single daily fractions of 2 Gy. Prognostic 
impact of tumor infiltrating lymphocytes (TIL) was assessed using 
tissue microarrys constructed from resection specimen of the pri- 
mary tumor.The following antibodies were selected: CD3, CD4, CD8, 
granzyme B and FoxP3 (all forT cells with different function) and CD 
20, CD79 (for B cells). Prognostic effect of TIL subsets was evaluated 
by the Iogrank test comparing Iocoregional control rated and surviv- 
al rates for groups with high and low numbers using median values 
as cutoff. Median follow-up was 43 months (range, 14-132 months). 
Results: Overall survival-, disease-free survival-, and Iocoregional tu- 
mor control rates were 59 %, 70 % and 76 % at 5 years. Median num- 
bers of TIL per 100 tumor cells were 10.3 for CD3 (range, 2-34), 6.6 
for CD4 (range, 0-31), 5.7 for CD8 (range, 0-27), 4.2 for FoxP3 (range, 
4-14), 0.5 for granzyme B (range, 0-41%), 7 for CD68 (range, 1-26), 
1 for CD20 (range, 0-13) and 0 for CD79 (range, 0-9). Locoregional 
control was significantly influenced by the following subgroups of 
TiLs: CD8 (81% for TIL > median vs 64% forTIL < median, p=0.05), 
CD 20 and CD79 (89% for TIL > median vs 57% for TIL < median, 
p=0.03). Impact on disease-free survival was noted for CD 8 (p=0.08) 
and CD20/CD79 (p=O.03). Additional significant prognostic factors 
for disease-free survival were: tumor site (tonsils: 83 % vs soft palate: 
66 % vs base of tongue: 49 %, p=0.02), duration of RT (£ 47 days: 
83 % vs > 47 days: 55 %, p=0.03). A significant prognostic impact 
on Iocoregional control was noted for the duration of RT (p=0.01), 
tumor site (p=0.02). 
Conclusions: resence of high numbers of cytotoxic TIL (CD8) as well 
as (unexpectedly) B-cells (CD20/CD79) were associated with im- 
proved outcome in this group of patients with squamous cell car- 
cinoma of the oropharynx after radical surgery and postoperative 
radiotherapy. Knowledge of local immune responses is important 
for the development of immunotherapeutic strategies. 
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A PROSPECTIVE OBSERVATIONAL STUDY OF 3D CONFORMAL RA- 
DIOTHERAPY FOR CLINICALLY LOCALIZED PROSTATE CANCER 
R. Bellavita% R Fusconi% L. Falcinelli% M. Lupattelli% C. Aristei ~ 
1 - UNIVERSITY AND HOSPITAL OF PERUGIA, Radiation Ontology, Perugia, Italy 

Purpose/Objectif: A prospective observational study was con- 
ducted in order to evaluate the rate of acute and late toxicity and 
biochemical failure of patients (pts) treated with conformal radio- 
therapy for clinically localized prostate cancer. 
Materials/Methods: From January 2002 to November 2005, 102 pts 
with T1-2NOM0 prostate cancer were treated to a dose of 74-76 Gy 
with 3-field conformal radiotherapy. Patient characteristics were 
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as follows: median age 72 years (range 54-82 years); stage T1 in 24 
(23.5%) pts, T2a in 38 (37.3%), T2b in 19 (18.6%), T2c in 21 (20.6%); 
Gleason score 2-6 in 70 (68.6%), Gleason score 7 in 22 (21.6%) and 8- 
10 in 10 (9.8%).The median baseline PSA level was 10 ng/ml (range 
0,9-208 ng/ml); median pre-radiation PSA was 1.03 ng/ml (range, 
0.02-26.0 ng/ml); 74 (72.5%) pts received HT consisting of luteiniz- 
ing hormone-releasing hormone agonist (LHRH analog) and/or an 
antiandrogen. Hormone therapy (HT) was administered for a me- 
dian of 5 months (range, 2-26 months). RTwas delivered with 18 MV 
photons to the prostate and seminal vesicles (SV) in 51 (50%) pts 
(50Gy on prostate and SV plus a 24-26 Gy boost on prostate ) and 
to prostate alone in 51 (50%) to a total dose of 74 Gy, in 2 Gy daily 
fractions, in 96 pts (94%), and 76 Gy in 6 (6%); we excluded SV from 
the CTV calculating the risk of involvement for each patient ( > or < 
15%). Biochemical failure was defined according to ASTRO consen- 
sus criteria, clinical failures were determined by rectal examination, 
transrectal ultrasound, radiographic or radionuclide scan studies. 
Results: Median follow-up was 13 months (range 6-49 months). 
Eight pts (7.8%) had biochemical failure, the baseline PSA value in 
these pts was >10 ng/ml (median 16 ng/ml, range 11-208 ng/ml). 
The median time to biochemical failure was 20 months (range, 4-34 
months). No distant metastases were detected at this time. Three 
pts died of other causes, 2 of other malignancies, 1 of chronic ob- 
structive pulmonary disease; none of them developed local or dis- 
tant failure. Acute and late toxicity were graded according to RTOG 
scale. Acute toxicity was: RTOG grade II gastrointestinal (GI) in 22 
(21.6%) pts, grade II genitourinary (GU) in 28 (27.5%); no patient 
experienced grade III or higher morbidity. Only one patient (1%) de- 
veloped grade Ill late GU morbidity (uretral stricture requiring dila- 
tation). Erectile function was assessed in all pts before and after RT; 2 
(2%) pts were impotent before treatment, 5 (5%) became impotent 
after the starting of HT and remained so after RT. 
Conclusions: 3D-conformal radiotherapy to doses of 74-76 Gy is 
feasible, associated with minimal acute and late toxicity. Comparing 
this results with previous data referring to pts treated up to 70 Gy we 
can asses that the risk of grade 2 or higher GI and GU morbidity is 
not increased with higher dose values. Higher doses, administered 
through special techniques as IMRT, will be evaluated in pts with lo- 
cally advanced disease. 
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ACCELERATED HYPOFRACTIONATED RADIATION THERAPY WITH 
NEOADJUVANT AND CONCOMITANT HORMONE THERAPY FOR 
INTERMEDIATE RISK PROSTATE CANCER 
M. Yassa 1, B. Fortin ~, M-A. Fortin ~, C. Lambert ~, T.V. Nguyen', J-P. Ba- 
hary ~ 
I -CHUM - HOPITAL NOTRE-DAME, Department of Radio-Oncologie, Mon- 
treal, Quebec, Canada 

Purpose/Objectif: The alpha/beta ratio for prostate cancer has 
been estimated to be about 1.5 Gy, possibly lower than the normal 
surrounding tissue. This signifies that prostatic tumours react as 
late-responding tissues with a higher sensitivity to larger fractions. 
Therefore, an accelerated hypofractionated regimen can lead to a 
therapeutic gain while decreasing short term side effects; without 
necessarily compromising long term side effects or quality of life. 
Materials/Methods: Forty-two patients with intermediate-risk pros- 
tate cancer, as defined by the RTOG 9910 protocol were recruited for 
this study (T1 b to T4 disease with gleason scores of 2 to 6 and pre- 
treatment prostatic specific antigen [PSA] levels between 10 and 
100 ug/L; orT1 b toT4 disease with gleason score of 7 and PSA below 
20 ug/L; or Tlb-Tlc disease, gleason score of 8 or above and PSA 
below 20 ug/L). Patients had a calculated risk of pelvic lymph node 
disease of less than 15%, as well as negative pelvic CT and bone 
scan. Hormone therapy consisted of one intramuscular injection 
of leuprolide acetate (lupron depot 30 rag, 4 months preparation) 

and one month of oral non-steroidal anti-androgen medication (bi- 
calutamide 50mg po qd) starting on the day of the injection. Con- 
formal radiation treatment was started 8 weeks after the leuprolide 
injection and was administered using at least 4 fields, with beams 
of 18MV or more. Patients received 57 Gy in 19 fractions. Treatment 
failure was noted if there was clinical evidence of local or distant re- 
currence, if hormone therapy was started or if there was a biochemi- 
cal failure. Biochemical failure was redefined at time of analysis to 
be a PSA value equivalent or greater than the nadir after treatment 
plus 2 ug/L. 
Results: Follow-up time ranged from 18 to 50 months (median 40 
months). Data was available on 39 patients for acute toxicity and 38 
patients for chronic toxicity and PSA monitoring. Radiation therapy 
was well tolerated and no treatment interruptions occurred. The 
majority (56%) had grade 0 or 1 acute genito-urinary (GU) toxicity, 
while 36% had grade 2 and 8% had grade 3 acute GU toxicity.There 
was no significant acute gastro-intestinal (GI) toxicity, with only 
grade 1 or 2 side effects observed. Chronic grade 1, 2 and 3 GU tox- 
icity was seen in 8%, 5% and 5% respectively. Only chronic grade 1 
GI toxicity was observed (18%). Eighty-two percent (82%) of patients 
had no long term side effects from the treatment. At time of analysis, 
79% showed no sign of treatment failure. 
Conclusions: Accelerated hypofractionated radiation with neoadju- 
vant and concomitant androgen blockade is well tolerated with no 
significant short or long term morbidity after a median follow-up 
time of 40 months. Control rate seems good, however longer fol- 
low-up is needed to see if this is maintained and if the treatment will 
impact survival. Sponsored in part by Abbott Laboratories. 
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ACUTE TOXICITY OF HIGH DOSE HYPOFRACTIONATED 3D 
CONFORMAL RADIOTHERAPY IN LOCALISED PROSTATE CANCER 
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Purpose/Objectif: To evaluate the acute toxicity of 3D conformal 
techniques with high dose hypofractionated radiotherapy (HY- 
PORT). 
Materials/Methods: Men with Iocalised T1 c-T3a adenocarcinoma of 
the prostate, were eligible for this study. The prescribed dose was 
67.6 Gy for the Low Risk Group, and 70.2 Gy for the Intermediate 
and High Risk Groups. Treatment was administered during 5.2 to 5.4 
weeks, 5 clays a week, 2.6 Gy per fraction (equivalent to 79-82 Gy in 2 
Gy fractions, assuming an a/13= 1.5). Patients that needed prophylac- 
tic irradiation of the pelvic/sacral lymph node areas and/or seminal 
vesicles were excluded. To prevent for inter-observer variability, the 
same physician (V.M.) did the treatment planning (XiO 4.1.1,CMS) 
and as well as the follow-up of all patients, Androgen deprivation 
was delivered to patients with intermediate and high-risk prostate 
cancer. The primairy endpoint is acute toxicity using the RTOG/ 
EORTC scales with slight modifications. Recording of the toxicity 
was carried out every week during the radiotherapy, I month after 
the end of irradiation. Final scores represent the maximum toxicity 
during the radiotherapy treatment. 
Results: From September 2004, 1 O0 consecutive patients with local- 
ised prostate cancer were enrolled. Overall, acute toxicity was low, 
grade 1 and 2. Only 1 patient experienced urinary G3 toxicity. We 
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found significant differences between the maximal urinary and rec- 
tal toxicity during radiotherapy (p< 0.001). Both urinary and rectal 
toxicity decreased significantly in the period until one month after 
the end of radiotherapy, 11% (p<O.O01) and 2% (p=0.002) respec- 
tively. At this time point, there was no longer any difference between 
urinary and rectal toxicity. Treatment time was reduced by 3 weeks 
with respect to conventional fractionated radiotherapy. 
Conclusions: The delivery of a high total dose using hypofraction- 
ated 3D conformal radiotherapy was well tolerated. Our results are 
similar with regard to acute toxicity than published using 3DCRT 
or IMRT in a high dose hypofractionation schedule (1-3). If, as ex- 
pected, a longer follow-up confirms low late toxicity and equal or 
higher cure rates, HYPORT will be an alternative and more conven- 
ient technique for delivering high doses to Iocalised prostate cancer. 
The treatment period has been reduced by nearly 3 weeks, which 
is more convenient for the patient. Furthermore, it has logistic and 
economic advantages for the most prevalent cancer in men in de- 
veloped countries. 
References: 1 -Pollack A et al. IJROBP 64:518-26,2006 ; 
2-Akimoto T et al. IJROBP 60:1033-9,2004 ; 3-Kupelian PA et al. Can- 
cer J 7:421-6,2001 
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CLINICAL RESULTS OF IMAT IN ADENOCARCINOMA PROSTATE 
CANCER 
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Purpose/Objectif: Since 1998 a new dynamical technique with in- 
tensity modulated arc therapy (IMAT) started for prostate cancer in 
our RT dept. Treatments were delivered using a dynamic MLC (leaves 
of 5 mm). Dose escalation study is performed. Biochemical outcomes 
and G1 urinary and rectal acute and late toxicity according to dose 
are reported, according to RTOG morbidity grading scale. 
Materials/Methods: From 1998 to 2002, 79 consecutive T1-T3 NO 
M0 non operated prostate cancer pts are studied.The mean age was 
71 years (range 59-82), mean Gleason score 7, mean initial PSA 12,1. 
Minimum follow up accepted was 23 months, total dose varies from 
69 up to 82.8 Gy. IMAT has been performed with two coplanar lat- 
eral intensity modulated arcs wide of 70 ° (20 ° to 90 ° and 270 ° to 
340°). Pts have been treated in prone position with vacuum cush- 
ions. ERGO 3DlineTPS was employed to prepare forward plans for 6 
MV photon beams. Arc intensity modulation has been manually car- 
ried out. CTV includes prostate or prostate and seminal vesicles; PTV 
has been achieved with additional margin of 10 mm in all directions 
except for the posterior where 5 mm margin was added. Analysis is 
performed on three groups of pts: with dose less or equal to 72 Gy, 
from 72.1 to 75.6 Gy and from 75.6 up to 82,8 Gy. Three risk groups 
have been classified: favourable, intermediate and unfavourable; 
defined parameters are PSA, GS and Stage. 
Results: 18 pts (9 treated with 72 Gy and 9 pts treated from 72.1 
up to 75.6 Gy) developed acute G1 rectal and urinary toxicity, no 
pts experienced acute G2/3. S pts developed late G1 rectal toxicity 
and 10 pts late G1 urinary toxicity. 4 pts treated from 75,6 up to 82,8 
Gy developed late G 1 rectal toxicity; no pts with late urinary toxicity 
and 3 pts experienced late G1 rectal and bladder toxicity.The 5-year 
actuarial PSA relapse-free survival rates for 3 risk groups patients are 
for the first 50 pts (up to 75,6 Gy) are 85%, 60% and 50% respec- 
tively; in group treated with higher doses (up to 82,8 Gy) are 88%, 
84% and 79% respectively. 
Conclusions: IMAT offers a very good uniform dose distribution for 
target volume and a IMRT comparable sparing of rectum and urinary 
bladder. The improvement in treatment techniques (Arc intensity 
modulation optimisation) allowed to improve the target and OAR 
DVH, in consequence should improve the dose, the cure rate and 
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minimized the toxicity. These physical evidences are confirmed by 
our clinical results, in the set of patients treated with higher dose. 
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CLINICALLY SIGNIFICANT INTRAFRACTION PROSTATE MOTION 
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Purpose/Objectif: Advances in precision for treatment delivery 
mandate equal advances in accuracy, to ensure that fields consist- 
ently encompass the target volume. Much has been reported re- 
garding the interfraction motion of the prostate, however, less is 
known about the intrafraction movement of the gland. Using im- 
planted Beacon ® transponder devices (Calypso Medical, Seattle, WA, 
) and electromagnetic tracking, we report the magnitude and inci- 
dence of significant intrafraction motion. 
Materials/Methods: Institutional and FDA approvals were obtained 
for a clinical study at 5 centers, on 35 men treated with 38-45 (me- 
dian 39) daily fractions for prostate cancer. Prostate motion was 
continuously tracked in the lateral, longitudinal, and vertical axes 
(measured in mm from the approved set up position) during radia- 
tion delivery from "beam on" until the completion of each fraction. 
Results: Tracking data from entire fractions were available for analy- 
sis from 1157 fractions (20-40 fractions per patient). Treatment du- 
ration ranged from 540-660 seconds. An example of tracking for a 
single fraction is shown in Fig. 1. Prostate motion of _> 5mm was 
documented in 34/35 patients (97%). In 29 patients (83%), prostate 
motion was >30 seconds duration corresponding to 15% of treat- 
ment fractions. Motion of >3mm lasting >30 seconds was seen in 
all patients, representing 41% of all fractions. Significant individual 
variation was evident, ranging from 3.4% to 85.3% of fractions for 
specific patients. Intervention (i.e., delayed initiation, beam inter- 
ruption, or patient repositioning) was performed in more than 10% 
of fractions as a result of documented intrafraction motion. 
Conclusions: Electromagnetic detection of Beacon ® transponders 
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is an effective means of tracking the prostate during radiotherapy. 
Clinically significant intrafraction motion is present during radiother- 
apy, ranging from 15%-41% of fractions for this study population. 
There is significant variation between individuals that cannot yet be 
predicted without continuous tracking. Based on the frequency and 
magnitude of documented motion and the experiences from this 
clinical study, interventions may be made that allow realignment to 
isocenter while operating within the basic treatment time allotted. 
As centers gain experience and confidence in these new technology 
interventional strategies are expected to evolve. 
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COIL MARKER STABILITY IN PROSTATE LOCALIZATION 
A. Hartford I, D. Gladstone ~, M. Kasibhatla ~, J. Marshalll, J. Seigne ~, E. 
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Purpose/Objectif: Fiducial markers within the prostate gland are 
often used for image-guided radiotherapy (IGRT) of prostate can- 
cer. Many institutions implant radiopaque "seed" markers within 
the gland for this purpose; however, such seed markers can migrate 
an average of 1.2 mm over the course of therapy. 1 We investigated 
the positioning reproducibility of serrated gold coils (Visicoil TM) im- 
planted within the prostate glands of patients undergoing definitive 
external beam radiotherapy for prostate cancer. 
Materials/Methods: Radiopaque Visicoils TM of diameter 0.75 mm 
and median length 3 cm (range 2-4 cm) were implanted, one into 
each lobe of the prostate glands of 18 patients. A transperineal ap- 
proach with ultrasound guidance was used. The coils were visual- 
ized on treatment planning CT scan performed before therapy (SIM) 
and again after 25 fractions of treatment (5 weeks, 5WK). The mag- 
nitude and direction of changes in relative coil positions from the 
original CT scan were determined. For localization purposes five 
points were specified along the length of each coil. For each pa- 
tient the SIM and 5WK scans were fused using a computer algorithm 
that mapped these specified points from the SIM scan onto the 5WK 
scan. Changes in the coil position, relative to the central axis of the 
fusion data set, and also relative to the other coil, were analyzed. 
Results: Data from 18 patients were studied, of whom ten were re- 
ceiving androgen ablation therapy. Comparison of the top and bot- 
tom points of each coil demonstrated some degree of movement or 
position uncertainty, with an average of 1.6 mm (+/- 0.8 mm) posi- 
tion uncertainty of the top of the coil relative to its bottom point. 
However, the average absolute shift across the entire length of coil 
between SIM and 5WK scans was only 0.8 mm (+/- 0.3 mm), relative 
to coil center. Average residual errors (standard deviations) follow- 
ing adjustment of patient position were only 0.5 mm LR, 0.6 mm AP, 
and 0.4 mm IS. Differences between patients undergoing hormonal 
therapy and those not receiving hormones were not statistically sig- 
nificant. 
Conclusions: The observed stability of the Visicoil TM was excellent, 
with average residual errors (standard deviations) of 0.4 - 0.6 mm 
across the coils. Possible volume changes due to androgen abla- 

tion treatment did not significantly affect Visicoil TM fiducial accuracy. 
The resultant safety margins (2 SDs) to account for residual position 
uncertainty would be 0.8 - 1.2 mm, values which may be better than 
the margins needed to account for residual position uncertainty 
seen with "seed" markers. 2 
References 
?oggi MM et al. Marker seed migration in prostate localization. Int. 
J. Radiation Oncology Biol. Phys. 2003; 56:1248-51. 
2Litzenberg D, et al. Daily prosate targeting using implanted radio- 
paque markers. Int. J. Radiation Oncology Biol. Phys. 2002; 52: 699- 
703. 
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TER AND ANAL CANAL REGARDING THE RADIATION EFFECTS OF 
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Purpose/Objectif: In the optimization of prostate cancer radio- 
therapy, it is important to estimate the parameters that describe 
the dose-response relations of anal sphincter and anal canal regard- 
ing the clinical endpoints of faecal leakage and blood or phlegm in 
stools. Furthermore, the association ofthe irradiated regions of anal 
sphincter and anal canal with the clinical follow-up results for these 
two endpoints needs to be examined. 
Materials/Methods: In this study, 65 patients who received radia- 
tion therapy for clinically localized prostate adenocarcinoma are 
analyzed. The clinical treatment outcome and the 3D dose distri- 
bution delivered to anal sphincter and anal canal were available for 
each patient. A questionnaire was used to assess the clinical bowel 
and urinary symptoms. The best parameter estimates of the relative 
seriality model were calculated performing a maximum likelihood 
fitting. Furthermore, similar parameter sets were calculated for the 
radiobiological models of LKB and Parallel. The estimated model pa- 
rameters were validated clinically by predicting the treatment com- 
plication probabilities in a subset of the patient population. 
Results: For anal spincter, the estimated values of the parameters for 
the two clinical endpoints are D50=70.2 Gy, y=1.22, s=035 for faecal 
leakage and D50=74.0 Gy, y= 0.75, s 0 for blood or phlegm in stools. 
Another set of parameters was also calculated for the anal canal re- 
gion. The standard deviations of the parameters were also calcu- 
lated together with the confidence intervals of the dose-response 
curves. The analysis proved that by using the relative seriality mod- 
el, the observed pattern of the treatment outcome could suitably 
be reproduced for this patient material. A small difference was ob- 
served in the clinical outcome prediction regarding analsphincter 
against anal canal for the two examined clinical endpoints. 
Conclusions: For anal sphincter and anal canal, a strong volume 
dependence (low relative seriality) was found for the endpoint of 
blood or phlegm in stools whereas faecal leakage is characterized 
by a medium relative seriality. The risk of faecal leakage or blood or 
phlegm in stools for patients irradiated for prostate cancer may be 
significantly reduced by diminishing the biologically effective uni- 
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form dose (BEUD) or equivalent uniform dose (EUD) to anal sphinc- 
ter and anal canal below 40-45 Gy. 
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Purpose/Objectif: Two functional imaging techniques, magnetic 
resonance imaging/magnetic resonance spectroscopy (MRIIMRS) 
and ultrasound tissue-typing (UTT), have shown the potential to 
differentiate cancerous regions in the prostate. The purpose of  this 
work is to evaluate if their combinat ion could further improve accu- 
racy for identifying tumor-bearing regions within the prostate. 
Materials/Methods: In our prel iminary study f i f teen prostate cancer 
patients were studied with in vivo MRI/MRS and UTT prior to their 
prostatectomies. The MRI/~H-MRS study was carried out using a 
Phillips I .ST Gyroscan imager (Phillips Medical Systems, The Nether- 
lands). High resolution MRI and 3D-localized high spatial resolution 
~H-MRS was acquired using four external synergistic probes for MRI 
and an endorectal coil for 'H-MRS.Transverse spin-echoT~-weighted 
MR images and thin-section transverse and coronaIT2-weighted fast 
spin-echo images were obtained. The UI-I data was obtained with a 
conventional ultrasound machine (B & K Medical System, Hawk, 7.5 
MHz probe). 3-D ultrasound radio-frequency (rf) data o f  the pros- 
tate were acquired in a sequence of  parallel axial scans which were 
2 mm apart. The reliability, reproducibility, and accuracy of  the im- 
aging methodologies were tested against histopathologic studies 
done on the patients' prostatectomy specimens. 
Results: For the MRI/MRS study, the characteristic signals o f  citrate, 
choline, and creatine were integrated into the 'H-MRS data and the 
log-transform o f  the ratio [Choline + Creatine]/Citrate calculated for 
each spectrum. Values >3.0 (indicative of  malignancy) were marked 
on a grid and overlaid on corresponding MR images. For the UTT 
imaging, the ultrasound rf data were analyzed with 2-D spectrum 
technique to identify cancerous tissues. The resulting depict ions of  
cancerous tissue and gland borders as well as anatomical markers 
were rendered into 3-D volumes in UTT, MRI/MRS and whole-mount  
sets for spatial correlation. Our prel iminary results indicate I) larger 
tumors demonstrated the best correlation between sets; 2) smaller 
tumors, especially outside the peripheral zone, were more likely to 
be missed by both UTT and MRIIMRS images; and 3) some cancer- 
ous areas detected in one image set were not shown in the other 
image set, suggesting the combinat ion o f  the two image modalit ies 
could derive improve accuracy in the detection of  cancerous regions 

in the prostate. 
Conclusions: MRI/MRS provides anatomical and metabolic informa- 
t ion of  the prostate. UTT imaging provides physical propert ies o f  the 
prostate. Our prel iminary study demonstrated that these functional 
imaging techniques can be combined to improve the detect ion of  
cancer-bearing regions inside the prostate gland. Mult i -modal i ty 
functional imaging offers a promising new approach for non-inva- 
sive prostate cancer detect ion and image-guided prostate cancer 
radiotherapy. 

1084 poster 

CONFORMAL RADIOTHERAPY FOR PROSTATE CANCER - A PHASE 
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Purpose/Objectif: To evaluate feasibility and toxicity (tx) of  confor- 
real radiotherapy (3DCRT) in prostate cancer (PC) as newly imple- 
mented technique in our  center. 
Materials/Methods: From January to November 2005, 21 consecu- 
tive patients with intermediate or high risk PC were treated on a 
prospective basis with 3DCRT to a target dose o f  76 Gy. The clinical 
target volume (CVT) consisted o f  the prostate (P) and the seminal 
vesicles (SV) with the external & internal iliac lymph nodes only if 
their estimated risk o f  involvement based on Roach's formula N+ 
= 2/3 PSA + (GS- 6)x 10 exceeded 15 %. The CTV- planning target 
volume (PTV) margin was 1 cm all around except 0.S cm toward the 
rectum. PTV1 including P+SV+/-N was irradiated to 46Gy/23fr with 
a "box" technique, than 6 fields were used for a PTV2 = P + same 
margins for addit ional 30 Gy/1Sfr. For T3b the entire length o f  the SV 
was kept in the PTV up to 54 Gy, whereas their base remained in the 
PTV2 for 76 Gy. Dose constraints were: for P- Drain= 72 Gy, V85= 74 
Gy (mandatory); for bladder- D max_< 100%, VS0 < 85.5% and for rec- 
tum Dmax _< 95% & R25 < 90%. If the latest ones were not fulfi l led, 
the total close was lowered to 74 Gy. Opposite fields were checked 
by portal imaging before treatment, and weekly thereafter, accept- 
ing deviation of  less then 5 rnm. All patients received 2 months of  
neoadjuvant complete androgen blockade (CAB), fo l lowed by CAB 
concomitant ly with 3DCRT for intermediate risk, respectively adju- 
vantly for high risk- scheduled for 2 years for LHRH or indefinitely 
if orchidectomy. RTOG/EORTC criteria were used for scoring acute 
and late tx.. 
Results: With a median fol low- up of  1year (6 to 18 months) we no- 
ticed 38 % G1,38 % G2 and 24 % G3 acute urinary (U) tx., 53% GI, 33 
G2 and 9.5 G3 digestive (D) tx., respectively 23% G1,38 % G2 late U 
tx ,  33% G1 and 5 % G2 late D tx.There were noG3-4 late U or D tx 
and 38% of  patients preserved their erectile function. 
Conclusions: 3DCRT to 76 Gy is feasible and safe if certain dose con- 
straints to rectum and bladder are carrefully respected. This sched- 
ule became our "standard" RTfor intermediate and high risk PC. 
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Purpose/Objectif: The aim of this study is to assess the feasibility 
of a daily target volume repositioning using ultrasound imaging 
(Sonarray/Z-Med) before IMRT for prostate cancer. 
Materials/Methods: From April 2003 until September 2004, 37 con- 
secutive patients received IMRT for prostate cancer. Patients were 
setup in supine position with knee support and were aligned on 
the isocenter skin marks. Computer-assisted transabdominal ultra- 
sonography which allowed real-time prostate localization was then 
performed. Couch displacement moved patients to the treatment 
position according to the results of Sonarray imaging before treat- 
ment. Setup accuracy was assessed using portal images for the first 
20 patients. Toxicity was registered using the Common Toxicity Cri- 
teria scale version 3. 
Results: Among the 37 patients, Sonarray system provided high im- 
age quality in 35 patients.The mean movement of the prostate and 
standard deviation observed by ultrasound acquisition (combined 
to portal imaging) were 0.4+/-4 mm,-2.1 +/- 4.5 mm and 0.5+/-5 mm 
in lateral, SI and AP directions respectively. The sole ultrasound pro- 
cedure was able to detect both setup error and prostate motion and 
the mean shifts and standard deviation of the isocenter displace- 
ments in lateral, SI and AP directions were 0.2 +/- 4.4 mm, -2.9 +/- 4.7 
mm and 4.1 +/- 6 mm respectively. While the dose delivered to the 
prostate was increased to 78 Gy, no grade 3 or 4 acute toxicity was 
observed. 
Conclusions: Sonarray ultrasound is a non-invasive system allowing 
real-time prostate localization. It could authorize reduction of mar- 
gins applied around the target volume from 10 mm to 5 mm. 
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Purpose/Objectif: Until today in case of prostate cancer, the treat- 
ment planning is based on CT data. However, with the introduction 
of the intensity-modulated radiotherapy it is desired to include fur- 
ther information about exact tumor extend. Therefore, morphologic 
and metabolic information about the prostate gland as provided by 
MR imaging and MR spectroscopy are required for improved dose 
escalation and exact target volume definition. Modern clinical high 
field MR scanners operating at field strength of 3 Tesla provide fur- 
ther improvement of spatial and spectral resolution of MRSI data. 
Purpose of this study was to implement a specific pelvis/prostate 
phantom for the preclinical assessment of potential integration of 
MRI / MRS data into IMRT treatment planning process. Spatial preci- 
sion and distortions in the MRI / MRS setup are compared with CT 
images of the phantom. 
Materials/Methods: A human pelvis phantom mimicking the ana- 
tomical in vivo structure, metabolite concentrations, and relaxation 
times of healthy and malignant prostate tissue, has been developed. 
The phantom includes the prostate with a small tumor, a surround- 
ing fat layer, and the rectum as intake for the endorectal coil and 
for testing different rectal fillings. Additionally, an artery is imple- 
mented for the simulation of flow artifacts. The phantom provides 
an accurate determination of image distortions caused by the in- 
homogeneity of the magnetic field and the nonlinearity of the gra- 
dients of whole body MR unit. The resolution boards in the three 
spatial dimensions enable to estimate the image resolution. All 

MR experiments were performed on a 3T MAGNETOM Trio system 
(Siemens Medical Solutions, Germany) with a combined spine and 
phased array coil. MRI / MRS sequences were applied according to 
clinical standards with diagnostic resolutions and in a reasonable 
total measurement time. The distances given by the CAD design 
were measured in the transverse, coronal, and sagital T2-weighted 
MR images and compared with the CT data. An image registration 
between planning CT and treatment MRSI was performed and used 
for the treatment planning process. 
Results: The distances in the images corresponded to the CAD data 
with an acceptable accuracy of less than 2 mm. The deviations be- 
tween the construction dimensions and the image distances accom- 
plish the specifications and are small compared to the geometric 
margins for the target volumes caused by prostate gland motions. 
The included resolution phantoms are well defined in the images. 
Local susceptibility variations caused by the air in the "rectum" have 
considered for image artifacts. The typical prostate spectra with 
signals of citrate, choline and creatine were measured throughout 
the whole "prostate" The included "tumor" was clearly visible in all 
T2-weighted images and in the CSI spectra. Because of the abandon- 
ment of an endorectal coil, the "prostate" was not deformed. There- 
fore, a rigid image registration algorithm could be used. 
Conclusions: The presented pelvis phantom is able to simulate the 
morphologic and metabolic conditions in vivo and can be used for 
the preclinical quality assurance and evaluation of MRI / MRS into 
the IMRT treatment planning process. 
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DO PROSTATE DISPLACEMENTS BETWEEN 1.5 AND 4.4 MM NEED 
CORRECTION? A RANDOMIZED STUDY 
B. Parker 1, G. Sanguineti 1, N. Rao ~, G. Gu nn 1, J. Berilgen~, M. Cavey ~, A. 
T a n  2 

I - UNIVERSITY OF TEXAS MEDICAL BRANCH, Radiation Oncology, Galveston, TX, 
USA, 
2 - UNIVERSITY OF TEXAS MEDICAL BRANCH, Biostatistics, Galveston, TX, USA 

Purpose/Objectif: To assess the effect of correcting for daily pros- 
tate displacements between 1.5 and 4.4 mm during whole-pelvis 
IMRT. 
Materials/Methods: 18 patients with 3 intraprostatic fiducials un- 
derwent daily on-line verification according to an in-house protocol. 
A lateral port film was taken after patient set up. If prostate displace- 
ment along the Z (AP) and/or Y (SI) axes was between 1.5 and 4.4 
mm compared to the planning position, the decision whether to 
correct or not was based on a random list. If the displacement along 
either the Z- or Y-axis exceeded 4.4 mm, it was corrected and the 
session considered not eligible for randomization. Also, if both Z/Y 
measurements were within 1.5 mm, no action was taken and the 
session not randomized. Randomization was stratified by patient 
and resulted into two groups of sessions: corrected (C) and not cor- 
rected (NC). After correction/no correction, another lateral port film 
was taken just before treatment and a third one at completion of 
treatment. Mean time interval (SD) between the "initial" and "before" 
treatment films was 9 minutes (4 min) while it was 22 minutes (6 
min) between the start and the end of treatment.The purpose of the 
study is to compare systematic (S) and random errors between the 
two groups at the three film time points, "initial', "before" and "after'. 
Errors were defined as per Van Herk and computed using a mixed 
model, that takes into account within-patient correlation. The differ- 
ence in the magnitude of errors between the 2 arms was evaluated 
using an F test. 
Results: Of 18 patients, 3 were excluded; 2 because of only one eli- 
gible session and 1 because of noncompliance. 239/54.5 (43.8%) of 
sessions had prostate displacements between 1.5 and 4.4 mm, and 
were randomized: 117 (49%) to NC and 122 (51%) to C. 
The systematic errors (mm) by randomization are reported in the 
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table. Correction of errors translated into a significantly smaller pre- 
treatment S for both axes. At the end of treatment, the benefit for C 
over NC remained highly statistically significant along the Z axis and 
was borderline significant along the Y axis. Regarding the random 
error, we observed ))15-20% average reduction for C as compared to 
NC for both Z- and Y-axes when assessed over the entire time period, 
though the difference was not statistically significant. 
If the overall treatment course consisted of only the sessions with an 
error between 1.5 and 4.4 mm, correcting for prostate displacement 
would translate into a margin reduction of 2-3 mm for C over NC. 
Conclusions: The results support taking action to correct prostate 
displacements between 1.5 and 4.4 mm after set-up to minimize the 
systematic error. The benefit also holds true after prolonged treat- 
ment sessions especially along the Z-axis. 
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DOSE ESCALATION FOR LOCALLY ADVANCED PROSTATE CANCER 
FROM 74GYTO 78GY 
V. Khoo ~ , D. Lim Joon 2, L. Spiteri 2, A. Viotto 2, C. Mantle 2, J. RudolpM, C. 
Kai2,T. Jenkins2,G. Quong2, M. Lynton-MolP, A. Rolfo2, M. Middleton 3, 
J. Wong ~, N. Bennie 3, M. Lawlor 2, M. Marr ~ 
I - ROYAL MARSOENHOSPITAL, Radiation Ontology, London, UK, 
2 - AUSTIN HEALTH, Radiation Oncology Centre, Melbourne, Austrafia, 
3 - AUSTIN HEALTH, BAROC, Ballarat, Australia 

Purpose/Objectif: To assess & compare 3D conformal radiotherapy 
(3DCRT) and intensity modulated radiotherapy (IMRT) techniques 
for escalating the dose in locally advanced prostate cancer from 74 
to 78Gy 
Materials/Methods: 10 patients with localized prostate carcinoma, 
who were simulated and planned according to a defined protocol 
with bladder and bowel preparation, were randomly selected to 
represent the treated population. The reference plan for the pur- 
pose of this study is the centers standard technique, over the last 4 
years, to deliver the 74 Gy in 37 fractions i.e. 5 field 3DCRT. 
The study techniques to deliver 78 Gy in 39 fractions are 

S field 3DCRT 
6 field 3DCRT 
6 field inverse planned IMRT 

Contouring, target dose constraints and goals were the same for 
all techniques. Dose volume constraints and dose maximum con- 
straints were defined for organs at risk (OAR) i.e. rectum and bladder, 
ano-rectal junction, urethra and femoral heads. 
The major endpoint was to compare rectal sparing of the 78 Gy 
techniques relative to the standard 74 Gy technique for the equiva- 
lent CTV and PTV dosimetric coverage, The minor endpoints were 
to evaluate doses to the other OAR for all techniques. 
Results: All of the 78 Gy plans were able to achieve equivalent tar- 
get dosimetric coverage as compared to the previous standard 74 
Gy plan while achieving OAR dose constraints. A comparison of 
the 78 Gy plans showed that the IMRT plan delivered lower values 
for the more important higher rectal dose constraints i.e. V>5OGy 
(percentage rectal volume receiving greater than SOGy) to V>75Gy. 
However, it produced slightly higher V>2OGy to V>4OGy values than 
the 3DCRT techniques due to dose dumping. Of the 78 Gy 3DCRT 
techniques the 6 field plan did better than the 5 field plan for all de- 
fined rectal dose volume values. Similar results were seen with the 
78Gy techniques with the bladder wall constraints i.e. the IMRT tech- 
nique producing lower values for the higher dose constraints but 
higher values for the lower dose constraints. The 78 Gy IMRT tech- 
nique produced lower dose volume values for the remaining OAR 
i.e. ano-rectal junction, urethra and femoral heads. Of the 3DCRT 
techniques the 6 field plan produced better OAR sparing, including 
bladder than the 5 field technique. 

Conclusions: All of the 78 Gy plans were able to achieve equivalent 
dosimetric coverage while meeting OAR constraints as compared 
to the previous standard 74 Gy plan. Of the 78 Gy plans the IMRT 
technique produced the greatest rectal and OAR sparing. The 6 field 
78 Gy 3DCRT spared the OAR to a greater degree compared to the 
5 field. 
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DOSE-ESCALATED IMRT OF PROSTATE CANCER - SIDE EFFECTS 
AND LOCAL TUMOR CONTROL 
A. Krystek~,A. Lilienthall,W. Oehler 1 
1 - SAI,~DHARZHOSPITAL NORDHAUSEN ~GMBH, Radiooncology and Radio- 
therapy, Nordhausen, Germany 

Purpose/Objectif: During the past 4 years the implementation of 
IMRT ("sliding window") into our clinical practice permitted, espe- 
cially for prostate cancer, a dose-escalated radiation therapy (< 76Gy 
TD to the whole organ). Simultaneously a satisfying protection of 
adjacent organs at risk (OAR) like urinary bladder and rectal wall 
can be achieved. Within 1 to 60 months of follow-up (median: 23,5 
months) we registered acute as well as long-term side effects pro- 
spectively. 
Materials/Methods: Starting in January 2000, an overall amount of 
191 Patients with clinically localized prostate cancer received an in- 
dividualized primary radiation therapy of the prostate gland and in 
11 cases (6%) also an additional treatment of the Ioco-regional lym- 
phatic drainage. The applicated total dose (TD) for the whole pros- 
tate gland ranged from 66,6Gy (in case of a previously performed 
TURP) up to a maximum of 78,8Gy.The gross tumor volume (GTV) as 
visible with MRI, Ultrasound or PET/CT is commonly saturated to a 
TD of about 80,OGy, presuming that noTURP or other manipulation 
has been performed leaving the risk of massively increased side ef- 
fects. Furthermore the PSA score was monitored up to 5 years after 
radiation therapy, starting at the time of diagnosis. The appearance 
of therapy-induces side effects (diarrhea, dysuria, nycturia, inconti- 
nence) and potential loss of weight during and after radiation thera- 
py were analysed using the NCI Common Toxicity Criteria. 
Results: Under radiation therapy we registered mostly grade I and 
in fewer cases grade II urinary discomfort/disfunction (NCI/CTC); 
31,8% and 14,1% respectively. So far only two patients (1,0%) suf- 
fered from acute grade III urinary dysfunction during RT, both of 
them were free of complaints 3 months after RT. In S patients we 
observed persistent grade I urinary dysfunction lasting more than 3 
months after RT, and another 18 months later in only two of those 
patients the complaints persisted. Acute grade I and II rectal toxicity 
was seen in 11 (5,8%) and 3 (1,6%) patients, respectively. Persistent 
radiation-induced rectal toxicities (such as diarrhea, rectal bleeding, 
proctitis or rectal pain) were not ovserved. In approximately 30% or 
our patients with successively decreasing PSA levels during RT an in- 
creasing PSA level several months after RT could be observed. While 
this PSA "bounce" was in turn followed by decreasing PSA levels, 
in 10% of those cases the ASTRO definition of a biochemical recur- 
rence was fulfilled with three consecutive rises of the PSA level. Sev- 
eral patients have not jet or just recently finished radiation therapy 
and are to be included into the study afterwards. 
Conclusions: IMRT allows irradiation of the prostate gland with a 
TD way above 72 Gy, which is necessary to achieve satisfying tumor 
control rates; and at the same time the adherence to normal tissue 
tolerances and existing dose constraints for organs at risk is assured. 
Both the observed remote proportion of severe side effects as well 
as the verifiable treatment success (PSA-Monitoring) argues for this 
method. 
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DOSIMETRIC EVALUATION AND ORGAN SPARING USING SLIDING 
WINDOW IMRTTECHNIQUE FOR LOCALIZED HIGH RISK PROSTATE 
CANCER 
M. Ghaly I, R. Byrnes ~, M. Frakaloss~,C. Giorello~,J. Musmacher ~ 
1 - HUNTINGTON HOSPITAL, Radiation Oncology, New York, USA 

PurposelObjectif: IMRT is superior to 3-D CRT in reducing the ma- 
jor limiting toxicities of dose-escalated prostate radiotherapy. IMRT 
simultaneous integrated boost strategy (SIB) irradiates the prostate 
via hypofractionation while irradiating pelvic nodes with the con- 
ventional fractionation; carries the risk of increased toxicities. A 
sequential two-phase IMRT planning, initial and boost irradiation, 
requires two different dosimetric plans and potentially two differ- 
ent treatment setups, which increasing the chance for errors and the 
cost of patient care. The aim of the study to describe a novel and 
straightforward single phase (IMRT) technique simultaneously de- 
liver high radiation dose to the prostate and lower dose to the pelvic 
nodes with conventional ftactionation. 
Materials/Methods: Data of 5 patients with high risk prostate can- 
cer were used as example cases. A single phase IMRT was planned 
for delivery of 79.2 Gy to PTVI (prostate and seminal vesicle plus I .S 
cm margin) and 45 Gy to the pelvic lymph nodes (PTV2) at 1.8 Gy 
per fraction simultaneously. A sequential two-phase IMRT plan, ini- 
tial pelvic nodes then boost, was retrospectively generated for each 
patient. Dose -volume histograms for PTVI, PTV2, bowel, bladder 
and rectum were compared. Acute toxicities were evaluated weekly 
during treatment using the Radiation Therapy Oncology Group 
morbidity grading scales. 
Results: All plans were generated using commercial inverse plan- 
ning software (Pinnacle ~ version 6.2b). The mean V90, V95 and V/O0 
(percent PTV volumes receiving 90, 95 and 100% of the prescribed 
dose) were 100, 100 and 95%, respectively in both techniques. The 
mean bowel, bladder and rectum doses were equivalent; however 
the single phase IMRT reduced the volume of bowel receiving 40.5 
Gy by 30%. Overall, four patients experienced no acute gastrointes- 
tinal (GI) toxicity. Antidiarrhea medication was required for I patient. 
No cases of late radiation enteritis were observed. 
Conclusions: Single phase (IMRT) strategy resulted in further reduc- 
tion in the volume of bowel receiving high radiation doses. Patients' 
setup and reproducibility were accurate and treatment time was 
short which added great convenience for the patients. These dosi- 
metric findings correlated with low rates of acute GI morbidity. 
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ENHANCED QUALITY OF HDR- INTERSTITIAL PROSTATE IMPLANTS 
DUETO ONLINE-PLANNING PROCEDURE 
F. Siebert ~, M. Kuhlmann~,G. KovAics 2 
1 - UKSH, CAMPUS KIEL, Clinic of Radiotherapy, Kiel, Germany, 
2- UKSH, CAMPUS LOBECK, Dept. Interdisciplinary Brachytherapy, LClbeck, 
Germany 

Purpose/Objectif: Several well-known approaches for treatment 
planning of prostate cancer do exist. We describe our clinical experi- 
ences of introducing and routinely performing the online-planning 
technique in temporary high dose rate (HDR) brachytherapy for 
prostate cancer. 
Materials/Methods: After the needle implant (without pre-plan- 
ning) the transversal ultrasound (THUS) images are acquired in Smm 
steps with the VariSeed T M  software. The Dicom images are trans- 
ferred to the BrachyVision T M  system and the planning process starts. 
The online-planning procedure allows the use of real-time acquired 
THUS images and to adopt the actual geometry of both the implan- 
tation needles and the prostate in a 3D-treatment planning proc- 
ess (3D dose calculation, 2D axial images without gaps). We present 

the first dosimetric results for a consecutive cohort of 55 out of 750 
implants within the first 2.S years of online-pla nning. Two target vol- 
umes were defined: the entire prostate gland (CTV2 with a fraction 
dose of 8-9 Gy) and a peripheral zone of the prostate (CTVl with a 
fraction dose of 1S Gy). 
Results: The technique was accepted by the team in a short time 
due to its obvious advantages: better sparing of the organs at risk 
and optimised dose conformity in the target volumes. Furthermore 
the online-planning with duration of 30 to 40 minutes is less time 
consuming compared to the preplanning method with typically 
90 minutes time consumption. The learning curve showed time 
consumption of nearly 180 minutes at the beginning and 30 - 40 
minutes at getting routine. The preliminary evaluation of 37 im- 
plants resulted in the following values: Dg0(prostate gland) = 6.5 
Gy, Dg0(periphery of the prostate) = 13.6 Gy, DS(urethra)=10.2 Gy, 
D1 (rectum)= 8.7 Gy. 
Conclusions: Online-planning procedure improves the quality of 
temporary HDR interstitial implants for intermediate and high risk 
prostate cancer and results in lower time consumption of the treat- 
ment. Future work will include the evaluation of the dosimetric data 
of all patients as well of clinical outcome. 
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FUNCTIONAL MRI TO INVESTIGATE CHANGES IN OXYGENATION 
AND VASCULARITY OF THE PROSTATE GLAND CAUSED BY ANDRO- 
GEN DEPRIVATION 
R. Alonzi ~, AR. PadhanP, NJ. Taylor 2, JJ. Stifling 2, DJ. Collins ~, MI. Saun- 
ders 4, PJ. Hoskin 4 
I - MARIA CURIE RESEARCH WING, MOUNT VERNON HOSPITAL, Northwood, Mid- 
dlesex, United Kingdom, 
2 - PAUL STRICKLAND SCANNER CENTRE, Mount Vernon Hospital, Northwood, 
Middlesex, United Kingdom, 
3 - CRUK CLINICAL MR RESEARCH GROUP, Royal Marsden Hospital, Sutton, 
United Kingdom, 
4 - MARIE CURIE RESEARCH WING, Mount Vernon Hospital, Northwood, Mid- 
dlesex, United Kingdom 

Purpose/Objectif: To investigate the changes in oxygenation and 
vascularity of the prostate gland caused by androgen deprivation 
using BOLD (blood oxygen level dependent) MRI and DCE-MRI (dy- 
namic contrast enhanced MRI). 
Background: Hypoxia is a known cause of radioresistance and is a 
poor prognostic indicator in prostate cancer. Androgen deprivation 
has a potent effect on prostate vasculature, potentially inducing tu- 
mour hypoxia. It is therefore possible that neo-adjuvant androgen 
deprivation leads to a reduction in clonogen number at the expense 
of an increase in tumour cell radioresistance. 
Materials/Methods: Patients that were due to be treated with neo- 
adjuvant androgen deprivation prior to radical radiotherapy for 
prostate cancer underwent S MRI investigations; 2 prior to the com- 
mencement of androgen suppression to define the baseline values 
and check for reproducibility, 1 after a month of hormone treatment 
and two scans after 3 months of therapy. BOLD-MRI consisted of 
a series of gradient echo sequences at increasing echo times from 
which quantitative parametric R2* maps were calculated. Quantita- 
tive DCE-MRI following an infusion of Gd-DTPA with T1 weighted se- 
quences was used to determine micro-vessel permeability surface 
area product (Kt'ans). 
Results: Analysis of 13 patients showed that after 3 months of an- 
drogen deprivation there was a marked increase in R2*, from 15.1 to 
21 .S s -~ (p < 0.0001), and a marked decrease in K TM, from 0.61 to 0.27 
min-1 (p = 0.0003) compared with baseline. 
Conclusions: Increasing R2* may indicate an increase in blood de- 
oxyhaemoglobin concentration (or possibly may reflect the devel- 
opment of prostate gland fibrosis) and independent verification 
of intraprostatic pO 2 levels is required to clarify the cause of such 
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an increase. The reduction of K ~r~°~ is compatible with a decrease in 
blood flow and vascular permeability caused by the apoptosis of 
vascular endothelial cells initiated by androgen deprivation. These 
results have implications for the development of future prostate ra- 
diotherapy schedules and the design of forthcoming clinical trials 
with regard to the timing of androgen deprivation. 
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IDENTIFICATION OF MEN WITH A GENETIC PREDISPOSITION TO 
PROSTATE CANCER:TARGETED SCREENING IN BRCAI AND BRCA2 
MUTATION CARRIERS AND CONTROLS: THE IMPACT STUDY 
A. Mitr#, E. Bancroft 2, R. Eeles ~ 

- INSTITUTE OF CANCER RESEARCH, Cancer genetics, London, United King- 
dom, 
2 - THE ROYAL MARSDEN HOSPITAL, Cancer genetics, London, Uniited King- 
dom 

Purpose/Objectif: This international collaboration aims to conduct 
the largest screening study of men with a known genetic predispo- 
sition to prostate cancer. Prostate cancer may be an indolent dis- 
ease and screening the general population is controversial with no 
established reduction in mortality. Mutations in BRCA genes may 
increase the relative risk of prostate cancer by up to 23-fold. We aim 
to establish whether male BRCA1 and 2 mutation carriers indeed 
have a higher prostate cancer incidence, are at risk of aggressive 
prostate cancer and if a targeted screening programme is feasible in 
this population. We will also undertake proteomic profiling of urine 
and serum in these men. 
Materials/Methods: 850 tested BRCA1/2 mutation carriers and 850 
tested non-carriers will be recruited over 5 years in 39 European cen- 
tres. Annual serum PSA and free: total PSA will be taken. If PSA is 
less than 3, the test will be repeated the following year. If the PSA is 
greater than 3, prostate biopsy will be offered. In the event of a can- 
cer diagnosis, treatment will be according to local centre guidelines. 
Serum, plasma and urine samples will also be taken to investigate 
proteomic profiles of these fluids in an attempt to identify more 
specific markers for prostate cancer. PSA and free: total PSA will un- 
dergo external quality control measures to document the accuracy 
of results. 
Results: Recruitment started in November 2005; 24 men have been 
enrolled, 10 BRCA2 carriers, 8 BRCA1 carriers and 6 controls. One 
BRCA1 carrier has a PSA of 3.8 and is currently awaiting a biopsy. All 
other men have a PSA less than 3. The one man with a PSA greater 
than 3 also has a free: total PSA of 11%. In total, 3 BRCA1 carriers 
have a free: total PSA less than 15%, all other men have levels above 
this value. 
Conclusions: 100 men will be recruited by the end of 2006. Baseline 
PSAs, prevalence of undiagnosed prostate cancer, and the age of 
onset in male BRCAland 2 mutation carriers will be compared with 
the control group. Analysis of proteomic profiles will be established 
between BRCA1 and BRCA2 carriers, controls negative for these mu- 
tations and carriers and non-carriers with a diagnosis of prostate 
cancer. We would like to present our preliminary results. 
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IMAGE GUIDED PROSTATE FOSSA RADIOTHERAPY AFTER BIOCHE- 
MICAL FAILURE FROM RADICAL PROSTATECTOMY 
A. Mahadevan ~, A. Reuther 1, E. Klein 2, P. Kupelian 3 
I - CLEVELAND CLINIC, Radiation Oncology, Cleveland, USA, 
2 - CLEVELAND CUN~C, Urology, Cleveland, USA, 
3 - MD ANDERSON CANCER CENTER ORLANDO, Radiation Oncology, Orlando, 
USA 

Purpose/Objectif: To report the biochemical relapse-free survival 

(bRFS) rates after definitive image guided external beam radio- 
therapy (IGRT) delivered to the prostate fossa in men experiencing 
biochemical failure (bF) after radical prostatectomy for localized 
prostate cancer. 
Materials/Methods: A total of 200 cases were identified between 
1987 and 2005 with localized prostate cancer previously treated with 
radical prostatectomy and subsequent biochemical failure treated 
with radiotherapy. Patients who had a minimum of 6 months or 2 
PSAs after the end of radiation were included in this study. IGRT 
was delivered in 26% of patients. The location of the prostate fossa 
was verified and adjusted daily with the BAT n~ transabdominal ultra- 
sound system. Seventy-four percent of the cases were treated by a 
4-field box technique (STD) without image guidance. None received 
adjuvant AD (AdjAD). The pathologic parameters from the prostate- 
ctomy were as follows: surgical Gleason score sGS >7 in 75% (86% 
IGRT vs. 72% STD, p=NS), extra capsular extension (ECE) in 60% (54% 
IGRT vs. 63% STD, p=NS), surgical margin involvement (SM) in 60% 
(39% IGRT vs. 66% STD, p= 0.0006), seminal vesicle extension (SV) 
in 21% (18% IGRT vs. 22% STD, p=NS).The median PSA level at the 
time of salvage therapy was 0.6 ng/mL (range: 0.1 to 25.9). The me- 
dian PSA follow-up time after RT was 44 months (range: 2-226). The 
median radiation dose to the prostate fossa was 70Gy for both IGRT 
and STD. Kaplan-Meier and Cox proportional hazards methods were 
used to analyze the data. bF was determined by persistent rise after 
radiotherapy.Toxicities were measured using RTOG scores. 
Results: For the entire cohort the 5-year bRFS was 46%. The 2-year 
bRFS rate for IGRT was 56.8% and for STD was 64.6% (p=NS). On 
multivariate analysis, SM neg vs pos (p=O.0010, RR=2.5), SV neg vs 
pos (p=0.0016, RR=0.4), preRT PSA <I .0 vs >1.0 (p=0.0082, RR=0.5), 
biopsy Gleason score-bGS <6 vs >7(p=0.0094, RR=0.S) and total 
dose (continuous - p=0.O007, RR=I.0) were the significant predic- 
tors of bRFS; while ECE and RT technique were not.The rates of late 
toxicity (any grade, RTOG criteria) were 9% for gastrointestinal (GI) 
and 18% for genitourinary. The rates of grade >2 toxicity were 2% 
for GI and 7% for GU.There was no grade >3 GI toxicities, but I% had 
grade 3 GU toxicity. Patients treated with IGRT had less toxicity (any 
grade) than STD; 8% vs. 9% for GI and 10% vs. 22% for GU (p=NS). 
Two risk groups were identified: Favorable (SM+, SV-, and preRT PSA 
< I, and bGS < 6) and Unfavorable (SM- or SV+ or preRT PSA > 1 or 
bGS > 7). The 5-year bRFS rates for patients with favorable vs. unfa- 
vorable risk were 85% and 37%, respectively (p<0.0001, Fig I ). 
Conclusions: Salvage prostate fossa radiotherapy after biochemical 
failure from radical prostatectomy is effective in achieving durable 
response in selected patients with favorable risk factors (positive 
surgical margins, negative seminal vesicles, preRT PSA < I, bGS < 
7). There is no significant difference in bRFS between IGRT and STD. 
With image guidance, lower GI and GU side effects can be expected 
than standard technique when delivering higher doses of radiation 
to the prostate bed to improve outcomes. 

Fi~u'¢ 1 Biochemical Relapse-Free Sm'~ival by Favorabt© vs  Unfavorable Gr'oups 
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INTENSITY-MODULATED RADIOTHERAPY (IMRT) AS PRIMARYTHE- 
RAPY FOR PROSTATE CANCER: THE EXPERIENCE OF THE GHENT 
UNIVERSITY HOSPITAL (GUH). 
G. De MeerleeH, V. Fonteyn&, G. Villeirs 2, L. Vakaet ~, A. Verbaeys 3, L. 
Denoyette ~, A. Van Greveli ng ~, W. De Neve ~ 
1 - GENT UNIVERSITY HOSPITAL, Radiotherapy, Gent, Belgium, 
2 - GENT UNIVERSITY HOSPITAL, Radiology, Gent, Belgium, 
3 - GENT UNIVERSITY HOSPITAL, Urology, Gent, Belgium 

Purpose/Objectif: To report on biochemical relapse free survival 
(bRFS) and late gastro-intestinal (GI) and genito-urinary (GU) toxic- 
ity after IMRT for prostate cancer. 
Materials/Methods: 133 patients were treated with IMRT as primary 
therapy for prostate cancer T1-4 NO MO at GUH.Table 1 shows their 
characteristics. The clinical target volume (CTV) was the prostate +/- 
seminal vesicles (1). The planning target volume (PTV) was created 
with a 7 mm isotropic margin around the CTV (2). First, patients were 
treated to a maximum rectum dose of 72 Gy (R72, n=51). Then, pa- 
tients were treated to a maximum rectum dose of 74 Gy (R74; n=82). 
Median CTV dose was 76 and 78 Gy for R72 and R74 respectively. 
The median PTV dose was 75 Gy and 77 Gy respectively, given in 36 
or 37 fractions. Patients were divided into three risk groups to de- 
termine the use of androgen deprivation (AD). Thirty-four patients 
refused AD. 
1 .low risk: PSA < 10 and Gleason <6 and T</=T1 c: no AD. 
2.intermediate risk: PSA 10-19.9 or Gleason 6 or 7(3+4) or T2: AD for 
6 months. 
3.high risk: PSA >/=20 or Gleason _> 7(4+3) or T3-4: AD for 3 years. 
Biochemical relapse was defined according to the ASTRO criteria 
(3). 
To record late GI and GU toxicity, patients were seen every 3 months 
for the first year, every 6 months until year 5 and annually thereafter. 
GI and GU late toxicity was scored using the RTOG criteria (4), sup- 
plemented by an in-house developed toxicity scale (2). Overall GI 
and GU scores were calculated for each follow-up visit as the worst 
GI or GU score during that visit. For every patient, a pre-treatment 
registration of rectal and urinary morbidity was present. 
Results: The median follow-up was 42 months. The overall 5-year 
bRFS was 82% (Figure 1 ). A statistically significant difference (p=0.01 ) 
in 3-year bRFS was found between R72 and R74 (80% vs. 92% respec- 
tively). For patients in the low, intermediate and high-risk group, five 
years bRFS was 100%, 86% and 67% respectively (p<0.01). 
There was no grade 4 late toxicity. One patient had grade 3 anal red 
blood loss (ARBL). The only grade 3 GU late effects were nocturia 
(n=3) and incontinence (n=3). Grade 2 GI and GU late toxicity was 
scored in 17% and 19% respectively. Most frequent grade 2 late GI- 
toxicities were ARBL (8%), abdominal cramps (6%), incontinence 
(5%) and diarrhoea (5%). Most frequent grade 2 late GU-toxicities 
were nocturia (20%), hematuria (18%), and increased frequency 
(9%). Except for hematuria, grade 2 side effects disappeared after 
6 months (median). Hematuria always disappeared after increased 
water intake. 
Conclusions: IMRT as primary therapy for localized or locally ad- 
vanced prostate cancer offers very good bRFS. Late toxicity is low. 
References: 
1. Diaz: Int J Radiat Oncol Biol Phys1994; 30:323-29. 
2. De Meerleer: Int J Radiat Oncol Biol Phys 2004; 60: 777-87. 
3. ASTRO Consensus Panel. Int J Radiat Oncol Biol Phys 1997; 37: 
1035-41. 
4. Cox: Int J Radiat Oncol Biol Phys 1994; 30: 323-29. 
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INTER-OBSERVER VARIABILITY IN CONTOURING CTV AFTER RA- 
DICAL PROSTATECTOMY: THE AIROPROS01-04 MULTI-CENTRIC 
STUDY 
F. Foppiano ~, P. Franzone 1, S. Durzu ~, S. Barra 1, G. Fellin ~, G. GirellH, S. 
Nava ~, R Gabriele ~, G. SanguinetP, F. Tortoreto ~, ML. VitalP, V. Vavas- 
sori ~ 
I - AIRO NATIONAL WORKING GROUP ON PROSTATE RADIOTHERAPY, ITALY 

Purpose/Objectif: Accurate contouring of the clinical target 
volume(CTV) is a fundamental prerequisite for successful conformal 
radiotherapy after radical prostatectomy(RP).This study investigates 
variability in contouring CTV after RR 
Materials/Methods: Eighteen radiation oncologists (One observer 
for each Institution) participated in a dummy-run within the Ital- 
ian AIROPROS01-04 trial evaluating post-operative CTV in prostate 
cancer. Three patients were considered for this study. The patients 
underwent CT with half-full bladder condition. Physicians were 
asked to draw three different CTVs on CT slices (5mm step) on Plato 
2.5.2 (Nucletron) 3D Treatment Planning System (TPS). CTVl was 
defined as the surgical prostate bed without seminal vesicles, CTV2 
as surgical prostate bed with seminal vesicles and CTV3 as pelvis. 
The contouring uncertainty were analyzed in different ways. Firstly 
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the CTVs volumes were calculated ant the differences between the 
inserted contours were estimated. Beside the differences in cranial 
and caudal CTV border definition and the distances between the 
mean inserted contours (named mean contour distances or MCDs) 
were measured from BEV analysis. 
Results: Results showed a large inter-observer variability.The vol- 
umes varaibility for each patient is shown in the table below. 

CTV Vol min(cc) Vol max(cc) Pt 

1 CTV1 7.0 161,3 75 

2 CTV1 5.1 214.0 68 

3 CTVl 17.S 223.2 38 

I CTV2 16.1 233.5 82 

2 CTV2 18.9 287.8 71 

3 CTV2 33.6 320.1 4S 

I CTV3 283.9 1006.6 74 

2 CTV3 188.8 1335.9 64 

3 CTV3 346.9 1595.7 43 

When considering cranial and caudal border definition, the maxi- 
mum difference from the most probable caudal limit was 25ram for 
CTVI and CTV2 (mean 14mm) and 55mm for CTV3 (mean 40ram). 
For the cranial target definition, the maximum difference was 40mm 
for CTVI and CTV2 (mean 12mm and 9ram respectively) and 50mm 
for CTV3 (mean 27mm). Large differences were founded also for 
MCDs. For CTVl the largest value was 16ram (SD=7mm) in left/right 
direction and 29ram (SD--6mm) in anterior/posterior direction. For 
CTV2 the largest value was 20ram (SD=6mm) in left/right direction 
and 29mm(SD=7mm) in anterior/posterior direction. For CTV3 we 
founded 45mm (SD=11mm) and 53mm (SD--13mm) for left/right 
and anterior/posterior direction respectively. 
Conclusions: Our investigation showed an important inter-observer 
difference in definition of CTVl, CTV2 and CTV3,The impact of con- 
touring uncertainty in postoperative setting is very significant and 
need furthers studies to achieve a consensus on delineation of these 
volumes. 
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INTERSTITIAL HIGH DOSE RATE (HDR) BRACHYTHERAPY + IMRT 
VS. HDR MONOTHERAPY FOR EARLY STAGE PROSTATE CANCER 
T. Neumann ~, R. Mark ~, R Anderson 1, D. White ~, S. Gurley 1, R. Akins 2, 
M. Nair 1 
I - JOE ARRINGTON CANCER CENTER, Radiation Oncology, Lubbock, USA, 
2 - UNIVERSITY OF M~AMI, Radiation Oncology, Miami, USA 

Purpose/Objectif: Transrectal Ultrasound (TRUS) guided interstitial 
implant for prostate cancer using High Dose Rate (HDR) + External 
Beam Radiation Therapy (EBRT) technique has been reported with 
results comparing favorably to surgery, Low Dose Rate (LDR) brachy- 
therapy +/- EBRT, EBRT, and Intensity Modulated Radiation Therapy 
(IMRT).The role of supplemental EBRT in brachytherapy is controver- 
sial. We compare our results of HDR + IMRT vs. HDR monotherapy. 
Materials/Methods: Between 1997 and 2006, 290 patients with T1 
and T2 localized prostate underwent TRUS guided interstitial im- 
plant. There were no Gleason Score or PSA exclusions. After discus- 
sion of treatment options, 109 patients elected HDR Implant + IMRT 
and 181 patients underwent HDR monotherapy. No patient received 
Hormonal Blockade. Median Gleason Score was 7 (range : 4 to 10). 
Median PSA was 9.8 (0.60 to 39.8). IMRT treatment volume included 
the prostate + seminal vesicles + 2 cm margin. Implant treatment 
volumes ranged from 42 cm 3 to 196 cm 3. In patients who received 
IMRT + HDR, 4500 cGy in 25 fractions was given via IMRT and 1650 
cGy to 2000 cGy in 3 fractions via HDR. Our protocol for HDR alone, 

has called for two HDR Implants. The treatment volume received 
2,250 cGy in 3 fractions prescribed to the 100% Isodose line, given 
over 24 hours. A 2 °0 implant was performed 4 weeks later, delivering 
a further 2,250 cGy in 3 fractions, bringing the final dose to the pros- 
tate to 4,500 cGy in 6 fractions. Urethral dose points (12-16) were 
followed, and limited to < 105% of the prescription dose. 
Results: There was no significant difference between the treatment 
groups with respect to T-Stage, Gleason Score, and PSA. With a me- 
dian follow-up of 70 months (range : 6 months to 120 months), the 
overall PSA disease free survival was 89.3% (259/290). In patients un- 
dergoing IMRT + HDR Implant, PSA disease free survival was 89.0% 
(97/109) vs. 89.5% (162/181) for patients undergoing HDR alone 
(p=0.6). The 5 year actuarial survival was 86% for the group receiv- 
ing IMRT + HDR vs. 89% with HDR monotherapy (log rank = 0.5). Ure- 
thral stricture requiring dilatation has developed in 3.8% (11/290) of 
patients. Urinary stress incontinence has occurred in 2.8% (8/290). 
RTOG late bladder toxicities were : 0% Grade 4, 0% Grade 3, and 2.8% 
(8/290) Grade 2. RTOG late rectal toxicities were : 0.3% (1/290) Grade 
4, 0% Grade 3, 3.8% (11/290) Grade 2, and 4.5% (13/290) Grade 1. 
RTOG late rectal toxicity was higher in patients undergoing HDR + 
IMRT with 15.6% (17/109) of patients experiencing Grade 2 and 1 
symptoms, vs. 3.9% (7/181) receiving HDR alone (p < 0.01). 
Conclusions: We have observed no significant difference in PSA dis- 
ease free survival in patients undergoing HDR monotherapy vs. HDR 
+ IMRT. Complications were similar, though RTOG Grade 1 and 2 late 
toxicity was higher in patients receiving HDR + IMRT. HDR mono- 
therapy compares favorably to EBRT, LDR +/- EBRT, and HDR + IMRT, 
both with regard to PSA disease free survival, and complications. 
With regard to implant technique, HDR brachytherapy offers other 
advantages over LDR, such as no radiation exposure to hospital per- 
sonnel, no seed migration, greater dose flexibility and precision of 
radiation dose delivery. Larger volumes can be treated with HDR. By 
omitting EBRT, rectal complications may be reduced. 
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INTERSTITIAL HIGH DOSE RATE (HDR) BRACHYTHERAPY FOR EAR- 
LY STAGE PROSTATE CANCER 
R. Mark ~, R. Akins 2, R Anderson~,T. Neumann ~, M. Nair ~, D. White 3, S. 
Gurley ~ 
1 - JOE ARRINGTON CANCER CENTER, Radiation Ontology, Lubbock, USA, 
2 - UNIVERSrrY OF MIAMI, Radiation Oncology, Miami, USA, 
3 - JOE ARRINTON CANCER CENTER, Radiation Oncology, Lubbock, USA 

Purpose/Objectif: Transrectal Ultrasound (TRUS) guided interstitial 
implant for prostate cancer using Low Dose Rate (LDR) and High 
Dose Rate (HDR) technique has been reported with results com- 
paring favorably to surgery and External Beam Radiation Therapy 
(EBRT). Often, HDR and LDR interstitial implant is combined with 
EBRT. There is little published data on HDR alone. We report our re- 
sults with HDR alone. 
Materials/Methods: Between 1997 and 2006, 181 patients with T1 
and T2 localized prostate underwent TRUS guided interstitial im- 
plant, under spinal anesthetic or local anesthetic. There were no 
Gleason Score or PSA exclusions. No patient received EBRT or Hor- 
monal Blockade. Median Gleason Score was 7 (range : 4 to 10). Medi- 
an PSA was 9.3 (2.7 to 39.8). Treatment volumes ranged from 42 cm 3 
to 196 cm 3. Treatment volume included the prostate and seminal 
vesicles in all cases. Radiation Treatment planning was performed 
using CT Scanning and the Nucletron Plato Treatment Planning 
System. HDR treatment was given using the Nucletron afterloading 
system with Ir-192. Median source activity was 6.7 Curies (range : 4.3 
- 9.6). Our protocol for HDR alone, has called for two HDR Implants, 
spaced 4 weeks apart. The treatment volume received 2,250 cGy in 3 
fractions prescribed to the 100% Isodose line, given over 24 hours. A 
2 no implant was performed 4 weeks later, delivering a further 2,250 
cGy in 3 fractions, bringing the final dose to the prostate to 4,500 
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cGy in 6 fractions. Urethral dose points (I 2-16) were followed, and 
limited to < 105% of the prescription dose. 
Results: With a median follow-up of 72 months (range : 6 months 
to 120 months), PSA disease free survival was 89.5% (I 621181 ). The 
procedure was well tolerated, with all patients having completed 
the procedure. Acute and chronic complications were uncommon. 
Acute urinary retention occurred in 4.4% (81181) of the patients, re- 
quiring temporary insertion of an indwelling foley catheter. Deep 
venous thrombosis occurred within one month of HDR in 2.2% 
(4/181) of the patients. Urethral stricture requiring dilatation has 
developed in 4.9% (9/181) of patients. Urinary stress incontinence 
has occurred in 3.9% (7/181). RTOG late bladder toxicities were : 0% 
Grade 4, 0% Grade 3, and 3.9% (71181 ) Grade 2. RTOG late rectal tox- 
icities were : 0.5% (11181) Grade 4, 0% Grade 3, 1.7% (3/181) Grade 
2, and 2.2% (41181) Grade I. There have been no cases of rectal in- 
continence to date. 
Conclusions: Six year results with HDR implant alone compare fa- 
vorably to EBRT, LDR +/- EBRT, and HDR + EBRT, both with regard 
to PSA disease free survival, and complications. HDR offers other 
advantages over LDR, such as no radiation exposure to hospital per- 
sonnel, no seed migration, greater dose flexibility and precision of 
radiation dose delivery. Larger volumes can be treated with HDR. By 
omitting EBRT, bladder and rectal complications appear to be sig- 
nificantly reduced. 
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INTERSTITIAL HIGH DOSE RATE (HDR) BRACHYTHERAPY UNDER 
LOCAL ANESTHESIA FOR EARLY STAGE PROSTATE CANCER 
D. White ~, R. Mark ~, P. Anderson ~, M. Nair~,T. Neumann ~ 
I - JOE ARRINGTON CANCER CENTER, Radiation Oncology, Lubbock, USA 

Purpose/Objectif: Transrectal Ultrasound (TRUS) guided interstitial 
implant for prostate cancer using Low Dose Rate (LDR) and High 
Dose Rate (HDR) techniques has been reported with results com- 
paring very favorably to external beam radiation therapy. TRUS in- 
terstitial implant of the prostate has been traditionally performed 
under general or spinal anesthetic in an operating room. We report 
our results with a technique performed under local anesthesia in a 
Department procedure room. 
Materials/Methods 
Patients with T1 and T2 localized prostate cancer were judged to be 
candidates for TRUS guided interstitial implant. 
Results 
Between 2002 and 2006, 274 TRUS guided prostate implants were 
performed under local anesthesia. Conscious sedation consisted of 
intravenous Morphine (12-22 mg) and Versed (6-14 mg), or intrave- 
nous Demerol (50-175 mg) and Versed (3-12 mg). Local anesthetic 
was given with a mixture of 1% Lidocaine, 0.25% Marcaine, 1:100,000 
Epinephrine, and 4% Sodium Bicarbonate neutralizing solution (20- 
120 cc). Local anesthesia was given to a 5 x S cm perineal area to 
a depth of 10 cm under TRUS guidance. The implants were placed 
under mobile multi-plane prostate template (Radiation Therapy 
Products Prostate Template) guidance using from 3 to 4 planes, and 
12 to 22 needles. Needle spacing was 1.0 cm.The implant procedure 
included sigmoidoscopy and cystoscopy. Median implant time was 
45 minutes (range : 30 to 150 minutes). HDR treatment was given us- 
ing the Nucletron afterloading system. The implant volume received 
2,250 cGy in 3 fractions prescribed to the 100% Isodose line, given 
over 24 hours. Urethral dose points (12-16) were followed, and lim- 
ited to < 105% of the prescription dose. The procedure was well tol- 
erated, with all patients having completed the procedure. One pa- 
tient developed respiratory suppression, and required reversal with 
Narcan. He recovered uneventfully. Otherwise, there have been no 
acute complications to date. 
Conclusions 
TRUS interstitial implant of the prostate under local anesthesia is 

feasible. Implant time and complications compare favorably to gen- 
eral or spinal anesthetic technique. 
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LACK OF CORRELATION BETWEEN RECOGNIZED DOSE-VOLUME 
GUIDELINES AND LATE RECTAL TOXICITY AFTER HYPOFRACTIO- 
NATED RADIATION THERAPY FOR PROSTATE CANCER 
B. Joshua~,S. Faria~, H. Patrocinio~,R Deblois~,M. Duclos~,M. David~,G. 
Shenouda ~, L. SouhamP 
I - McGILL UNIVERSITY, Radiation Ontology, Montreal, Canada 

Purpose/Objectif: Hypofractionation has become an attractive op- 
tion in the curative treatment of prostate cancer. A downside to this 
approach is the potential increase for late rectal toxicity due to the 
large dose/fraction. Several dosimetric constraints have been set as 
guideline predictors for late rectal toxicity after curative radiothera- 
py. We studied the relative value of three recognized dose-volume 
guidelines in predicting the development of late rectal toxicity in a 
homogeneous group of prostate cancer patients treated with hy- 
pofractionation. 
Materials/Methods: 61 patients with low/intermediate prostate 
cancer were treated with hypofractionated RT alone between Oc- 
tober 2002 and April 2004. For each patient, a 3D treatment plan 
consisting of five 18MV photon fields was used to deliver 66Gy in 
22 fractions at the isocenter. PTV consisted of the prostate plus a 
uniform 7mm margin. Daily ultrasound was used to confirm setup. 
Patients had the rectum uniformly contoured by the same radiation 
oncologist. Late rectal toxicity was prospectively graded by the CTC 
v.3. Late rectal toxicity was correlated to the Canadian PROFIT hypof- 
ractionation study, the RTOG protocol 0126, and the MD Anderson 
dose-volumes guidelines. For the last 2 studies, we converted these 
guidelines to 3 Gy/fraction using the linear quadratic model with an 
(1/[3=3 for the rectum. 
Results: All patients had > 18 months of minimum follow-up (me- 
dian = 27.2 months). Median age was 72 years. Median initial PSA 
was 6.7 ng/ml. A total of 26% of the patients had grade 1 late rectal 
toxicity by CTC v.3 criteria, while 16% had grades 2 or 3. There was 
no toxicity >grade 3. The DVH analysis revealed that, although many 
patients exceeded the various dose-volume guidelines, there was 
no relationship between these violations and rectal toxicity, irre- 
spective of the grade of toxicity (Table). 
Conclusions: Despite the use of recognized guidelines in a homoge- 
neously treated group of patients, we were unable to establish a sig- 
nificant correlation between late rectal toxicity and these guidelines. 
These results suggest that for this group of patients other non-dosi- 
metric factors may account for the late rectal toxicities observed. 

M[DAnderson I PROFIT RTOG 

Meet Exceed Meet ExGeed ] Meet Exceed 

Grade 0 SO 71 67 5q I 59 61 

Grade 1 30 19 25 24 J 29 23 
i 

Grade2~ 20 iO 8 16 I 1.2 1.6 

1101 poster 

LATE RTOG/EORTC, LENT SOMA AND CTCAE GRADED BLADDER 
TOXICITY IN RELATION TO DOSE DISTRIBUTIONS IN THE BLADDER 
DURING RADIOTHERAPY FOR PROSTATE CANCER 
F. Ubbels ~, H.P. van der Laan I, A.C.M. van den Bergh ~, C. Schilstra ~, M. 
A. Boezen2,J.A. LangendijM 
I - UNIVERSITY MEDICAL CENTER GRONINGEN, Department of Radiation Ontol- 
ogy, Groningen, The Netherlands, 
2 - UNIVERSITY MEDICAL CENTER GRONINGEN, Department of Epidemiology, 
Groningen, The Netherlands 
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Purpose/Objectif: To assess the association between the dose dis- 
tributions in the bladder and late RTOG/EORTC (RTOG), LENT SOMA 
(LENT) and CTCAE version 3.0 (CTC) graded bladder toxicity among 
patients with prostate cancer treated with radiotherapy. 
Materials/Methods: In this prospective study, 124 patients that 
received three-dimensional conformal radiotherapy (3D-CRT) for 
prostate cancer were included. A total dose of 70 Gy in 2-Gy frac- 
tions was applied with conventional fractionation. All patients filled 
in questionnaires regarding bladder complaints before, during, and 
after radiotherapy (median follow-up 36 months). DVH-parameters 
of the filled bladder, defined by the outer contour, were analysed in 
relation to late bladder grade _> 2 toxicity, according to RTOG, LENT, 
and CTC criteria. ROC analyses were performed to assess the most 
predictive DVH parameters and logistic regression analyses were 
used to analyse the association with DVH-parameters and toxicity. 
Patients with pre-treatment grade _> 2 toxicity according to a given 
grading system were excluded from statistical analyses regarding 
that particular system. 
Results: Pre-treatment grade _> 2 toxicity was assigned to 19(15%), 
64(52%) and 21 (17%) of the patients according to the RTOG, LENT 
and CTC systems, respectively. With respect to both relative and ab- 
solute DVH-parameters, the bladder volume receiving > 40 Gy (V40) 
was most predictive for late grade > 2 toxicity, irrespective of the 
grading system used. However, significant associations were only 
found for the relative V40 with use of the LENT system in univariate 
analyses (p=0.036). On the basis of the ROC coordinates, V40 was 
dichotomised by a volume of 40%. Significant associations between 
this factor and toxicity were only found with use of the LENT sys- 
tem (p=0.004). In a multivariate model including other prognostic 
and volumetric factors, the dichotomized V40 remained significant 
(p=0.003). V40, dichotomized by a volume of 110 cm 3, was signifi- 
cantly associated with the LENT system in univariate and multivari- 
ate analyses (p=0.O02). No significant associations were found with 
use of the RTOG and CTC systems. 
Conclusions: The current analysis showed that the relative V40 of 
the bladder was the most important prognostic factor with regard 
to radiation-induced bladder morbidity. Associations were only 
found between the bladder V40 and the LENT SOMA grading sys- 
tem. The results indicate that dose-volume-effects for the bladder 
are present but their clinical significance depends on the grading 
system used. 
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LATE RTOG/EORTC, LENT SOMA AND CTCAE GRADED RECTAL 
TOXICITY IN RELATION TO DOSE DISTRIBUTIONS IN THE RECTUM 
DURING RADIOTHERAPY FOR PROSTATE CANCER 
F. van den Bergh ~, H.R van der Laan ~, J.F. Ubbels ~, C. Schilstra ~, M.A. 
Boezen~,J.A. Langendijk ~ 
1 - UNIVERSITY MEDICAL CENTER GRONINGENr Department of Radiation Ontol- 
ogy, Groningen, The Netherlands, 
2 - UNIVERSITY MEDICAL CENTER GRONINGEN, Department of Epidemiology, 
Groningen, The Netherlands 

Purpose/Objectif: To assess the association between the dose dis- 
tributions in the rectum and late RTOG/EORTC (RTOG), LENT SOMA 
(LENT) and CTCAE version 3.0 (CTC) graded rectal toxicity among 
patients with prostate cancer treated with radiotherapy. 
Materials/Methods: In this prospective study, 124 patients that 
received three-dimensional conformal radiotherapy (3D-CRT) for 
prostate cancer were included. A total dose of 70 Gy in 2-Gy frac- 
tions was applied with conventional fractionation. All patients filled 
in questionnaires regarding rectum complaints before, during, and 
after radiotherapy (median follow-up 36 months). DVH-parameters 
of the rectum, defined by the outer contour from the anal verge to 
the sigmoid flexure, were analysed in relation to late rectum grade 

_> 2 toxicity, according to RTOG, LENT, and CTC criteria. ROC analyses 
were performed to assess the most predictive DVH parameters and 
logistic regression analyses were used to analyse the association 
with DVH-parameters and toxicity. 
Results: With respect to both relative and absolute DVH-parameters, 
the rectal volume receiving > 70 Gy (V70) was most predictive for 
late grade _> 2 toxicity, irrespective of the grading system used. How- 
ever, significant associations were only found for the relative V70 
with use of the LENT system in univariate analyses (p=0.03). On the 
basis of the ROC co-ordinates, V70 was dichotomised by a volume of 
20%. Significant associations between this factor and toxicity were 
found with use of the LENT (p=0.01) and CTC systems (p=0.02). In 
a multivariate model including other prognostic and volumetric 
factors, the dichotomised V70 remained significant with use of the 
LENT (p=O.04) and CTC systems (p=0.04). V70, dichotomised by an 
absolute volume of 12 cm 3, was significantly associated with the 
LENT system in univariate and multivariate analyses (p=O.OOS). The 
most optimal threshold for V70 with the CTC system was 28 cm3.This 
factor was significantly associated with toxicity in univariate as well 
as multivariate analyses (p=0.008). No such associations were found 
with use of the RTOG system. 
Conclusions: The current analysis showed that the V70 of the rec- 
tum was the most important prognostic factor with regard to radia- 
tion-induced rectal morbidity. The strongest association was found 
between the rectal V70 and the LENT SOMA grading system. The 
results indicate that dose-volume-effects for the rectum are present 
but their clinical significance depends on the grading system used. 
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LATE TOXICITY DATA FOR HYPOFRACTIONATED (55GY IN 20 FRAC- 
TIONS) RADICAL EXTERNAL BEAM CONFORMAL RADIOTHERAPY 
TO THE PROSTATE 
J. Cardalel,A. Henry~,A. Kiltie ~ 
1 - LEEDS CANCER CENTRE, Clinical Oncology, Leeds, UK 

Purpose/Objectif: Recent research has suggested that the a/~3 ra- 
tio for prostate cancer is much lower than previously thought, and 
therefore more sensitive to fraction size. We have analysed prospec- 
tively collected toxicity data to compare with conventional dosing 
regimes of 65-70 Gy in 1.8-2 Gy fractions. 
Materials/Methods: We have analysed toxicity data on all 61 pa- 
tients treated with radical radiotherapy to the prostate under the 
care of a single Clinical Oncologist between July 2002 and July 2005. 
Radiotherapy was delivered to a planning target volume defined by 
3D CT (prostate plus or minus seminal vesicles depending on clini- 
cal risk with 10mm margin posteriorly, 15mm superior and inferior, 
and 12mm margin to the anterior and lateral borders) with a 4-field 
conformal technique to a dose of 55Gy in 20 fractions over 26 days. 
All data was collected prospectively, urogenital and gastrointestinal 
(GI) toxicity was documented using the Radiation Therapy Oncol- 
ogy Group toxicity scoring system. Scores were assessed at specific 
time points after completion of radiotherapy: 6 months-lyr, 1-2yrs, 
2-3yrs, and 3-4yrs. 
Results: Data was available for 57 of the 61 patients at 6-12months, 
the incidence of grade 1 bladder toxicity was 7%(4), and grade 1 
GI toxicity 30% (17), there was no bladder or GI toxicity grade 3 2. 
At 1-2yrs there was data for 48/52 patients, bladder toxicity was 
as follows; grade 1 = 6.3%(3), grade 3 2 = 0, GI toxicity; grade 1 = 
16.7%(8), grade 2 = 6.5%(3), grade 3 3 = 0. At 2-3yrs there was data 
for 22/24 patients, bladder toxicity; grade 3 1 = 0, GI toxicity; grade 
1 = 27.3%(6), grade 2 = 4.5%(1), grade ~ 3 = 0. There was 3-4yr data 
for 8/9 of the patients, again bladder toxicity; grade 3 1 = 0, GI toxic- 
ity; grade 1= 12.5%(1), grade 3 2 = 0. A retrospective review of the 
electronic notes revealed confirmed radiation proctitis in 2 of the 4 
patients with documented grade 2 GI toxicity. 
Conclusions: This analysis suggests that hypofractionated ra- 
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diotherapy (SS Gy in 20) to the prostate is associated with similar 
bladder and GI toxicity as conventional radiotherapy regimes. The 
advantages of hypofractionated regimes include the potential for 
improved tumour control in view of the low a/b ratio of  carcinoma 
of the prostate. Shorter courses of radiotherapy are beneficial both 
in terms of resource utilisation and convenience for patients. 
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LONG-TIME RESULTS WITH A MEDIAN FOLLOW UP OF 80 MONTHS 
IN 3-D CONFORMAL RADIOTHERAPY OF LOCALIZED PROSTATE 
CANCER AT MODERATE DOSE: BIOCHEMICAL RESPONSE, DISEASE 
SPECIFIC SURVIVAL, OVERALL SURVIVAL AND LATE SIDE EFFECTS 
G. Goldner ~, S. Wachter ~, N. Wachter-Gerstner ~, K. Dieckmann ~, R. P6t- 
ter ~ 
7 - UNIVERSITY HOSPITAL, MEDICAL UNIVERSITY VIENNA, Radiooncology and Ra- 
diobiology, Vienna, Austria 

Purpose/Objectif: Biochemical control (bNED), disease specific sur- 
vival (DSS), overall survival (OS) and late gastrointestinal (GI) and 
urogenital (UG) side effects (EORTC/RTOG) of patients with a long 
time follow up were evaluated. 
Materials/Methods: Three dimensional conformal radiotherapy 
up to a total dose of 66 Gy with or without hormonal therapy was 
performed in 154 Iocalised prostate cancer (T1-3NOM0) patients be- 
tween 02/1994 and 04/1999. According to T-stage, pre-treatment 
PSA and grading patients were divided into low-, intermediate- and 
high-risk gruop. The 5-, 8- and 10 year actuarial rates of bNED (AS- 
TRO definition), DSS and OS and late side effects were calculated. 
Results 
Median follow up of all patients was 80 months and 95 months of 
the surviving patients respectively. Additional hormonal therapy 
was given in 57% of patients with amedian duration of 22 months. 
Distribution concerning risk gruops (low-; intermediate-; high-) 
showed 15%, 49% and 36% of patients, respectively, bNED S-, 8- and 
10 year actuarial rates were 46%, 44% and 44%. DSS S-, 8- and 10- 
year actuarial rates were 96%, 90% and 82%. OS S-, 8- and 10-year 
rates were 81%, 64% and 56%. In comparison to an age matched 
Austrian male population OS curve of our patients at 10 years was 
decreased by only 9%. In univariate and multivariate analysis only 
pre-treatment PSA (<10 vs. >10ng/ml ; p<0,05) and PSA-nadir (<0,S 
vs. >0,5 ng/ml ; p<0,0001) affected significantly bNED. Age, risk- 
group, t-stage, grading and hormonal therapy had no significant 
influence on bNED, DSS and OS. Late GI and UG > grade I actuarial 
rates at 5 years were 17% and 15%. 
Conclusions: 8 year DSS and OS rates for patients treated up to a to- 
tal dose of 66 Gy show respectable results. Current dose escalation 
studies with improved bNED rates may be able to further increase 
long term clinical outcome. 
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MARGINS FOR PROSTATE TREATMENT USING ONLINE POSITION 
VERIFICATION, FOCUSSING ON THE MAGNITUDE OF PROSTATE 
ROTATION 
J. Egmond~,M. Mast~,J. Santvoort van~,H. Struikmans ~ 
I - MCHAAGLANDEN, Radiotherapy, The Hague, Netherlands 

Background: With the ExacTrac X-ray system of BrainLab, on-line 
position verification and correction can be performed within the 
same time slot as an off-line protocol. Using an on-line protocol only 
small translation errors remain, enabling us to decrease the CTV-PTV 
margin. However, other factors, such as the geometrical accuracy of 
the accelerator and prostate rotation, become as significant to the 
extent of the margins as the small translational errors. Sofar, these 
factors have not been taken into account in the commonly used 
margin recipes. 
Purpose: To investigate the effects of several components on the 
CTV-PTV margin, such as the three-dimensional prostate rotation. 
Materials/Methods: For this study we used data from a group of 6 
prostate cancer patients, each one implanted with four gold seeds. 
In total 171 fractions were analysed. Once a week, images were 
acquired both before and after treatment. Prostate rotations were 
converted into translations at critical contour points. Together with 
estimations of other inaccuracies (e.g. isocentre accuracy, ExacTrac 
accuracy) these results are used in an extended margin recipe. 
Results: The following results for prostate rotations and the result- 
ing translations were found: 

AP-axis CC-axis LR-axis A-P C-C L-R 
[o] [o] [o] [mm] [mm] [mm] 

Mean of -0.1 -0.2 -0.8 -0.3 -0.7 -0.2 
means: 

Sys- 1.2 1.5 2.7 1.5 1.5 0.3 
tematic 
error: 

Ran- 1.7 2.0 3.4 1.8 1.8 i 0.9 
dora 
error: 

Range: -6.0 -7.3 -9.9 -5.4 ~ -5.7 i -3.0 
-5.7 -6.5 . -8.3 -4.1 . -4.2 !~ -2.6 

We confirm that the largest rotation is around the LR-axis. 
When using our extended margin recipe without rotations, CTV-PTV 
margins of 4.9 mm (C-C), 3.4 mm (L-R) and 4.8 mm (A-P) are found. 
However, when taking the rotations into account these values 
change into 6.5 mm (C-C), 3.6 mm (L-R) and 6.4 mm (A-P). 
Conclusions" Rotation of the prostate has a significant effect on the 
extent of  the CTV-PTV margin using an online positioning protocol. 
In our study we want to lay stress on the fact that, accelarator inac- 
curacies and delineation uncertaincies must be included in the de- 
termination of optimal CTV-PTV margins. 
Future research will investigate both the influence of rotations of 
the prostate and technical inaccuracies in general on the dose dis- 
tribution. 
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NADIR PSA AND TIME TO NADIR PSA AFTER RADIOTHERAPY +/- 
ANDROGEN DEPRIVATION AS A PREDICTOR OF PROSTATE CANCER 
OUTCOME. 
G. Sancho Pardo ~, G. GA3mez de Segura ~, I. GicM, N. FarrA(c) ~, I. Mem- 
brive ~, J. Trilla I, A. RosellA 31, J. Craven-Bartle ~ 
1 - HOSPITAL DE LA SANTA CREU I SANT PAU, Department of Radiotherapy and 
Radiation Ontology, Barcelona, Spain, 
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2 - HOSPITAL DE LA SANTA CREU I SANT PAU, Service of Clinical Epidemiology 
and Public Health, Barcelona, Spain 

Purpose/Objectif: To determine whether nadir prostate-specific an- 
tigen (nPSA) < 1 ng/ml and the time to nPSA (TnPSA) are associated 
to biochemical or clinical failure after external beam radiotherapy 
for Iocalised prostate cancer. 
Materials/Methods: From 1979 to 1999, 981 men with T1 b-T4 NOM0 
stage prostate cancer were treated with radical external beam ra- 
diotherapy (EBRT) + androgen deprivation (AD). Initial PSA values 
(median PSA:I 1.3 ng/ml) were available in 811 patients. In 651 of 
these, there were at least 4 PSA determinations at follow-up to study 
the biochemical failure (BF) incidence -according to ASTRO defini- 
tion-. In this group we studied the nPSA and its association with BF 
and analysed whether a nPSA < 1 ng/ml was an outcome predictor 
compared to other factors including stage, Gleason, pretreatment 
PSA level, and RT dose. We have also studied whether there is an 
association between the time to nPSA and BF. 
Results: The median nPSA for BF free patients was 0.20 ng/ml and 
0.49 ng/ml for the group with BF (p< 0.001 ). This difference was also 
observed for patients treated with RT alone (0.6 ng/ml vs 0.92 ng/ 
ml, respectively; p< 0.001) or RT + AD (0.24 ng/ml and 0.06 ng/ml, 
respectively; p < 0.001). BF was observed in 178/651 (27%) patients; 
for patients with nPSA ~ 1 ng/ml the risk of BF was greater (44/122; 
36%) than for those with nPSA < lng/ml (134/529 ;25%) (p= 0.013; 
0R:1.66) independently of treatment modality. Multivariate analysis 
confirmed that age, stage, Gleason score, pretreatment PSA, dose 
RT and nPSA < 1 ng/ml were all significantly associated with BF and 
clinical failure. Multivariate cox regression showed stage and nPSA 
< 1 ng/ml to be the only parameters associated with cause-specific 
survival (p< 0.001 and p = 0.001 respectively). ATnPSA longer than 
1 year was associated with less BF (52/284; 18%) than TnPSA £ 1 year 
(126/367; 34%) (p < 0.001 ;OR:2.15). 
Conclusions: A lower nPSA (< 1 ng/ml) and longer TnPSA (> 1 year) 
were associated with improved outcome.There was a close correla- 
tion between nadir PSA 3 1 ng/ml and subsequent development of 
biochemical and clinical failure. 
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NON-METASTATIC HORMONE-REFRACTORY PROSTATE CANCER 
(HRPC): ISTHERE ANY PLACE FOR THREE- DIMENSIONAL CONFOR- 
MAL RADIOTHERAPY (3D-CRT) IN THE MANAGEMENT? 
P. Martenka ~, P. Milecki ~, M. Smijewska-tomczak ~, A. Antczak 2, Z. 
Kwias 2 
1 - WIELKOPOLSKIE CANCER CENTER, Radiation Oncology, Poznan, Poland, 2 
- UNIVERSITY SCHOOL OF MEDICAL SCIENCES, Urologys Poznan, Poland, 

Purpose/Objectif 
Patients with diagnosis of hormone refractory prostate cancer 
(HRPC) present very heterogeneous population and therefore, it 
has been proposed to sub-categorize them into two subgroups de- 
pending on presence or absence of distant metastases. While the 
former subgroup has been typically treated with palliative intention, 
for the latter apparently there is no standard approach. The role of 
three-dimensional conformal radiotherapy (3D-CRT) for this sub- 
group, which confers significant amount of prostate cancer patients, 
has not been well documented in the literature. Thus, the purpose 
of this work is to analyze the results of treatment of non-metastatic 
HRPC with 3D-CRT and to investigate the potential prognostic fac- 
tors which influenced the results. 
Materials/Methods: Of 425 patients with diagnosis of localized and 
locally advanced prostate cancer who were treated between 1997 
and 2004 in our centre, forty-four (n=44) patients were referred 
as to non-metastatic HRPC. Distant metastases were excluded by 
negative bone scan, negative chest X-ray and negative pelvic CT 
for lymph node metastases. The median pre-hormonotherapy PSA 

(pre-HT PSA) level for this group was 25 ng/ml (range; from 1 to 201 ) 
and 5.7 ng/ml (range; 0.06 to 27) at the beginning of radiotherapy 
(pre-RT PSA). Clinical T stage distribution, defined according to the 
2002 AJCC, was as following: T1 c = 12, T2 = 23, and T3 = 9 patients, 
respectively. Of 44 patient's 39 had a Gleason score of 2-7 and S had 
a Gleason score of 8-10. All patients with diagnosis of non-meta- 
static HRPC were treated with 3D-CRT with the daily fraction dose 
of 2 Gy to a median total dose of 68 Gy (range; from 60 to 74 Gy). 
The median duration of androgen ablation therapy before RT was 26 
months (range; from 7 to 96).The median time of follow-up after 3D- 
CRT was 27 months (range; from 13 to 62) and from the beginning 
of androgen ablation was 53 months (range; from 20 to 158). The 
following prognostic factors were evaluated in univariate and mul- 
tivariate analysis: age, pre-HT PSA, pre-RT PSA, Gleason score, total 
dose, PSA doubling time (PSADT< 6 months vs PSADT > 6 months). 
Results: The S-year actuarial overall survival was 82% and S-year 
clinical relapse free-survival rate was 49%. During the follow-up 
15 patients developed clinical relapse (Iocoregional and/or distant 
and/or biochemical) and two patients died of prostate cancer. The 
univariate analysis indicated that pre-HT PSA > 20 ng/ml, pre-RT PSA 
> 4ng/ml, the high-risk group defined according to NCCN criteria 
(PSA >20 ng/ml and Gleason score >7), and Gleason score > 7 were 
statistically significant factors for the risk of clinical relapse. Multivar- 
iate analysis (Cox proportional hazard models) indicated that only 
the high-risk group (pre-HT PSA >20 ng/ml + Gleason score > 8) was 
an independent prognostic factor for relapse after radiotherapy. 
Conclusions: Radiotherapy for patients with non-metastatic HRPC 
is valuable and highly effective method of treatment in terms of 
relapse-free survival provided it is administered to the subgroup 
of patients with pre-HT PSA<20 ng/ml and Gleason score < 8. For 
patients referred as to high risk group according to NCCN criteria 
3D-CRT seems to be an ineffective treatment due to observed high 
incidence of distant failure and should be viewed as costly and so- 
phisticated yet palliative intervention. 
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PROSPECTIVE STUDY IN PROSTATE CANCER 3D-CONFORMAL 
RADIOTHERAPY (3D-CRT) USING A NO-ACTION LEVEL (NAL) OFF- 
LINE CORRECTION PROTOCOL: RESULTS ON SET-UP ACCURACY IN 
26 CONSECUTIVE PATIENTS. 
E. Moretti 1, A. MagliZ, T. Ceschia 2, M. Signor 2, A. Liberale 2, C. Piccoli 2, 
S. Fongione 2, M.R. Malisan 1, G. Chiaulon 2, M. Polsinelli 2, R. Padovani ~, 
A. Buffoli 2 
I - SANTA MARIA DELLA MISER~CORDIA HOSPITAL, Medical Physics, Udine, Italy, 
2 - SANTA MARIA DELLA MISERICORDIA HOSPITAL, Radiotherapy, Udine, Italy, 

Purpose/Objectif: 
Accurate daily patient positioning plays a crucial role in the outcome 
of 3D-CRT. At the radiotherapy Department of S. Maria della Miseri- 
cordia Hospital in Udine (Italy), we have designed prospective study 
to assess set-up errors during 3D-CRT of prostate cancer. 
In this setting our study is based on the comparison of the images 
taken by an electronic portal imaging device (EPID) to the digitally 
reconstructed radiographs (DRRs) of the planned treatment portals 
using a No-Action Level (NAL) off-line Correction protocol. 
The aims of this study are to verify that the 3D-margins of CTV to 
PTV adopted by our Department are adequately safe and allow suf- 
ficiently small margins to introduce dose-escalation protocols. 
Materials/Methods: Between January and April 2006, 26 consecu- 
tive patients received 3D-CRT (2Gy/fraction, 68 Gy mean total ICRU 
dose) for prostate cancer and were assessed for set-up accuracy. A 
CT-based virtual simulation procedure was carried out and digitally 
reconstructed radiographs (DRRs) were generated for each treat- 
ment field. All pts were treated supine, with an immobilization de- 
vice for knees and feet without individual cast. Patients were asked 
to evacuate their rectum (also by means of enema compound), with 
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empty bladder in the case of radical RT (10 pts) and full bladder for 
RT after prostatectomy (16 pts). Planning target volume (PTV) was 
automatically contoured with an isotropic margin of 15 mm cranial- 
caudal, medial-lateral and anterior posterior around clinical target 
volume (CTV), which consisted of prostate gland plus seminal vesi- 
cles. Treatment portals were conformed by a multi-leaf collimator 
(MLC) with 7 mm margin around PTV to account for beam penum- 
bra. Irradiation was delivered with 10 MV photons and a box tech- 
nique, while 2 patients were irradiated with a five-field technique. 
Treatment fields were checked by comparing DRRs and on-line por- 
tal images of each field, obtained with EPID (IView - Elekta) during 
thefirstfraction at 0°,270°and 90 °. In the following two consecutive 
days and then weekly, during the whole radiotherapy cycle, we have 
checked the portal images obtained at 0 ° and 270 degree following 
a NAL off-line correction protocol with an action level for setup error 
of 5 ram. We have valued our data, using the Van-Herk formula, that 
allows to identify the margins to assure to cover the target by PTV 
with a goof level of confidence. 
During the study a total of 130 portal images were analysed and 598 
measurements were performed. 
Results: These measurements showed a systematic error of about 
2,5 mm anterior-posterior (A-P), 1,5 mm cranial-caudal (C-C) and 2 
mm medial-lateral (M-L) respectively. We observed that the random 
error was 1,6 mm in A-P, I mm in C-C and I mm in M-L. 
The analysis showed that the means of differences of each EPID 
measure with respect to DRR did not significantly change with the 
staff's turnover ( Kruskal-Wallis p = 0.19, 0.88, and 0.62 for A-P, C-C, 
and M-L axis respectively), considering two teams of two technolo- 
gists, each with a different staff composition, having similar indi- 
vidual training and experience, in two separate but homogeneous 
time intervals. 
Conclusions: This study confirms the usefulness of NAL off-line cor- 
rection protocols in reducing systematic set-up error in prostate 
cancer 3D-CRT, regardless of radiation technologists' staffs turnover. 
So we can use, in order to achieve a good accuracy on target, a PIV 
isotropic margin of I0 mm around the CTV and start a dose escala- 
tion protocol for radical radiotherapy. 
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RADIATION AND LONG-TERM HORMONAL THERAPY FOR PA- 
TIENTS WITH PROSTATE CANCER AND PATHOLOGICALLY CONFIR- 
MED LYMPH NODE METASTASES 
D. Boehmer ~, S. Deger 2, S. Dinges3, G. Palacios ~, H. Badakhshi ~, K.Wer- 
necke 4, S. Loening2, V. Budach I 
1 - UNIVERSIT,~TSMEDIZIN BERLIN, Charitd Campus Mitre, Department of Ra- 
diation Ontology, Berlin, Germany 
2 - U NIVERSIT~,TSMmlZIN BERUN, Chafit# Campus Mitte, Department of Urol- 
ogy, Berlin, Germany 
3 - KLINIKUM LONERURG, Department of Radiation Oncology, L(~neburg, 
Germany 
4 - UNIVERSIT~,TSMEDIZIN BERLIN, Charit~ Campus Mitte, Institut of medical 
Biometry, Berlin, Germany 

Purpose/Objectif: To evaluate biochemical relapse free survival and 
toxicity of patients with prostate cancer and pathologically positive 
lymph nodes treated with 3D conformal radiotherapy (3DCRT) and 
long term hormonal therapy. 
Materials/Methods: The study cohort comprised 101 men treated 
from 1996 to 2004 with external beam radiotherapy and long 
term hormonal therapy. 7 of these patients were randomized in a 
multi-centre German phase III trial (AP 03/95: Hormonal treatment 
alone versus hormonal treatment and external beam radiotherapy 
in lymph node positive prostate cancer) which was prematurely 
closed due to poor patient accrual. All patients underwent laparo- 
scopic (n=92) or open (n=9) pelvic lymph node dissection and were 
entered into the study when at least one lymph node was positive. 

The mean number of positive lymph nodes was 2.46 (range: 1-22). 
Radiotherapy started in prone position with a 3-D conformal 3-4 
field-technique and 1.8 Gy per fraction up to a dose of 50.4 Gy. The 
boost to the prostate was applied in supine position up to a median 
total dose of 72 Gy using a four-field 3DCRT. Orchiectomy, antian- 
drogens, and LHRH as the only hormonal treatment were applied 
in 11, 23, and 19 patients. Forty-eight patients had a combination 
therapy. Survival data were analyzed according to Kaplan-Meier cal- 
culations. 
Results: The median follow-up was 49 months (51 months for the 
living patients). The 5-year progression free survival, metastasis free 
survival, cause specific survival, and overall survival for the entire 
cohort were 74.0%, 81.4%, 86.0% and 86.0%, respectively. Most pa- 
tients experienced none or only mild to moderate toxicity (accord- 
ing to CTCAE 3.0). Grade 3 acute GI and GU toxicity occurred in two 
and one patients, respectively. With regard to late toxicities, one pa- 
tient experienced rectal bleeding grade-3 and one patient suffered 
from grade-3 bladder spasm. 
Conclusions: The combination of radiotherapy and long-term hor- 
monal treatment provides long-term tumour control in patients 
with prostate cancer and pathologically confirmed lymph node me- 
tastases. The rate of acute and late toxicity is low. Similar to recently 
published single institution experiences of radical prostatectomy 
in lymph node positive prostate cancer, combined radiation and 
hormonal therapy offers the chance to provide long-term tumour 
control and may even cure a good proportion of these patients, who 
were often treated with (non-curative) hormonal therapy alone in 
the past. 
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RECURRENCES AFTER HIGH DOSE RATE BRACHYTHERAPY (HDR- 
BT) OF PROSTATE CANCER VlSUALISED WITH 11C-ACETATE POSI- 
TRON EMISSION TOMOGRAPHY (AC-PET) AND MAGNEI:IC RESO- 
NANCE SPECTROSCOPY IMAGING (MRSI) 

L. AstrGm~,J. SGrensen 2, A. Bergman 3, I. Turesson 1 
1 - UPPSALA UNIVERSITY HOSPITAL, Dept ofOncology, Uppsala, Sweden, 
2 - UPPSALA UNIVERSITY HOSPITAL, Dept of Nuclear Medicine, Uppsala, Swe- 
den, 3 - UPPSAU~ UNIVERSfTY HOSPITAL, Dept of Radiology, Uppsala, Sweden 

Purpose/Objectif: To analyse the Iocalisation of recurrences in pa- 
tients (pts) with prostate cancer treated with conformal external 
beam radiotherapy (EBRT) in combination with HDR-BT in our hos- 
pital. 
Materials/Methods: Data from 229 pts treated from 1996 to 2003 
were analysed. The median follow-up was 42 months (range 12-110. 
EBRT was given with 2 Gy fractions to 50 Gy. HDR-BT was given in 
two 10 Gy fractions. Preirradiatory hormonal therapy was given to 
184 pts (80%). PSA recurrence was seen in 52 pts and these were 
selected for further analysis. Bone scans were performed in 45 pts 
and computer tomography in 24 pts. Ac-PET was performed after 
2002 in 22 pts and MRSI in 12 pts. 
Results: Biochemical failures were seen in intermediate risk (9 of 66) 
pts and high risk (43 of 125) pts, not in low risk (0 of 38) pts. In 42 out 
of 52 pts it was possible to determine anatomical Iocalisation of the 
recurrence. Skeletal metastases developed in 25 pts. Lymph node 
metastases were diagnosed in 28 pts, where 10 pts had paraaortal 
and S pts inguinal lymph node involvement. Local recurrences were 
detected in 17 pts. Of these, 4 pts had local recurrence only. With 
Ac-PET 9 local, 13 regional and 4 skeletal recurrences were diag- 
nosed. MRSI indicated local recurrence in ten pts. Ac-PET and MRSI 
detected local recurrences in two pts where the HDR-BT had been 
inadequate. 
Conclusions: Ac-PET and MRSI increased the detection of local re- 
currences. Skeletal and regional recurrences were nonetheless more 
frequent than local failures after EBRT with HDR-BT. Ac-PET and MRSI 
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provided information for future improvement of this treatment. The 
risk for regional and systemic recurrence in high risk patients should 
be taken into account. 
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SALVAGE 3D CONFORMAL RADIOTHERAPY AFTER HIFU (HIGH IN- 
TENSITY FOCUSED ULTRASOUNDS) FOR PROSTATE CANCER: TO- 
LERANCE EVALUATION AND EARLY CLINICAL RESULTS 
F. Munoz Hernandez ~, P. Ciammella ~, N. Rondi ~, A. Guarneri ~, F. 
Migliaccio ~, U. Ferrando 2, U. Ricardi ~ 
I - UNIVERSITY OF TURIN, Department of Radiation Oncology, Turin, Italy 
2 - OSPEDALE S GIOVANNI BATnSTA, Department of Urology, Turin, Ital 

Purpose/Objectif: To evaluate tolerance and initial clinical results 
of salvage three-dimensional conformal radiotherapy (3DCRT) per- 
formed after a primary HIFU treatment for localized prostate carci- 
noma. 
Materials/Methods: Five patients affected by persistent, biochemi- 
cally or clinically relapsed of localized prostate adenocarcinoma af- 
ter primary treatment with HIFU were salvaged by 3DCRT. Salvage 
irradiation was performed with a 3DCRT approach, consisting of a 
five-fields isocentric technique, by 10-MV X-rays. MLC was used to 
customize the field shape to the target volume. All patients were 
treated in a supine position with a knee-foot immobilization device 
(Sinmed, NL). The average dose was 74 Gy (range 72-76), in 2 Gy frac- 
tions, delivered on a CTV including prostate only with a 10 mm mar- 
gin (8 mm posteriorly) for PTV expansion. No hormonal treatment 
was used. Patients charateristics were: mean age: 68 years; clinical 
stage pre HIFU: T1 c=1, T2=3, T3a=l; mean Gleason scores 6 ; mean 
pre-3DCRT PSA value: 4.8 ng/ml. Mean interval between HIFU and 
3DCRT was 12.1 months. Radiation tolerance was evaluated with the 
RTOG (Radiation Therapy Oncology Group) bladder and bowel tox- 
icity score. Mean follow-up after 3D-CRT was 9.2 months (range: 
5-36 months). 
Results 

RTOG score G1 G2 :: G3 G4 

Urinary toxicity (patients) ~ 0 4 ! 1 0 

Bowel toxicity (patients) ~ 4 1 ~ 0 0 

At a median follow-up of 19.2 months, no patients had evidence of 
biochemical or clinical failure. In term of clinical results, mean of na- 
dir of PSA value is 0.1S ng/ml. 
Conclusions: At our knowledge and till now, data of feasibility, toler- 
ance and clinical impact of salvage radiotherapy after HIFU failure 
have not been published. Our preliminary data show that salvage 
3DCRT is a safe and feasible treatment, with a low profile morbidity. 
Early clinical results appear quite promising, even if a longer follow- 
up is clearly needed. 
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SHORT-TERM NEOADJUVANT TOTAL ANDROGEN DEPRIVATION 
AND HDR BRACHYTHERAPY USED AS A BOOST FOR INITIAL AND 
LOCAL ADVANCED PROSTATE CANCER. IS THE MORBIDITY IN- 
CREASED? 
A.C. Pellizzon ~, P. Novaes ~, J. Salvajoli ~, R. Fogaroli ~, R. Ferrigno ~ 
1 - HOSPITAL A C CAMARGO, Department of Radiation Oncology, Sao 
Paulo, Brazil 

Purpose/Objectif: We verified the influence of short-term neoadju- 
vant androgen deprivation (sNAAD), less than 6 months, on acute 
and late intestinal (GI) and urological (GU) morbidity when high 
dose rate brachytherapy (HDR) was used as boost to conventional 

external beam radiatiotherapy (EBRT) in prostate cancer. 
Materials/Methods: From 03/97 to 06/03 189 patients with biopsy 
proven adenocarcinoma Gleason scored, 1992 AJCC clinical stage 
T3a or lesser were treated with a course of EBRT 6MV photons to 
a median dose of 46Gy to the prostate and seminal vesicles only. 
For HDR-BT treatments patients were grouped into four groups: 
low (LR) and high risk (HR) for biochemical failure, with or without 
sNAAD. The LR group encompassed patients who presented GS < 
6, initial PSA < 10ng/ml and T2a or lesser. They received 16 or 20Gy 
(4 to 5Gy fractions, BID) HDR. The remaining patients were grouped 
into HR and received 20 or 24Gy (5 to 6Gy fractions, BID). Biological 
effective doses (BED) for acute and late responding tissue were cal- 
culated and matched with late gastro-intestinal (GI) and urological 
(GU) morbidity. 
Results: Median age of patients was 68 years old (range 47 to 83) 
and median follow-up 46 months (range 24 to 96). One hundred and 
two (53.9%) patients had NAAD as first approach. Acute GU and GI 
morbidity G 1-2 were seen in 19% (36/189) and 11.1% (21/189) of pa- 
tients. Late GI and GU morbidity G1-2 were seen in 12.2 % (23/189) 
and 8.9 (17/189) of patients. Seven patients (3.7 %) developed G3 
GU late morbidity, as urethral strictures (UR). The predictive factors 
for UR were active length of needles greater than 3.5cm (p=0.0495) 
and age > 65 years (p=0.0432). There was no influence of sNAAD, 
with statistical significance, in the incidence of acute or late side ef- 
fects. On multivariate analysis by Cox regression age older than 65 
years was the only predictive factor for the development of UR (p 
= 0.032). 
Conclusions: The use of sNAAD previously to EBRT boosted by HDR 
seems to have no influence on the incidence of GU and GI morbidity, 
but instead of it, the increased age seems to correlate with higher 
incidence of UR. 
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SIDE-EFFECTS AND EFFICACY OF CONFORMAL RADIATION THE- 
RAPY (CRT)IN PATIENTS WITH PROSTATE CANCER. 
H. Geinitz 1, 8. Zimmermann ~, R. Thamm~,T. Mueller ~, K. Jess~,C. Erber ~, 
R. Busch2, M. Moils ~ 
I - TECHNISCHE UNIVERSITAET MUENCNENr Klinik fuer Strahlentherapie, 
Muenchen, Germany, 2 - TECHNISCHE UNIVERSITAET MUENCHEN,  Institut fuer 
Medizinische Statistik, Muenchen, Germany, 

Purpose/Objectif: To evaluate late side effects and biochemical 
recurrence free survival (bNED) in patients with definitive CRT for 
localized prostate cancer. 
Materials/Methods: 385 patients with localized prostate cancer 
(cT1-T4NOM0) were retrospectively analyzed. Median follow-up 
was 60 months (12-128 m.). The median dose to the prostate was 
70 Gy (59-72 Gy), 78% of the patients received short term neoadju- 
vant hormonal therapy (median duration: 4.6 months, 1-15 m.). Late 
side-effects were graded according to a modified RTOG score. Every 
macroscopic bleeding was scored at least as grade 2 toxicity. 8NED 
was defined according to the ASTRO criteria (3 consecutive rises). 
Results: The incidence of grade II and III late side effects at 5 years 
(Kaplan-Meier) is listed in table 1. No grade IV or V toxicity was ob- 
served. Rectal bleeding was mostly minor and intermittent without 
affecting the patient's daily activities. In multivariate analysis acute 
grade II/111 rectal toxicity was associated with a higher incidence of 
late grade II/lll rectal toxicity (p<0.001). Acute grade II/111 urologic 
toxicity and concomitant peripheral arterial disease were associated 
with a higher incidence of late grade II/lll urologic toxicity (p<0.O01 
and p=0.006, respectively). Five-year biochemical free survival 
(bNED) was 69%. In multivariate analysis the following variables 
were significantly associated with bNED: initial PSA (p<0.001), grad- 
ing (p=0.005) and T-stage (p=0.020). The 165 (43%) patients in the 
high risk group (cT3/T4 and/or G3 and/or initial PSA > 20 ng/ml) had 
a 5-year bNED of 67% vs. 77% in patients with low and intermediate 
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risk tumours. Biochemical recurrence significantly correlated with 
local recurrence, distant metastasis and disease specific survival but 
not with overall survival. 

Late side-effect Incidence of grade II Incidence of grade III 
toxicity at 5 years toxicity at 5 years 

Defecation frequency 4% 1% 

Mucous/pain 8% 0.3% 

Rectal bleeding 22% 3% 

Pollakisuria 10% 3% 

Nycturia 17% 2% 

Urodynia 2% 0.3% 

Haematuria 5% 0.5% 

Urethral stenosis 1% 2% 

Conclusions: Conformal radiation therapy for prostate cancer is as- 
sociated with a low incidence of  severe late side-effects. BNED for 
patients with high risk features remains unsatisfactory after CRT 
with 70 Gy and short term neoadjuvant androgen ablation. 
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SPARING THE PENILE BULBUS BY MRI-BASED PROSTATIC APEX DE- 
FINITION IN 3DCRT AND HELICAL TOMOTHERAPY OF PROSTATE 
CANCER 
L. Perna T, R Mangil i  ~, C. Fiorino ~, N. Di Muzio 2, C. CozzarinF, S. Broggi ~, 
G.M. Cattaneo 1, F. Fazio 2, R. Calandrino ~, F. Fazio 3 
1 - S. RAFFAELE INSTITUTE, Department of Medical Physics, Milano, Italy, 
2 - S. RAFFAELE INSTITUTE, Department of Radiotherapy, Milano, Italy, 
3 - IBFM CNR, Milano, Italy 

Purpose/Object i f :  Impotence after radiation therapy for prostate 
cancer remains a problem: rates o f  erectile dysfunction range from 
20% to 90%. Most evidence suggests that impotence has a vascular 
aetiology. To decrease the incidence of  impotence, it would be logi- 
cal to decrease the dose to the critical structures involved in erec- 
t ion.These structures can be better def ined by MRI. 
The aim o f  this study was to def ine the prostatic apex and the penile 
bulbus (PB) by MRI and to evaluate the absorbed dose to this struc- 
ture from patient underwent helical tomotherapy (HT}. For compari- 
son, the absorbed dose to PB in conformal t reatment planning was 
also evaluated. 
Materials/Methods: Four patients diagnosed with prostate cancer 
entered a t reatment protocol including acquisition o f  MRI pelvic se- 
quences and HT. The MRI data sets were registered with the CT im- 
ages used for t reatment planning. Axial MRI 1"2 sequences were ob- 
tained with a pelvic coil using 4 mm slice thickness and no gap. CT 
images were acquired with 4 mm slice thickness. During CT and MRI 
acquisition some special skin markers were used in order to facilitate 
image fusion.The prostate was defined both on MR and CT images; 
in addit ion, MRI data sets al lowed to better def ine PB. HT treatment 
planning was elaborated on MRI defined prostate. Margins for PTV 
definit ion were 1 cm in cranial-caudal direction and 0.8 cm in other 
directions. A dose of  71.4 Gy (2.55 Gy/fraction) was prescribed. PTVs 
were requested to be covered by the 95% isodose line. The mean 
dose and VS0 of  PB were determined. 3DCRT treatment plans were 
simulated, both on MRI and CT defined PTVs and also employing 
the caudal limit to the conventional ischiatic tuberosit ies limit. For 
comparison to HT treatment plans we used the same criteria of  PTV 
coverage. 
Results: Mean PB dose for 3DCRT MR and CT defined PTVs ranged 
from 14 to 45.2 Gy and 37.8 to 68.4 Gy respectively. Tomotherapy 
treatments resulted in a mean PB dose ranging from 21.7 to 29.5 Gy. 
For three of  four patients, with a distance between the upper limit 

o f  the PB and the caudal limit o f  PTV around 1 cm, the mean dose to 
PB was slightly higher with HT compared to 3DCRT. For one patient 
whit  PTV caudal limit very proximal to PB, HT reduced both mean 
dose (- 15.7 Gy) and VSO (- 32.3%). 
Conclusions: We conclude that MRI data sets al lowed an efficient 
sparing of PB with both 3DCRT and HT. Tomotherapy may improve 
the sparing o f  PB i f  this structure is very near to PTV. 
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THE BIOLOGICAL SIGNIFICANCE OF LONGITUDINAL CHANGERS IN 
PSA; PSA RESPONSE SIGNATURES (PRS) 
D. Lamb ~ , J. Denham ~ , D. Joseph ~, K-H. Tai ~ , S. Turneff, J. Matthews ~ , C. 
Atkinson~,D. BilP, M. EberU,A. Steigler ~ , 
I - FOR THE TROG 96.01, Australia 

Purpose/Object i f :  We sought to determine whether  inter-patient 
variations in pattern of  PSA changes during and after radiation + 
prior androgen deprivat ion are prognostically significant. 
Mater ia ls /Methods:  In the TROG 96.01 trial patients with T2b,c, 
3, 4 NO prostate cancer (PC) were randomised to 0, 3 or 6 months 
maximal androgen deprivat ion (AD) (goserelin 3.6mg s.c. month ly  
and f lutamide 2S0mg p.o. tid) commencing 2 and S months prior to 
66Gy to the prostate and seminal vesicles (XRT). Amongst  others, 
patterns o f  anatomical site o f  failure were important trial endpoints. 
Serial serum PSA and testosterone estimates prior to, during and 
after therapy were mandated. Pattern recognit ion software was de- 
veloped to characterise PSA response 'signatures' (PRS) dur ing and 
after therapy (but prior to PSA stabilisation or biochemical relapse} 
in individual patients. 
Results: Between 1996 and 2000, 802 eligible patients were ran- 
domised. Regardless of  t reatment arm, individual patient PSA levels 
were observed to descend according to one o f  three characteristic 
signatures (PRS): single exponential  (SE), double exponent ial  or 
polyexponential.  In patients randomised to XRT only, those with 
SE PRS (40% of  the group) experienced shorter doubl ing times on 
relapse and had significantly higher rates o f  local and distant fail- 
ure (p <0.00001 and <0.0001), deaths due to PC (HR S.0 [2.1-11.9], 
p=0.0002) and worse overall survival (HR 2.6 [1.5-4.7], p=0.0007) 
than those with the two other signatures. In patients randomised 
to AD/XRT the reverse was true. SE PRS was associated with longer 
PSADTs on relapse and lower rates o f  local and distant failure. PRS 
retained its powerful prognostic significance in Cox models that in- 
corporated all key pre-treatment co-variates. 
Conclusions: PRS reflect the presence of  tumour  phenotypes that 
vary substantially in their clinical behaviour and response to both 
XRT and AD. Molecular characterisation o f  these phenomena is 
necessary to understand the underlying mechanisms and to enable 
stratification prior to treatment. 
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THE COMPLEXITY OF REPORTING LATE TOXICITY (LT) AFTER CURA- 
TIVE HYPOFRACTIONATED RADIATION TREATMENT (RT) IN LOCA- 
LIZED PROSTATE CANCER. 
H. Patrocinio 1, J. Bosede ~, L. Souhami ~, S.L. Faria 1, G. Shenouda ~, M. 
David ~, C.R. Freeman ~ 
1 - McG~LL UNIVERSITY HEALTH CENTRE, Departments of Radiation Ontology, 
Nuclear Medicine and Medical Physics, Montreal, Canada 

Purpose/Object i f :  Late effects are o f  major concern when hypofrac- 
t ionat ion is used in curative RT. We report the results of  a prospec- 
tive evaluation o f  LT in a homogeneous group of  prostate cancer 
patients treated with hypofractionatiated RT. 
Mater ia ls /Methods:  71 patients with histologically proven low/in- 
termediate risk prostate cancer were treated with hypofract ionated 
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RT alone, without hormones, between October/2002 and April/2004. 
A 3D treatment plan consisting of five 18MV photon fields was used 
to deliver 66Gy/22fractions prescribed at the isocenter. PTV was 
the prostate plus a uniform 7ram margin. Rectum was contoured 
from anus to sigmoid. Daily ultrasound was used to confirm setup. 
LT was prospectively registered using the CTC v.3 scoring system. 
Patients were seen in follow up at regular 3-6 months intervals. Dif- 
ferent known factors were calculated from dose-volume histograms 
to correlate with late rectal toxicity. 
Results: The median follow-up for all patients is 30 months (range: 
4.6 - 42 months), but 91% had a minimum of 2 years of follow 
up. Median age=72 years. There was no genitourinary(GU) or 
gastrointestinal(GI) toxicity > grade 3. The table summarizes the 
worst acute and late GU and GI toxicity seen during follow-up, and 
also the toxicity registered at the last visit. Concerning the late rectal 
effects, there was no relationship between rectal toxicity and any of 
the dosimetric factors studied. The cumulative incidence of grade 
2/3 late GI toxicity at 3 years was 20%. 
Discussion: In the literature LT has been reported in many ways. Dif- 
ferent definitions of toxicity are used, or known definitions (such as 
the RTOG system) but with modifications. In some studies toxicity is 
reported for each grade separately and some report the results with 
all the grades together. Some mention the total number of patients 
and others the cumulative incidence using techniques such as the 
actuarial life table. Recently, reports tend to account for changes 
over time because toxicity can resolve after treatment. 
Conclusions: We found 18% of GU and 23% of GI grade 2/3 toxicity 
during the whole period of follow up, but only 4% and 7% at the 
last follow up. Our results seem to go along with the published data 
about LT after curative RT in prostate cancer. However, the many 
ways LT has been reported make comparisons of results almost im- 
possible. A consensus meeting should put together the guidelines 
for reporting LT in this group of patients. 

Acute Lat~ Last visit 
Grade GU GI GU GI GU GI 

0 7 16 33 46 52 54 
1 39 38 26 16 16 I0 
2 21 17 13 1 4 5 
3 5 1 0 9 0 2 
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THE FULL BLADDER ISSUE IN PROSTATE CANCER RADIOTHERAPY: 
MEASUREMENTS WITH AN ULTRASOUND BASED BLADDER SCAN- 
NER. 
M. Stam ~, E. van Lin ~ , I. Spitters-Post ~ , L. van der Vight ~, A. Visser ~ 
I - RADBOUD UNIVERSITY NIJMEGEN MEDICAL CENTRE, Department of Radiation 
Ontology, Nijmegen, The Netherlands 

Purpose/Objectif: In many institutions, prostate cancer irradiation is 
performed with a full bladder, in order to reduce bladder and small 
bowel toxicity. But daily variation and decrease over time in blad- 
der volume could easily influence prostate position and also render 
toxicity probability estimations, derived from treatment planning, 
useless. Daily bladder filling variation, during prostate cancer radio- 
therapy, and its effect on prostate position were investigated with 
the use of an ultrasound based bladder volume scanner and an EPID 
correction protocol. Also a biofeedback protocol, aiming at a more 
constant bladder filling, was tested. 
Materials/Methods: S0 patients were irradiated for localized pros- 
tate cancer. Standard treatment (67.5 Gy, 30 fractions) consisted of 
3DCRT and an off-line EPID corrections protocol using 4 gold intrap- 
rostatic markers. Patients were instructed to have a "comfortably 
full" bladder during simulation and irradiation. A "comfortably full" 

bladder was defined as having definite but easily tolerable mictu- 
rition urge.First, the accuracy of the bladder scanner relative to CT 
was validated in a group of 26 patients. Next, daily bladder volume 
variation was evaluated in a group of 18 patients (control group). 
Another 16 patients participated in the biofeedback protocol. The 
feedback consisted of telling the patient his daily bladder volume 
together with a drinking advice. Also EPID data (measured during a 
mean of 11 _+ 2 fractions) were used to study correlations between 
prostate motion and bladder filling. 
Results: A strong correlation between bladder scanner volume and 
CT volume (R = 0.95) was found. In the control group, bladder vol- 
ume decrease (33%) and daily variation (I SD = 47.2%) were very 
high. Bladder filling and daily variation did not significantly differ 
between both groups.Only prostate motion in craniocaudal direc- 
tion showed a significant linear correlation with bladder filling (R = 
0.21; p = 0.04). This indicates that only about 5% (R 2) of variance in 
prostate position is caused by changes in bladder volume. 
Conclusions: This study shows large variations in actual daily blad- 
der volume, regardless of a biofeedback protocol. However, no clini- 
cally relevant influence on prostate motion was found. Therefore, 
full bladder radiotherapy of prostate cancer, in order to reduce blad- 
der and small bowel toxicity, can be performed without a negative 
effect on daily prostate motion. 
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THE IMPACT OF SET-UP ERROR ON QUALITY CONTROL OF A MUL- 
TI-CENTRIC STUDY ON RECTAL TOXICITY DURING 3DCRT OF PROS- 
TATE CANCER (AIROPROS01-02) 
A. MontF, M. Baccolini 2, G. Felli n 2, R Foppiano 2, R Franzone 2, M. Friger- 
io ~ , S. Gelosa ~ , R StucchP, C. Fiorino z, V. Vavassori 2 
1 - OSPEDALE "S. ANNA" AND AIRO NATIONAL WORKING GROUP ON PROSTATE RA- 
DIOTHERAPY, Medical Physics, Como, Italy, 2 - AIRO NATIONAL WORKING GROUP 
ON PROSTATE RADIOTHERAPY 

Purpose/Objectif: Geometric uncertainties and setup errors are a 
critical part in the management of 3DCRT of prostate cancer. This 
technique delivers high doses to the PTV while attempting to mini- 
mize the dose to the surrounding organs at risk (OARs) and precise 
targeting prostate radiotherapy is primarily dependent on daily 
setup. The prostate and OARs spatial location can be influenced by 
changes in the patient position and/or consequential dislocation of 
the surrounding abdominal organs. In multi-centric studies, all as- 
pects of the treatment are always broached in the agreed upon pro- 
tocol, but misinterpretations and/or local adjustment are frequent 
and a careful evaluation of the patient positioning reproducibility 
should be done. 
Materials/Methods: Within an Italian trial, coordinated by the AIRO 
national working group on rectal toxicity during 3DCRT of prostate 
cancer, it is in progress the retrospective analysis of a 8% sample 
extracted form a large population of 1132 patients pooled from 21 
Institutions and treated mostly to 68-78Gy 3DCRT. Positioning verifi- 
cation was performed by EPID megavoltage images and portal films. 
The patient positioning was checked in a collecting reference Centre 
by measuring the distance of the isocentre from fixed anatomical 
structures on the reference and verification images taken in anteri- 
or-posterior and lateral projection. The total isocentre displacement 
was also evaluated (vector D). 
Results: A number of observers were involved after having esti- 
mated their inter-observer variability in assessing the displace- 
ments; this variability resulted to be acceptable (6.5% error). Partial 
results, related to 9 of the 21 Institutions (representing 757/1132 
patients), show that setup uncertainties appears to be mainly in the 
anterior-posterior axis (1.71 +0.98 ram) and in superior-inferior axis 
(1.13 _+0.71 ram) than in the lateral direction (0.77 +0.85 ram), with 
a vector D mean value of 4.48 +1.42 ram. Inter-Institution variability 
seems to be greater than intra-lnstitution variability (see figure). 
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Conclusions:This result confirms the conclusion that, even if it is 
time consuming, setup errors should always be estimated, especial- 
ly in multi-centric study, where different local realities are involved 
and this could affect important phases of the study. The considered 
sample, representative of more than 70 % of the population, sug- 
gests that an acceptable set-up uncertainty was reached within the 
AIROPROS0102 multi-centric study. 
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THE PRELIMINARY RESULTS OF INTENSITY-MODULATED RADIO- 
THERAPY ABOVE 70 GY FOR PROSTATE CANCER 
J-H. Hong~, K. Fan% Y-C. Chen% C-K. Chuang% M-L. Hsieh 3 

I - CHANG GUNG MEMORIAL H O S P I T A L ,  Department of Medical Imaging and 
Radiological Science, Taoyuan, Taiwan, 
2 - CHANG GUNG MEMORIAL HOSPITAL, Department of Radiation Oncology, 
Taoyuan, Taiwan, 
3 - CHANG GUNG MEMORIAL HOSPITAL, Division of Urology, Dept. of Surgery, 
Taoyuan, Taiwan 

Purpose/Objectif: To investigate the prelimary treatment results 
in prostate cancer treated with intensity-modulated radiotherapy 
(IMRT) with or without androgen deprivation therapy (ADT) 
Materials/Methods: Between december 2001 and Mach 2004, 92 
patients with cancer had undergone primary, curative radiotherapy 
via IRMT technique. Four patients (5%) were treated to 70.2 Gy, while 
74 (805) and 14 patients (15%) were treated to 72 and 7S.6Gy. Thirty 
patients (33%) received pelvic irradiation to 45 Gy as a part of treat- 
ment. Seventy-nine patients (86%) also received ADT. Acute and 
chronic complications were scored and revised by the scale of Com- 
mon Terminology Criteria for Adverse Events v3.0. The median fol- 
low-up time was 37.5 months (20.4-57.8 months). 
Results: The grade 3 acute complication rates of urinary and gas- 
trointestinal system were 4% and 1%. No grade 4 or 5 complications 
were observed and no one had their radiotherapy interrupted due 
to acute complications. The grade 2 chronic complication rates of 
urinary and gastrointestinal system were 14% and 6%. No grade 3 
or higher chronic complication was observed. Pelvic irradiatino and 
more than 70 Gy delivered to seminal vasicles were the risk factor 
of developing acute gastrointestinal complications. No other sig- 
nificant factors were found correlated with other acute or chronic 
complications. The 3-year sexual function preserving rate was 31%. 
The 3-year overall survival and disease-free survival rates were 
91.8% and 76.4%. High-risk of recurrence was the only significant 
risk factor correlated to disease recurrence. Besides, some patients 
with high risk of recurrence received adjuvant ADT but the duration 
was less than 12 months. We observed that the 3-year disease-free 
survival in this group of patients (28.6%) was significantly worse, 
even than the patients with same risk but received no adjuvant ADT 
(71.6%, p=0.022). 
Conclusions: Based on this study, high dose IMRT, with or without 

androgen deprivation, is safe for treating prostate cancer. The re- 
sults of survival and disease-free survival need more follow-up time 
for observation and making any conclusion. And, short-term adju- 
vant ADT may be a detrimental management for patients with high 
risk of recurrence. 
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THREE-DIMENSIONAL CONFORMAL EXTERNAL RADIOTHERAPY 
VERSUS THE COMBINATION OF EXTERNAL RADIOTHERAPY WITH 
HIGH-DOSE RATE BRACHYTHERAPY IN LOCALIZED CARCINOMA 
OF THE PROSTATE: COMPARISON OF ACUTE TOXlClTY 
R. Soumarova% L. Homola% M. Stursa 2, H. Perkova ~ 
I - ONCOLOGIC CENTER J.G.MENDEL, radiation oncology, Novy Jiein, Czech 
Republic, 
2 - ONCOLO~IC CENTER J.G.MENDEL, urology, NovyJiein, Czech Republic, 

Purpose/Objectif: Radiotherapy represents one of the basic thera- 
peutic methods in treatment of localized carcinoma of the prostate. 
The current methodology allows us to increase the irradiation dose 
to the prostate while lowering the dose distributed to critical organs, 
particularly the rectum. Optimal irradiation dose is the cornerstone 
of a successful treatment. Along with local control of the disease and 
overall survival of the patient, possible acute and long-term side ef- 
fects need to be monitored very closely, as they markedly influence 
the quality of the patient's life. 
Materials/Methods: A non-randomized prospective study compar- 
ing the acute genitourinary and gastrointestinal toxicity in patients 
irradiated for localized carcinoma of the prostate between August 
2004 and July 2005. 57 patients treated with three-dimensional 
conformal external beam radiotherapy (3D CRT) alone represented 
the first treatment arm (3D CRT arm). In the second treatment arm 
a combination of external radiotherapy and high dose rate (HDR) 
brachytherapy (BRT) was employed in 40 patients with localized 
prostate carcinoma, Tlc -T3a (3D CRT+BRT arm). All patients un- 
derwent conformal external radiotherapy to the pelvic region or 
the area of prostate and seminal vesicles at the dose of 45 - 50.4 Gy. 
Brachytherapy in the 3D CRT+BRT arm was applied in two fractions 
during the 3 ~ and the 5 th week of external radiotherapy at a dose 
of 8 Gy per fraction using the interstitial transperineal application 
technique with iridium Ir 192 source. Based on the initial PSA levels, 
Gleason score, and T classification, patients were divided into three 
groups according to the relapse risk: low risk group (43.9% of the 3D 
CRT arm vs. 27.5% of the 3D CRT+BRT arm, respectively), medium 
risk group (26.3% vs. 35.0%), and high risk group (29.8% vs. 37.5%). 
Average age was 69.9 years in the 3D CRT arm, and 68.7 years in the 
3D CRT+BRT arm. Hormonal manipulation was performed in 36.8% 
of the 3D CRT arm, and in 42.5% of the 3D CRT+BRT arm. The dose 
volume histogram (DVH) and dose to the anterior rectal wall were 
evaluated in each patient. Parameters describing the quality of the 
distribution including the maximum dose to the urethra and rectum 
were evaluated based on both the calculated and the measured val- 
ues. Acute toxicity of the treatment was evaluated according to the 
Radiation Therapy Oncotogy Group (RTOG) criteria in all patients. 
Every patient filled out the International Prostate Symptom Score 
(IPSS) questionnaire both prior to and following the treatment. 
Results: 
3D CRT 
Acute grade 1 genitourinary (GU) toxicity was recorded in 20 pa- 
tients (35.1%), grade 2 in 13 patients (22.8%), and grade 2-3 in one 
patient (1.7%). 
Acute gastrointestinal (GI) toxicity was experienced by 31 patients 
(54.4%), evaluated as grade 1 toxicity in 16 patients (28.1%), grade 
2 in 10 patients (17.5%), and grade 3 in 5 patients (8.8%), respec- 
tively. 
3D CRT+BRT 
Acute grade 1 GU toxicity was recorded in 37.5%, and grade 2 in 15% 
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of the patients. In one patient an epicystostomy was performed due 
to retention. Symptoms in connection with the treatment subsided 
within one month from therapy in majority of  the patients (90%) ac- 
cording to the IPSS. Only grade 1 acute GI toxicity was recorded in 
40% of the patients treated in the 3D CRT+BRT arm. 
Conclusions: Acute grade 1 GU toxicity was experienced by a simi- 
lar percentage of patients in both treatment arms (35.1% vs. 37.5%). 
Acute grade 2 GU toxicity according to the RTOG criteria was more 
frequent in the 3D CRT arm over the 3D CRT+BRT arm (22.8% vs. 
15%, respectively). Higher acute genitourinary toxicity - grade 3 or 4 

- was recorded only in one patient per each treatment arm. 
Acute GI toxicity was more frequent in the 3D CRT arm over the 3D 
CRT+BRT arm (54.5% vs. 40%). Higher acute GI toxicity - grade 2 and 
3 - was only observed in the 3D CRT arm, not in the 3D CRT+BRT arm. 
In our group of patients we demonstrated a very good tolerance of 
the combined external radiotherapy plus HDR brachytherapy treat- 
ment in carcinoma of the prostate. The acute toxicity observed was 
of low grade. The size of the prostate was evaluated as the main risk 
factor for genitourinary toxicity, while the combination of pelvic ir- 
radiation with hormonal therapy was assessed as the main risk fac- 
tor for gastrointestinal toxicity. The combination of external radio- 
therapy with BRT resulted in a lower incidence of gastrointestinal 
toxicity than external radiotherapy alone. 
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TOXICITY OF PD 103 AND I 125 AFTER INTERSTITIAL BRACHYTHE- 
RAPY ? A STATISTICAL ANALYSIS AFTER A FOLLOW-UP OF S YEARS 
R. Oismuellefl, K. Poljanc 2, C. Somay~, T. Futschek3, W.F.O. Schmidt ~, F. 
Buechled, B. Futschek 2, A. Ponholzer 4, S. Madersbacher 4, M. Rauch- 
enwald 4, H. Aiginger 2, R. Hawliczek ~ 
1 - SMZOsT - DONAUSPITAb Radiotherapy, Vienna, Austria 
2 - TU-VIENNA, Atominstitut of the Austrian Universities, Vienna, Austria 
3 - MEDICAL UNIVERSITY INNSBRUCK, Radiotherapy-Radiooncology, Inns- 
bruck, Austria 
4 - SMZOsT - DONAUSPiTAL, Vienna, Austria 

Purpose/Objectif: Between 07/1999 and 12/2005 225 patients suf- 
fering from prostate cancer underwent interstitial brachytherapy at 
the Donauspital in Vienna. 
Materials/Methods: The time depending PSA characteristic is docu- 
mented as well as scores concerning their overall health, their uro- 
logical problems and their remaining sexuality by EORTC QLQ-C30 
(+3) -, IPSS- (International Prostate Symptom Score) and IIEF-1 S- (In- 
ternational Index Erectile Function) questionnaires. At each follow- 
up patients are asked to answer 56 questions by their own, which is 
accepted in most cases while waiting. 
Results: 128 patients were treated with Palladium, 97 with Iodine. 
The average age at the beginning of the therapy was 68.5 years with 
a range from 48 to 83 years. The average volume of the prostates 
was 30.23 cm 3 (12.2 to 66 cm3). All of these patients were classified 
by PSA and Gleason score, which leads to a risk classification. 86% I 
respectively, 77% Pd were low risk, and 14% I respectively, 20% Pd 
were intermediate risk. Only 3% of Pd-patients have to be classified 
as high risk patients. During the follow-up of about 5 years, local, 
lymph-node relapses and bone metastases were observed in a small 
number.  Additionally 10 PSA relapses have been observed. The 
biochemical relapse free survival is about 95% after a follow-up of 
about 40 months after brachytherapy. 
Conclusions: Brachytherapy of highly selected patients with local 
prostate cancer is a excellent tool for curative cancer treatment. In 
most cases toxicity can be scored as mild to moderate. Complimen- 
tary questionnaires give additional indicators for the documenta- 
tion of individual side effects. Data basis for the evaluation of these 
rankings are of high interest as well as their evaluation. Additionally 
medical statistic tests of the collected data are introduced. 
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VARIABILITY OF RECTAL VOLUME DURING RT IS RELATED TO INI- 
TIAL RECTAL VOLUME AT SIMULATION 
D. Parker 1, G. SanguinetP, M. Cavey 2, B. Parker 2 
1 - UNIVERSITY OF TEXAS MEDICAl. BRANCH, Galveston, TX, USA, 
2 - UNIVERSITY OF TEXAS MEDICAL BRANCH, Radiation Oncology, Galveston, 
TX, USA 

Purpose/Objectif: To correlate rectal volume (RV) changes during 
a course of definitive radiotherapy for prostate cancer with RV at 
simulation 
Materials/Methods: 50 consecutive patients with prostate cancer 
undergoing definitive radiotherapy (RT) for prostate cancer at UTMB 
were enrolled. At initial consult, patients were counseled on the im- 
portance of having a constant rectal volume during RT course and of 
having a bowel movement the night before or the morning of simu- 
lation and each daily treatment thereafter. Each patient was sched- 
uled for a weekly CT during RT. The rectum, from the anal verge to 
the sigmoid flexure, was contoured by one observer on each avail- 
able cr. For each patient, the degree of variation of the rectal vol- 
ume during the course of RT was expressed by both the standard 
deviation (SD) and the coefficient of variation (CV) of the rectum, 
the latter defined as the ratio of SD to the mean. Only weekly scans 
taken during treatment were considered for calculation of SD&CV. 
Patients were pooled into 3 groups based on RV percentiles on ini- 
tial planning CT. SD&CV were calculated for each patient and then 
averaged for each group. Comparison of means among groups were 
assessed with Wilcoxon two sample test. 
Results: 369 scans were performed for a mean of 7.5 scans per pt 
(SD:1.4). Mean RV at simulation was 76.6 cc (SD:31.4). Based on ini- 
tial scan, patients were divided into 3 groups: 1. smalI-S RV (<57 cc) 
rectum, 16 pts; medium-M RV (57-89 cc), 17 pts; large-L RV (>89 cc), 
17 pts. Mean RV, SD, CV data during treatment by group are sum- 
marized in the table. If SD change across groups were due only to 
difference of mean, CV would be similar, but as shown in the table 
this was not the case. 
Conclusions: The magnitude of RV change during treatment is di- 
rectly related to the initial volume at simulation. The fact that this 
holds true also when normalizing for the mean is consistent with a 
lower predictability in RV during treatment for patients who have 
medium/large rectal volumes at simulation despite instructions. 
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VOLUME EFFECT FOR ACUTE AND LATE TOXICITY DURING 3DCRT 
DOSE-ESCALATED RADIOTHERAPY FOR PROSTATE CANCER 
A. Pedro 1, C. Lainez 1, j. Fernandez ~, N. Artola ~, A. Vila 1, A. Sanchez- 
Reyes ~, D. Carabantel, J.E. Baquedano 2, F. Sanchiz ~ 
1 - CENTRO DE ONCOLOGIA Y RADIOTERAPIA DE CATALUNYA, CUNICA PLATON, Onco- 
Iogia Radioterepica, Barcelona, Spain, 
2 - HOSPITAL ARNAU DE VILANOVA, Oncologia RadioterAipica, Lleida, Spain, 

Purpose/Objectif" Study the association between dose-volume pa- 
rameters and urinary tract (GU) and gastro-intestinal (GI) toxicity in 
prostate cancer patients treated with 3D CRT dose-escalated Radio- 
therapy. 
Materials/Methods: A total of 341 prostate cancer patients treated 
between June 1999 and January 2005 were analysed. Toxicity was 
graded using the RTOG scale. According to tumour stage, Gleason 
score and pre-treatment PSA, patients were divided into three risk 
groups. PTV consisted of the prostate plus 6-10 mm of margin with 
or without the seminal vesicles (SV) and the internal lilac nodes 
depending on the risk of his involvement (Partin >15%). Hormonal 
therapy was associated in the worse risk patients. The dose at PTV 
prostate was 70 - 76 Gy. All the patients were treated using linear 
accelerator with multi-leaf collimator. 
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Results: Mean age was 70 years (52 - 85 years). Median follow-up 
was 22.2 months (3 -76 months). None of the patients experienced 
grade 4 acute or late toxicity. GI acute toxicity was 39.5 % grade 1, 
13.1% grade 2 and 1.1% grade 3. GI late toxicity was 14.3 grade 1, 
3.8 % grade 2 and 0.3 % grade 3. GU acute toxicity was 56 % grade 1, 
9 % grade 2 and 1.1 % grade 3. GU late toxicity was 6.1 grade 1,2 % 
grade 2 and 0 % grade 3.The dose-volume histogram shows that in 
the 66 % of patients with grade 2 late toxicity, the V50 was > 50cc. 
Conclusions: Our data shows lower acute and late toxicity using 
dose-escalated RT for prostate cancer. There is a relationship be- 
tween dose-volume and grade 2 GI toxicity, with a high association 
for VS0. A longer follow-up is necessary to determine the real local- 
regional control. 
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3 D IMRT DOSE VERIFICATION BASED ON 2 D MEASUREMENTS 
WITH A CHAMBER ARRAY 
P. Haering ~, B. Rhein ~, S. Klemm ~, E. JaniscM , 
I - DEUTSCHES KREBSFORSCHUNGSZENTRUM, Medical Physics in Radiation On- 
tology, Heidelberg, Germany, 

Purpose/Objectif: Individual IMRT patient plan verification is still a 
task in clinical routine, no matter if radiographic film or other detec- 
tor and phantom combinations are used. When chamber or diode 
arrays are in use the main problem is the orientation of the detectors 
only on one plain and the low spatial resolution. Our method will 
derive a high resolution 3 D dose distribution from measurements 
made with a chamber array. 
Materials/Methods: Measurements have been made with a PTW ar- 
ray 729, an ionization chamber array with 27 by 27 detectors with a 
spatial resolution of 10 mm. The array was set to isocenter distance 
and fixed to a modified PTW air scanner device attached to a Sie- 
mens Primus accelerator (Fig 1). On top of the array we mounted a 
half cylinder made of Perspex with a diameter of 270mm. Phantom 
plans were generated using the full cylinders geometry and deliv- 
ered to the device gantry angle by gantry angle. Care was taken that 
the fiuence map exactly matched the center of  the detectors. Meas- 
ured data in absolute doses are loaded to an IDL (RSI) software pack- 
age where the 3 D dose distribution is derived. A simple projection 
algorithm then uses the depth dose curves and beam divergence to 
calculate the dose above and below this plain with a resolution of 
0.5mm. Done for all beam directions the sum represents the abso- 
lute 3D distribution in the phantom. The software package also in- 
cludes some tools for evaluation of measurement versus calculation 
of the treatment planning system like profiles, isodoses and Gamma 
evaluation. 
Results: First measurements taken from 4 patient phantom plans 
show good results when compared to calculations from treatment 
plans or verification films. Since ionizations chambers are used and 
the data along the central axis of  the phantom are not touched by 
the projection algorithm, the agreement is very good on the axis. 
Larger deviations are found close to the surface of the phantom, 
witch result from the simple representation of the depth dose curve 
and of missing scatter in this region. Although almost everywhere in 
the phantom a 3% of maximum dose and 2mm distance to agree- 
ment Gamma criteria could be fulfilled. Drawback of this system is 
the complex setup and exact positioning of the phantom and detec- 
tor. We also found some problems in the mechanical stability of the 
device what resulted in a poor superposition of chamber array and 
delivered fluence map. 
Conclusions: This method combines the high resolution and the po- 
tential of measuring several slices of films with simplicity and preci- 
sion of an ionization chamber measurement to a full 3D verification 
system. Limitations are of course the difficult setup of the phantom 

and the poor precision in the build up regions. While these cons can 
be eliminated by simpler phantom device and a better depth dose 
representation the fact that non coplanar beams can not be meas- 
ured is a fundamentally to the system. 

Fig.1 : Array and cylinder set up at the linac. 
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A FAST METHOD TO CORRECTTHE PROFILES OF A SEMICONDUC- 
TOR-BASED LINEAR ARRAY FOR REGULAR MEASUREMENT OF VIR- 
TUAL WEDGES 
E. Fernandez-Velilla ~, M. Lacruz ~ , M. Algara ~ , R Foro ~, A. Reig m, N. Rod- 
riguez ~, X. Sanz 1, J. Lozano I, R Vinals ~ , J. Quera ~ 
1 - HOSPITAL DE LA ESPERANZA, Barcelona, Spain 

Purpose/Objectif: Linear arrays are used for regular verifications of 
virtual wedges. In our hospital we use a Scanditronix LDA-25 array, 
composed by 25 semiconductor detectors that need regular calibra- 
tion. In the time between calibrations, the error in measurements 
increases progressively. We analyze a fast method to correct the 
measured curves in that interval, because the calibration procedure 
for LDA-25 is very time-consuming. 
Materials/Methods: Scanditronix LDA-25 linear array was used for 
in-water measurement of Siemens Primus Virtual Wedges ~. The con- 
trol and analysis software were Omnipro Accept v.6A and Microsoft 
Excel. In the first day, linear array was calibrated and measurements 
were: Reference profiles in the wedge direction and two open field 
profiles for comparison. Of the open ones, the first was measured 
using the 25 detectors of the linear array and the second was taken 
using the central detector only, as if it was a single one, with the 
same initial coordinate and the same resolution. Reference field 
was 20x20 cm 2, and scan resolution 2.5mm. This resolution gives a 
complete profile with 4 lectures per detector. The control of  virtual 
wedges was done weekly. Open field profiles were used to check 
the loose of calibration an to calculate correction factors. The four 
readings of each detector in the open profile were compared to the 
reading of the central one in the same four positions to obtain a 
correction factor for the given detector. This correction factor was 
used to correct the wedged profiles. As virtual wedges use low (200- 
300 MU/min) and high dose rates (30-50 MU/min) to construct the 
wedge profile, the correction factors were calculated at both dose 
rates and compared. 
Results: For each detector, the differences observed in the correc- 
tion factor were less than 0.3% between the four positions. In the 
penumbra region those differences reached higher values, but no 
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influence in the corrected profiles was observed. When measuring 
the repeatability of the correction factors in the same day, the maxi- 
mum observed differences were 0.3%. Measurement of the constan- 
cy of factors between high and low dose rates showed maximum 
values near 1%. These differences were possibly due to the higher 
deviation over mean for each detector at low dose rates (0.5% to 
0.3%). Thus, the same correction factors were used for the wedged 
profiles and for the open one.To complete the study, the corrected 
wedged profiles were compared to the calibrated ones, with a cali- 
bration done in the same day: the smallest differences were found 
for the 60 ° wedge (<0.2% in all detectors). For the 15 ° wedge the 
maximum difference was 0.5%. 
Conclusions: The presented method can be a practical way to de- 
crease the spend of time due to calibration of linear array LDA25 
for regular verifications of virtual wedges. Using it, the time interval 
between calibrations can be increased with no consequences in the 
precision of weekly controls. 
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A RADIOBIOLOGICAL AND CLINICAL ASSESSMENT OF QUALITY 
ASSURANCE TOLERANCES IN HEAD AND NECK RADIOTHERAPY 
TECHNIQUES 
A. Nisbet% R. Roberts% M. Costelloe% J. HopewelF 
1 - OXFORD RADCLIFFE HOSPITALS NHS TRUST, Medical Physics & Clinical Engi- 
neering, Oxford, United Kingdom, 
2 - OXFORD RADCLIFFE HOSPITALS NHS TRUST, Clinical Oncology, Oxford, 
United Kingdom 

Purpose/Objectif: Radiotherapy of the head and neck region can in- 
volve a number of complex treatments often involving field match- 
ing, matching of electron and photon fields and intensity modulated 
radiotherapy. Unintended overlap of these fields has the potential to 
lead to higher than intended doses to the spinal cord. The potential 
effect of various types of set up error on these parameters has been 
studied and the suitability of quality assurance tolerances assessed 
using radiobiological considerations of cord tolerance 
Materials/Methods: Unintentional overlap volumes have been sim- 
ulated using commercial virtual simulation software and dose dis- 
tributions computed using the Nucletron-TMS treatment planning 
system. Biological equivalent doses have been calculated bearing in 
mind the total contribution to the spinal cord from each field, which 
can exceed intended dose per fraction, assumed 2Gy, given the con- 
tribution due to transmission from blocked fields etc. 
Results: There is currently limited data in the literature on spinal cord 
tolerance in these situations. A review by Rampling and Symonds 
(Current Opinions in Neurol 11:627-632,1998) on the then available 
clinical data concludes that a spinal cord tolerance of SOGy is sug- 
gested with doses up to 60Gy if clinical need requires, provided dose 
per fraction is kept at or below 2Gy per fraction. Macbeth et al (Clini- 
cal Oncology 8:176-181,1996) recommend that when the computed 
linear quadratic equivalent dose for 2Gy fractions exceeds 48Gy, 
consideration should be given to reducing the dose to the cord. In 
cases where matched fields may unintentionally overlap these tol- 
erances may potentially be exceeded for overlaps as little as 2ram. 
Bijl et al (IntJ.Radiat.OncoI.BioI.Phys. 64:1204-1210,2006) have also 
shown in rats irradiated with single doses of unmodulated protons 
that the high tolerance dose for small regions decrease significantly 
when adjacent tissue is irradiated with a sub threshold dose. 
Conclusions: This study has demonstrated the difficulty of estimat- 
ing spinal cord dose due to small overlaps of radiation fields and 
justifies, using radiobiological considerations, the need to ensure 
geometrical errors due to set up, collimator jaw calibration etc are 
kept within tight tolerances. 
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A SIMPLE AND AFFORDABLE METHOD FOR DOSIMETRIC ASSES- 
SMENT AND QUALITY CONTROL OF ABUTTED FIELDS BY USING 
ASYMMETRIC COLLIMATORS 
A. Rodriguez Garcia% A. Sanchez-Reyes% A. Vila% D. Carabante% J. 
Chale% C. Fernandez 2, A. Pedro% F. Sanchiz 2 
1 - CENTRE DE RADIOTERAPIA I ONCOLOGIA. CLINICA PLATO, Radiophysics Unit, 
Barcelona, Spain, 
2 - CENTRE DE RADIOTERAPIA I ONCOLOGIA. CLINICA PLATO, Radiotherapy Unit, 
Barcelona, Spain 

Purpose/Objectif: Both junction and match of tangential, lateral 
and anterior fields are commonly performed techniques in head 
and neck, breast and other radiotherapy treatments. The introduc- 
tion of asymmetric collimators provides the possibility to perform 
treatments by using a common isocentre for all the fields and saves 
us the need for movement of the couch to join them. In addition, 
it provides a more reproductive dosimetry in the plane of junction. 
The aim of this study is to determine in vivo the possibility to be out 
of alignment in the dose distribution across the junction due to the 
jaw tolerance or the patient movement during the treatment. 
Materials/Methods: Two LINAC, a 2100 C/D and a 600 C Varian linear 
accelerators have been studied. Before treating patients, the align- 
ment of the asymmetric jaws was accurately determined by the 
exposure of a film, following the technique described by Saw and 
Husey (Med.Dos. 25 (1) 23-26.2000).The films were digitalized with 
OmniPro TM IMRT software (IMRT film verification) and the jaws posi- 
tion was adjusted until obtaining a perfect dose matching (within 5 
%) on the junction plane (Fig.1). Once jaws calibration was achieved, 
more than 30 patients were treated with joint fields and were stud- 
ied by using weekly a little film slice (X-OMAT V) placed on the fields 
junction on the patient skin. 
Results: Two patients showed underdose, due to a dosimetric gap, 
in the first film obtained. In the following seasons, the dose distribu- 
tion provided by the films was correct. 
Conclusions: Conclusions: The use of in vivo radiographic films al- 
lows us to easily control on patient the quality of treatments with 
joint asymmetric fields, by means of a simple and affordable tech- 
nique. 
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AN ANALYSIS OF THE CYBERKNIFE ACCURACY WITH 6D SKULL 
TRACKING:INFLUENCE OF DIFFERENT THICKNESS AND SHAPE OF 
HEADREST ON TOTAL CLINICAL ACCURACY 
L. Fariselli% L. Brait 2 
I - ISTITUTO NAZIONALE NEUROLOGICO "C. BESTA", Radiotherapy, Milan, Italy, 
2 - CENTRO DIAGNOSTICO ITALIANO, CyberKnife, Milan, Italy 

Purpose/Objectif: 6D skull tracking in CyberKnife gives usually 
very good results in accuracy and consistency. Measuring monthly 
the accuracy of CyberKnife system with the E2E test procedure, we 
found different results when we changed the initial setup (shape or 
thickness of the headrest). The purpose of this study is to further in- 
vestigate the influence on total clinical accuracy of using headrests 
with different thickness and couch plate with different shape. 
Materials/Methods: We performed several CT acquisitions of Sheila 
anthropomorphic phantom, with the "ball cube" inside, each of 
them with different support device: (1) with the old mask holder 
attached to the CT couch (2) with the new carbon fiber table top 
provided with axum for the CT (3) with 1 cm thickness of radio- 
transparent material between couch and phantom (4) with 1.5 cm 
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thickness o f  plastic foam equivalent to air (5) with a wedge with a 
9° angle, made o f  radio-transparent material (6) with a combinat ion 
o f  the previous support  devices [(4) + (5)] 
Afterwards we created the E2E treatment planning, irradiating 
at least 2 treatments for each o f  the previous cases, using MD-55 
GafChromic films. In t reatment we used the same support  devices 
for each case, except for (1) and (2) because we could only use the 
Axum table top, in the narrower area relating to the head. Initial 
al ignment was with sub-mill imetric and sub-degree displacement, 
the "brightness gain" was about 1.00. 
Results: The total clinical accuracy o f  our center for 6D skull tracking 
is normally 0.44 + 0.18 mm, with an average of  Left: 0.03 mm, Sup: 
0.04 mm, Ant: -0.19 mm. Changing the support  condit ions we found 
dif ferent results that we are report ing here: (1) Left: 0.03 Sup: 0.04 
Ant: -0.19 Avr.Accur.: 0.44 mm (2) Left: 1.03 Sup: -0.49 Ant: 1.20 
Avr.Accur.: 1.65 mm (3) Left: 0.83 Sup: -0.78 Ant: 0.12 Avr.Accur.: 
1.14 mm (4) Left: 1.03 Sup: -0.66 Ant: 0.54 Avr.Accur.: 1.34 mm (5) 
Left: 0.75 Sup: -0.56 Ant: -0.39 Avr.Accur.: 1.02 mm 
Left: 0.41 Sup: -1.08 Ant: 2.03 Avr.Accur.: 2.33 mm 
Conclusions: The system has been calibrated to work opt imal ly with 
the old mask holder attached to the CT scan, which is our typical 
clinical situation (1). From all the data reported above we can no- 
tice that any variation o f  the initial setup o f  the phantom in the CT 
scan degrades the accuracy of  the system; the bigger is the setup 
difference the bigger is the unsteadiness introduced. A possible ex- 
planation of  these inaccuracies could be that, between CT scan and 
treatment, there is a dif ferent attenuation and scattering of  the diag- 
nostic X-rays. The conclusion of  our study is that, even if CyberKnife 
is a very precise equipment, any variation of  the initial setup in the 
CT scan can introduce an instabil ity in the overall accuracy; fur ther 
investigation should be performed using a phantom with more skel- 
etal aff inity with a real human skull. 
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CHARACTERISTICS OF RADIOCHROMIC DOSIMETRY FILMS AND 
EVALUATION OF THEIR USE IN VERIFICATION OF PLANNED DOSE 
DISTRIUTION IN IMRT 
K. Chelminski ~, W. Bulski ~, D. Bodzak ~, D. Georg 2, Z. ManiakowskP, J. 
Rostkowska ~ , N. Golnik 4, M. Kania ~ , R Ulkowski ~ 
I - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER AND INSTITUTE OF ONCOL- 

oGY, Department of Medical Physics, Warsaw, Poland, 
2 - UNIVERSITY OF VIENNA MEDICAL SCHOOL, Division of Medical Radiation 
Physics, Department of Radiotherapy and Radiobiolo, Vienna, Austria, 
3 - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER AND INSTITUTE OF ONCOL- 

DaY, Department of Medical Physics, Gliwice, Poland, 
4 - WARSAW UNIVERSITY OF TECHNOLOGY, Institute of Precision and Biomedical 
Engineering, Warsaw, Poland 

Purpose/Objectif: The purposes of  the work are measurements of  
sensitometric curves for new radiochromic films in order to asses 
its potential use in IMRT verification. A method of  IMRT verif ication 
using films was being developed. The questions on which the au- 
thors are going to answer are: Are the sensitometric curves energy 
dependent? What is the influence o f  dose rate and processing de- 
lay on the signal level recorded on the films? Is the visual density 
dependent  on orientat ion o f  the films during digitization? What are 
advantages of  the use of  radiochromic films in IMRT verif ication over 
the use o f  radiographic films? 
Materials/Methods: GafChromic EBT and RTQA films by ISP Inter- 
national Specialty Products were irradiated with several photon 
beams 90kV-1.2MV gerated by an X-ray tube, by radioactive isotope 
sources Am-241, Cs-137 and Co-60, as well as with photon beams in 
the range 4-25MV from medical linear accelerators. The films were 
digitized using Vidar and Microtek scanners. In-house developed 
software was used for IMRT plan verification. Optical densities (OD) 
were probed using a densitometer. 

Results: The measured sensitometric curves differ less than S% for 
the whole range o f  energy. The visual densities of  the exposed films 
were the same for the dose delivered in one fraction and in several 
fractions. Post-exposure visual density growth up to 20% was ob- 
served during few hours after irradiation. The digit ization orienta- 
t ion dependence on the readout of  the visual density f rom the films 
was observed. Sensitometric curves o f  both radiochromic films are 
not dose rate dependent.  
Conclusions: Radiochromic films seem to be very useful tool for 
IMRT verification. Digitizing o f  the films has to be performed at least 
3 hours after exposit ion. The advantages o f  the use o f  radiochromic 
films are related to uniform sensitivity on radiation from dif ferent 
bands and its independence on the dose rate and fract ionation.The 
disadvantages are scanning orientat ion dependence of  EBT type 
films and required delay before scanning for both types of  GafChro- 
mic films. 
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CURRENT STATUS AND ACHIEVEMENT OF KOREAN PATTERNS OF 
CARE STUDY (PCS) FOR PROCESS OF CLINICAL RADIOTHERAPY 
BASED ON A WEB-BASED SYSTEM 
I.H. Kim 1 , S.H. Moon 2, E.K. Chie 2, D.H. Oh 3, C.O. SuM, J.H. Kim s, Y.C. Ahn 
~, WJ. Hur 7, W.K. Chung 8, D.H. ChoP, J.H. Kim% J.W. Lee 11 
I - Seoul National University, Radiation Oncology, Cancer Research In- 
stitute, Seoul, Korea 
2 - SEOUL NATIONAL UNIVERSITY, Radiation Ontology, Seoul, Korea 
3 - HALLYM UNIVERSITY, Radiation Oncology, Seoul, Korea 
4 - YONSEI UNIVERSITY, Radiation Ontology, Seoul, Korea 
5 - ULSAN UNIVERSITY, Radiation Oncology, Seoul, Korea 
6 - SuNGKYuNKWAN UNIVERSITY, Radiation Oncology, Seoul, Korea 
7- DONG A UNIVERSITY, Radiation Ontology, Busan, Korea 
8 - CHUNNAM NATIONAL UNIVERSITY, Radiation Ontology, Kwangju, Korea 
9- SOONCHuNHYANG UNIVERSITY, Radiation Ontology, Seoul, Korea 
10- KEIMYUNG UNIVERSITY, Radiation Ontology, Daegue, Korea 
11 - KOREA UNIVERSITY, Statistics, Seoul, Korea 

Purpose/Object i f :  We are to report recent achievements of  the 1 st 
Korean Patterns o f  Care Study (PCS) in radiation oncology using the 
first web-based system developed in the field of  clinical QA. 
Materials/Methods: A web-based(www.pcs.re.kr) PCS system and 
program was developed in mid-2003 for manpower and hardware 
structures, and for 8 cancer types commonly teated with radio- 
therapy in Korea. Participants put case data after random sampling 
into the system using his own PC. We determined the he number of  
cases to be accrued in each tumors among the patients who started 
radiotherapy from 1998 to 1999 using power allocation method 
based on the number o f  new radiotherapy cases o f  each tumor. 
Results: ore than 70% of  the eligible radiotherapy departments par- 
ticipated. The number of  randomly sampled and accrued standard 
cases were 2,996 in total and 623 for uterine cervix ca., 399 for lung 
ca., 392 for breast(Conservative surgery), 382 for rectal ca., 379 for 
brain metastases, 343 for breast(mastectomy), 244 for esophageal 
ca., and 234 for laryngeal ca.,. Participating institutes were catego- 
rized as A, B, C by the number of  new radiotherapy patients as fol- 
lows; <400, 400-899, >=900. The key simulation images in jpg for- 
mat were also obtained. The some patterns o f  radiotherapy process 
including work-ups, dose, field size, shielding techniques, or QA 
methods significantly differed by institutional categories in cancers 
o f  uterine cervix, esophagus, brain metastases, breast, and rectum 
while was not definite in laryngeal cancers. There are some clue that 
end results might be associated with process patterns. 
Conclusions: We can obtain overall schemes of  radiotherapy practic- 
es pattern in detail and variables. Our web-based system was quite 
effective and optimal for PCS in environment o f  limited resources 
like us. We are going to analyze whether differences in process could 
result in survival or toxici ty outcomes or not. 
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DEVELOPMENT OF A METHOD FOR ELECTRON ENERGY CONSTAN- 
CY VERIFICATION 
R Mc Loone 1, P. Mc Cavana ~, B. McClean ~, A. Downes ~ 
1 - ST LUI<ES HOSPITAL, Department of Physics, Dublin, Ireland 

Purpose/Objectif: A novel QA method was developed to ensure 
electron energy constancy on a monthly basis. This method was 
compared to other existing methods and all were referenced to 
measurements made with a scanning water phantom.The aim was 
to provide a method which meets IPEM recommendations. Electron 
energies in the range 4-15 MeV were measured. 
Materials/Methods: A Delrin wedge was constructed as illustrated 
below and its dimensions optimised for use with 4-15 MeV elec- 
trons. The wedge was driven by an electric motor at variable rota- 
tion speeds. A diode placed as shown produced a sinusoidal signal 
when connected to a virtual oscilloscope. The full width at half maxi- 
mum (FWHM) of the diode signal can be used as a measure of a shift 
in electron beam energy. Rotation speed, dose rate, sampling time 
and sampling interval were optimised to provide a reproducible sig- 
nal in the shortest time. This approach was compared with existing 
published methods for reproducibility, easy of use and sensitivity. 
Sensitivity was determined by placing 2mm of polystyrene in the 
beam close to the exit window, which produced a shift of 2mm in 
the depth dose curve. 
The methods for comparison included: 
1. A double wedge where a change in the width of the profile at half 
the maximum value indicates a change in energy. 
2. 15% and 70% ionisation values taken along the decreasing slope 
of the depth dose curve. 
3. A Cerrobend wedge placed upstream of a 10cm volume CT ionisa- 
tion chamber. 
4. Thin discs of steel placed above an ionisation chamber to reduce 
the signal by 50%. 
A scanning water tank with a Markus chamber provided the refer- 
ence depth dose curves for all the electron energies. 
Results: The water tank readings varied by between 2% and 4% 
from the commissioning values over a period exceeding six months 
and the reading with the 2mm polystyrene in place varied by no 
more than 2.5% from the average reading.The FWHM produced by 
the rotating wedge varied by between 0.4% and 0.8% over the same 
period.The 2mm polystyrene in the beam varied the FWHM by be- 
tween 1.5% for 15 MeV and 10.5% for 4 MeV with all other energies 
showing a variation between these two values. Reproducibility and 
sensitivity of the rotating wedge echnique met or exceeded tech- 
niques 1-4 listed above over the same period. 
Conclusions: An accurate and reproducible technique was devel- 
oped to measure electron energies. Results have shown it to be as 
good if not better than other techniques. There is also the advan- 
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tage of having only one setup and requires only one reading for 
each energy which makes it a fast method. 
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DEVELOPMENT OF A SILICON SEGMENTED DETECTOR FOR 2D 
DOSE MEASUREMENTS 
C. Talamonti ~, M. BruzzP, M. BucciolinP, M. Casati ~, L. Marrazzo ~, D. 
Menichelli ~ 
I - MEDICAL PHYSICS UNIT, Department of Clinical Physiopathology- Uni- 
versity of Florence, Florence, Italy, 
2 - I N S T I T U T E N A M E ,  Department ofEnergetics - University of Florence, Flor- 
ence, Italy 

Purpose/Objectif: The work described in this article was performed 
in the framework of the European Integrated project MAESTRO 
which is granted by the European Commission (Methods and Ad- 
vanced Equipment for Simulation and Treatment in Radio-Oncol- 
ogy, no. LSHC-CT-2004-503564). 
Due to the features of the modern treatment techniques, namely 
IMRT and protontherapy, where high spatial dose gradient are often 
present, the detectors to be employed for 2D dose verifications have 
to meet very stringent requirements, in particular they have to show 
high spatial resolution. The goal of this paper is to develop a dosi- 
metric system adequate for 2D pre-treatment dose verifications. 
Materials/Methods: With this aim, we designed a modular dosimet- 
ric system, based on a monolitic silicon segmented sensor. The first 
6.29 x 6.29 cm 2 module has been manufactured and assembled with 
the read-out electronic. Each pixel element is 2 x 2 mm 2 and the dis- 
tance center-to center is 3 mm. In the final configuration nine mod- 
ules will be assembled together in order to cover an area close to 
20 cm x 20 cm 2. A preliminary dosimetric characterization has been 
performed, using a conventional 6 MV X-ray beam from Linac. The 
studied parameters were repeatibility of a same pixel, reproducibil- 
ity between the different matrix elements, response linearity versus 
absorbed dose and dose rate dependence. 
Results: The obtained results are promising because almost all the 
channels have responses within the project specifications (repeat- 
ibility < 0.5%, reproducibility < 1%, deviation from linearity < 1%, 
dose rate dependence < 1%). Moreover, previous measurements 
on single diode of the same material have showed a good radiation 
hardness. 
Conclusions: A full dosimetric characterization will be performed in 
order to establish the suitability of the device for IMRT treatments. 
A patent is pending on this device. 
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DIGITAL IMAGE-GUIDED WlNSTON-LUTZ TEST FOR A MICROMUL- 
TILEAF-BASED RADIOSURGERY SYSTEM 
J.F:. Calvo Ortega ~ , A. Eraso-Urien 1 , A. MaA+es ~ , L. Garrido 2, J. Casals 1 
I - GRUPO HOSPITALARIO QUIRON, Radiation Oncology, Barcelona, Spain, 
2 - UNIVERSITY OF BARCELONA, Faculty of Physics (ECM), Barcelona, Spain 

Purpose/Objectif: To assess the feasibility of the package consisting 
of a commercial Electronic Portal Image Device (EPID) and in-house 
developed image analysis software, as an automatic tool to verify 
the alignment of the radiation isocenter prior the delivery of radio- 
surgery treatments. 
Materials/Methods: A Varian Clinac 2100C/D linac equipped with a 
Mark II EPID (Varian Inc, Palo Alto, CA ) and modified by an attach- 
able micromultileaf collimator (m3, BrainLAB AG, Heimstetten, ) was 
used. A Smm diameter radiopaque ball (WL Phantom Pointer, Brain- 
LAB) was centered in the "isocenter" defined by the room lasers and 
portal test shots for selected gantry, collimator and couch angles 
combinations (Winston-Lutz test) were taken with a m3 collimated 
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beam (30x30mm, 6MV).The software Rodeo/.1 (written in Fortran) 
detects the centers of the radiation field and the ball shadow in 
every 2D image taken. From several portal images the 3D position 
of the radiation isocenter can be computed and compared with the 
isocenter defined by the room lasers. The distance between them 
is a measure of the alignment error. The accuracy of the procedure 
described was investigated by applying known shifts to the ball and 
recording the displacements detected by the mentioned software. 
Twenty gantry isocenter alignment verifications (270, 0, 90 and 180 ° 
angles) were performed using EPID and film based methods. The 
Bland-Altman statistic approach was used to assess the agreement 
between them. Differences intra and inter-observer was inspec- 
tioned for the film case. 
Results: The verification system EPID-Rodeo 1.1 shows an accuracy 
within 0.2mm. Analysis performed on the difference of paired 80 
EPID and film radiation field center-ball shadow center distances 
shows a mean difference of 0.01mm with 95% confidence interval 
(C.I.) of-0.03mm to 0.04mm. According Bland-Altman analysis, limits 
of agreement EPID-film methods of-0.3 (95% C.I. -0.4, -0.3) mm y 0.3 
(95% C.I. 0.3, 0.4) mm were registered. Inter-observer differences up 
to 0.3mm were found when we compared the results of several film 
test registered by three operators. A perfect repeatability was regis- 
tered with the EPID based method against a value of 0.2ram found 
for the technique with film. 
Conclusions: This study shows the feasibility of using EPID-Rodeo 
1.1 in evaluating the isocenter alignment replacing the old film- 
based procedure with a saving of time and not observer-depend- 
ence. 
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DOSIMETRIC EVALUATION OF A 2D IONISATION CHAMBER ARRAY 
FOR APPLICATION FOR IMRT QA 
J. Herzen ~, M. Todorovic ~, F. Cremers~, V. Platz ~, D. Albers ~, M. Fischer ~, 
E.Thom~,R. Schmidt ~ 
I - UNIVERSITY MEDICAL CENTER HAMBURG-EPPENDORF, Department of Radio- 
therapy and Radio-oncology, Hamburg, Germany 

Purpose/Objectif: Two-dimensional ionisation chamber arrays are 
designed for measurements for external beam therapy. In compari- 
son with other devices like radiographic or radiochromic films, sin- 
gle ionisation chambers and water phantoms the array offers some 
advantages. They are simple to handle, nearly tissue equivalent, en- 
able a direct reading whereas films must be developed (radiograph- 
ic) and digitised. Furthermore the array allows a very fast check up 
of several field parameters with only a few measurements. The pur- 
pose of this paper is to evaluate the basic parameters of a new com- 
mercial ionisation chamber array (MatriXX, Scanditronix Wellhofer) 
to use it for quality assurance and for IMRT dose verifications. 
Materials/Methods: To verify the ionisation chamber array as an 
accurate measuring device for the external beam radiotherapy it 
is necessary to determine all relevant features of the MatriXX. Due 
to the poor resolution relative to film it is important to analyse the 
response of a single chamber of the detector to compare correctly 
IMRT treatment plans and measured dose distributions. The re- 
sponse function was measured by shifting a slit. Also the stability 
of the internal calibration was checked. Besides the response func- 
tion dose and energy dependence, initial phase, stability and spatial 
resolution were investigated. All measurements were performed 
with 6 and 15 MV photons and the results are compared with film 
(GafChromic EBT) and water-phantom measurements. 
Results: The output of the detector is linear to the dose and in- 
dependent from the energy. During the initial phase the detector 
needs a preirradiation of approx. 10 Gy to reach a stable signal. The 
response functions of a single ionization chamber of the array meas- 
ured in cross-plane and in diagonal direction show different gradi- 
ents because of a larger diagonal distance between the chambers 

and therefore additional scatter material. This characteristic was 
taken into account for the verification of IMRT fields. The results of 
the measurements of wedge fields are in good agreement with the 
results in the water phantom. 
Conclusions: The result of our study shows that the MatriXX is quali- 
fied as an accurate device for the verification of dose distributions 
and the ability to facilitate and fasten the measurement procedures 
in radiotherapy (e.g. verification of IMRT fields). 
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FACTORY-CALIBRATED MOSFET FOR IN VlVO DOSIMETRY: ?READY 
TO USE?? 
N. Jornet i Sala I, P. carrascol, C. Pino1,J. Martin Viera~,T. Eudaldo ~, M. 
Ribas ~ 
1 - HOSPITAL DE LA SANTA CREU I SANT PAU, Radiofisica iRadioproteccio, Bar- 
celona, Spain 

Purpose/Objectif: Several MOSFET detectors have been designed 
for dosimetry purposes. When used for entrance in vivo dosimetry 
in high energy x-ray beams they require a build-up cap and to be 
calibrated to measure entrance dose when placed on the patient's 
skin. Sicel Technologies calibrate their wireless single-use MOSFET 
detectors at factory to give entrance dose. These detectors present 
the advantage of not requiring calibration by the user. Contrary to 
other MOSFET manufacturers, Sicel has a MOSFET design that incor- 
porates a build-up cap (OneDosePlus). This work aimed to character- 
ise this detector for entrance in vivo dose measurements in 6 and 18 
MV x-rays. Measurements were performed to determine the level of 
accuracy for entrance dose measurements using the manufacturer's 
pre-set calibration and correction factors. 
Materials/Methods: As OneDosePlus detectors can only be used 
once, a set of 80 MOSFET of the same fabrication batch was used 
for this study. The intrinsic precision, in this case the homogeneity of 
the batch, was determined for three dose levels. Linearity of the re- 
sponse with dose was checked. Entrance dose in standard reference 
conditions for 6 and 18 MV was measured with these pre-calibrated 
detectors and compared with the dose measured with an ionization 
chamber at the depth of dose maximum. Correction factors (CF) 
for field size, SSD, wedge and angle were measured for an 18 MV 
x-ray beam. The sensitivity variation with temperature (SVWT) was 
measured. Uncertainty of the entrance dose measurements was es- 
timated. 
Results: The intrinsic precision (IP) was about 4% (1SD) and inde- 
pendent of dose level. When used with the manufacturer calibration 
factors these detectors underestimated the entrance dose in stand- 
ard reference conditions in about 8% for both energies. Field size, 
SSD and wedge CF measured agreed with those used by the manu- 
facturer within the uncertainty (2-3%). The detectors presented a 
strong angular dependence;lO% under-response at 45 °. No SVWT 
was found. The uncertainty of entrance dose measurements with 
OneDosePlus was 7% (1SD). 
Conclusions: In conclusion, OneDosePlus MOSFET detectors cannot 
be used on patients without verification of their pre-set calibration 
factors. As differences on responses of MOSFET of the same batch 
can be as high as 8% (2SD IP), more than one MOSFET should be 
used per patient's measurement point, increasing the perturbation 
of the irradiation field.Tolerance levels for entrance in vivo measure- 
ments should be set to 14% (2SD) when using these detectors. 
This work was financed by FIS 04-1884 
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IMPLEMENTATION OF A PHOTOGRAPHIC DOSIMETRY SYSTEM 
WITH EBT GAFCHROMIC AND COMPARISON WITH CLASSICAL KO- 
DAK EDR2 IN CLINICAL ROUTINE 
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R. Galhos 1, S. Bras ~, L. Moreno ~, F. Serra 1, N. Teixeira 2, R Ferreira 3, M. 
Pontes 3, I. Cardoso 3, C. Souto 3, M. Ramalho 3, N. Marquez ~ , 
I - MEDICAL CONSULT, Clinica de Radioterapia e Medicina Nuclear, Faro, 
Portugal, 
2 - ESCOLA SUPERIOR DE TECNOLOGIA DA SAUDE DE LISBOA, Lisboa, Portugal, 3 
- MEDICAL CONSULT, Lisboa, Portugal1 

Purpose/Objectif: Film dosimetry is a perfect tool for 2D dose 
analysis distribution (relative and absolute). This work describes 
the implementation of a photographic dosimetry system with EBT 
Gafchromic and compares it with classical KODAK EDR2 in clinical 
routine. 
Materials/Methods: This work presents two different moments: 1- 
To describe the implementation of a film dosimetry system in the 
Clinica de Radioterapia e Medicina Nuclear (CRMN) in Faro -, using 
EBT films together with vulgar scanner and analysis software (free 
wear). 2- To compare the response of EBT and EDR2 systems for 
clinical irradiation. Both types of films had been irradiated at "treat- 
ment" conditions (for example, placed between plates of a solid 
water phantom) with beams originated on Varian Clinac 2100C/D 
accelerator. We used two photon energies (6 and 15 MV), for the 
fields 6x6, 10x10 and 15x15, in the depths of Dm~x. (14 and 28ram, 
respectively) and 100ram. After that, we irradiated the films in two 
different directions (parallel and perpendicular to the beam), allow- 
ing us to compare the profiles (symmetry and homogeneity) and 
percentage depth doses (quality index). For the analysis of the EDR2 
films we used a Vidar scanner and the RIT133 software. 
Results: The results are very interesting, because they show what 
are the main advantages and limits of the EBT Gafchromic compar- 
ing to the classic EDR2 rims. 
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IMPLEMENTATION OF AN INDEPENDENT CALCULATION METHOD 
FOR VERIFICATION OF MONITOR UNITS AND DOSE DISTRIBU- 
TIONS IN IMRT 
F. Nordstr6m ~, R Bj6rk 2, S. B~ick 1, C. Ceberg 3, O. Holmberg 4, S. Johns- 
s o n  s 

1 - MALMO UNIVERSITY HOSPITAL, Medical Radiation Physics MaimS, Lund 
University, Maim6, Sweden, 
2 - MALAR HOSPITAL, Department of Medical Physics and Bioengineering, 
Eskilstuna, Sweden, 
3 - LUND UNIVERSITY HOSPITAL, Medical Radiation Physics Lund, Lund Uni- 
versity, Lund, Sweden, 
4 - HERLEV UNIVERSITY HOSPITAL, Department of radiation physics, Herlev, 
Denmark, 5 - COUNTY HOSPITAL KALMAR, Department of radiation physics, 
Kalmar, Sweden 

Purpose/Objectif: The use of intensity modulated photon beams in 
the delivery of highly conformal radiation treatments are growing 
rapidly. Because of the dynamic nature of the intensity modulated 
beams new techniques for treatment verification is needed. An es- 
sential part of the verification is a secondary calculation of monitor 
units (MU), independent from the commercial inverse treatment 
planning system (TPS). Because of the complexity of the IMRT plans, 
this calculation cannot be performed manually, as in the case of con- 
ventional plans. There is also a need to verify 2- or 3-dimensional 
dose distributions from the TPS. Many institutions perform time 
consuming and costly measurements because of the lack of effec- 
tive tools. This study aims to implement and evaluate a calculation 
engine for independent monitor unit and 2-dimensional dose cal- 
culations. 
Materials/Methods: A 2D-calculation model has been developed 
and implemented into a PC application (Radiation Verification Pro- 
gram/RVP).The dose distribution for an IMRT treatment using fixed 
gantry angles is considered to be a summation of the doses delivered 
by a number of segments, Each segment is treated as an irregular 

field and calculated separately. The model is based on the assump- 
tion that the energy fluence is homogenous over the field and is a 
further development of a method previously reported (Kn66s et al., 
RTO, p201, 2001 ). The method is completely analytical and based on 
a few measurable physical parameters. The magnitude of the error 
introduced by the homogeneous-field assumption was investigated 
by off-axis output measurements for square fields. The measure- 
ments were undertaken in water at a depth of 10 cm and a SSD of 90 
cm using the LDA-99 diode array (Scanditronix-Wellh6fer). Further, 
a 2D IMRT dose distribution was calculated by the RVP (left in figure 
below) and compared with a 2D dose distribution calculated in the 
TPS (right). The dose distribution from the TPS was previously veri- 
fied by measurements. 
Results: The error introduced by the homogeneous-field assump- 
tion was found to be within 2.5% for square field sizes over 4x4 
cm 2 and 10 cm off-axis distances. The 2D comparison with the TPS 
showed an underestimation of the dose and the largest differences 
were found in the penumbra region of the MLC. 
Conclusions: The limitations of the proposed model, resulting in 
an under-estimation of the calculated dose can potentially be over- 
come by taking the MLC transmission into account. Replacing the 
time consuming and costly measurements with an independent 
calculation could substantially reduce the workload before treating 
the patient. 

Gy 

Gy 
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IMPLEMENTATION OF INTENSITY-MODULATED-RADIO-THERAPY: 
MONITORING OF DAILY REPRODUCIBILITY WITH ELECTRONIC 
PORTAL IMAGING DEVICE TO PTV MARGIN DEFINITION, INTO A 
QUALITY ASSURANCE PROGRAM 
V. Frascino ~, M.C. Barba 1, G. Mantini ~, M. Balducci 1, M.A. Gambacorta ~, 
S. Manfrida ~, A. Errico ~, D. Maronta ~, N. Cellini 1 
1 -CATHOLIC UNIVERSITY OF SACRED HEART, Radiotherapy, Rome, Italy 

Purpose/Objectif: Recent imaging studies have demonstrated that 
there can be significant changes in anatomy from day to day and 
over the course of radiotherapy as a result of daily positioning un- 
certainties and physiologic and clinical factors. Positional reproduc- 
ibility became a crucial aspect in IMRT treatments. The purpose of 
this analysis is to measure the set-up variations of prostate cancer 
patients treated with IMRT in our Department. 
Materials/Methods" We selected 10 prostate cancer patients fixed 
in supine position with a set of immobilization devices for external- 
beam IMRT (Knee-and-Foot Lok TM and Dual Leg Positioner; Medtec, 
Sinmed). Before each treatment orthogonal localization images 
from the antero-posterior and from the lateral direction were ac- 
quired. Portal images of both were analyzed daily from a physician; 
corrections of the position of the isocenter were made when its po- 
sition differed > 5ram from the reference DRR image, according to 
the Quality Assurance Program adopted in our Center. To minimize 
the organ motion all patients have been treated with a known filling 
of the bladder and their rectum emptied. 
Results: The set-up fields were calculated in the treatment planning 
to take in account the overdose administered daily. For each patient 
82 electronical portal images have been acquired. In the antero-pos- 
terior projection have been measured the shifts in the cranio-caudal 
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(CC) direction and medial-lateral (ML) direction, whereas in the lat- 
eral projection has been measured the shift in the antero-posterior 
(AP) direction. The median shift in CC direction was 4 mm (0-16), in 
the ML direction was 2ram (0-18) and in the AP direction was 2 mm 
(0-8). The limit of 5ram has been exceeded in S patients in CC direc- 
tion, in .5 patients in ML direction and in 6 patients in AP direction. In 
all patients except two the shifts were less than I Omm. The majority 
of shifts were recorded in the first week of treatment. The maximum 
shift in CC direction was recorded in a short patient who didn't fit 
the immobilization system, whereas the maximum ML shift was re- 
corded in an obese patient. 
Conclusions: The immobilization obtained with the system used in 
our Department seems to be reproducible, even if in patients with a 
particular anatomical conformation more individualized reposition- 
ing system must be adopted. To quantify the set-up margin to be 
used in our Department we need a higher number of patients. In the 
next future we are implementing a weekly CT scan to monitor the 
organ motion, to identify the exact margin from CTV to PTV. 
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IN VlVO DOSIMETRY DURING TOTAL BODY IRRADIATION : PATIEN- 
TDOSE AND TREATMENT REPRODUCIBILITY. 
B. De Osd,A. Coelmont ~, P. Meijnders~, J. Vanregemorter ~, D. Van den 
Weyngaert ~ 
I - ZNA MIDDELHEIM, Radiotherapy, Antwerp, Belgium 

Purpose/Objectif: Total body irradiation (TBI) for ZNA (Ziekenhuis 
Netwerk Antwerpen) was clinically started in October 2004. Until 
today 17 patients are treated with a schedule of 6 times 2 Gy in 72 
hours using 18MV photons. Transmission blocks are used to reduce 
the lung dose to 9 Gy. Quality control of the treatment is done with 
in vivo dosimetry (IVD). A total of 836 measurements were per- 
formed in 84 treatments set-ups. 
Materials/Methods: Two EDP20 diodes (Scanditronix) are calibrated 
for the source skin distance (4meter) and field size (40cmx40cm, 
col45 °) used in TBI. During the TBI diodes are positioned on the 
central axis (cax) of the treatment field and under the lung block. 
In this way the entrance dose on the cax and the lung is control- 
led. The measurements are preformed for the anterior and posterior 
field separately. After calibration of the TLD's (Thermo 1/8" sq. chips; 
Harshaw 5500) in treatment conditions the detectors are positioned 
on the same spots as the diodes; extra TLD's are placed on the head, 
sternum and leg.The TLD's are packed in a plastic bag. Home made 
water equivalent build-up caps of 10 mm thickness are used for a 
selected number of patients. 
Results: From in vivo measurements, most stable results are 
found with diodes: the mean entrance dose measured is 1.57 Gy 
(1SD=3.S%, N=98); mean entrance lung dose is 1.18 Gy (1 SD=4.1%, 
N=98).The mean ratio of the lung dose and the cax dose with diodes 
is 0.73 (1SD=S.1%, N= 123), forTLD without build-up 0.72 (1 SD=6.4%, 
N=72) and TLD with 1 cm build-up 0.73 (1SD=6.5%, N=19). For TLD 
measurements without build-up an overestimation of the entrance 
lung dose is seen because of the scatter of the lung blocks, a cor- 
rection factor is defined to take this into account. Reproducibility of 
the total treatment is expressed by the %SD of the day to day result 
for measurements on the same spot. In 10 cases (7.3%) the %SD is 
larger than 10%. In 8 out of 17 patients no large variations (>10%) 
were found. There is no defined measuring place or patient were 
these large figures are found, although 60% of the large variations 
were found on the extremities (head and leg).The reproducibility for 
the TBI set up in our hospital is expressed in the mean %SD : 4.5% 
(1 SD=3.6%) for a total of 57 treatment set-up and 588 TLD measure- 
ments. Measurements are also performed in and on the Alderson 
phantom in TBI treatment position. TLD's in the phantom result in a 
ratio lung dose and midline central axis dose of 0.73. The entrance 
lung dose with TLD (with build-up) and diodes are respectively 73% 

and 74% of the prescribed dose. 
Conclusions: In vivo dosimetry in total body irradiation demands a 
special calibration set-up for as well diodes as TLD, also special cor- 
rections for the scatter are needed depending on the build-up used 
for TLD's. Reproducibility of the treatment and patient dose can 
controlled by doing IVD during TBI. 
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IN VlVO DOSIMETRY IN BRACHYTHERAPY OF PROSTATE CANCER 
M. Kawczynska~,W. Bulski 1, B. Czyzew ~, D. Garmol ~, E. Gruszczynska 1, 
A. Kasprowicz 2, M. Krol ~, A. Kulik 2, J. Lyczek: 
I - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER AND INSTITUTE OF ONCOL- 
OG¥, Department of Medical Physics, Warsaw, Poland, 
2 - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTER AND INSTITUTE OF ONCOL- 
o~y, Brachytherapy Department, Warsaw, Poland 

Purpose/Objectif: The usefulness of the thermoluminesce detec- 
tors (TLD) for vivo dosimetry in prostate cancer treatment by HDR 
brachytherapy was investigated. Treatment plans are based on the 
3D data from trans-rectal ultrasound examination (TRUS) of pros- 
tate, with 3D planning system SWIFT from Nucletron. The plan con- 
sists of two parts: virtual plan providing a proposition of the needles 
distribution for the moving iridium source, and the live plan based 
on the second set of the 3D images after insertion of the needles. In 
order to verify the calculated dose distribution the dose inside the 
urethra was measured. The prescribe dose for the prostate ranged 
10- 15Gy. 
Materials/Methods: For each measurements the seventeen TLD sol- 
id detectors were placed in the bronchus applicator, separated at its 
tip by 5mm plastic spacers. The detectors are made of sintered hard 
alloy Lithium fluorine with impurity of magnesium and titanium (Lif: 
Mg:Ti) in a shape of 3mm length cylinder with diameter of lmm. 
The Lif:Mg:Ti is very common and convenient dosimetry material 
having high sensivity, low background and the density comparable 
to tissue density. Each detector had an individual calibration factor, 
differing within the range of over 10%. The length of such detector 
linear array was 136 mm. The detectors were then inserted into the 
patient urethra catheters (4,7mm or 5.3mm in diameter) before irra- 
diation.. During the first hour after irradiation the dose absorbed by 
theTLD were read out in a specially design reader.The TLD rods after 
irradiation and read-out were placed in special plastic holder with 
numbered position and calibration factor for individual detectors. 
Results: The obtained read-out doses were up to 15°,'o percents 
lower than calculated by the TPS. It was due to the longer distance 
of the TLD detectors to the source positions (by 2 to 2.5 mm) than 
that of the urethra wall position used for calculations.In few cases 
of a strong calcifications of the prostate, difficulties occurred in ac- 
curate establishing the position of the catheter of the TRUS image. 
This may also be a reason of differences between the calculated and 
measured doses. 
Conclusions: In vivo measurement of the dose received by the ure- 
thra using the TLD dosimeters during the HDR brachytherapy treat- 
ment of the patients with the prostate cancer is a very useful tool in 
quality control program of treatment procedure. 
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KERNEL BASED MODELING OF RADIATION DETECTOR RESPONSE 
VARIATION IN THERAPEUTIC PHOTON FIELD 
K. Eklund', A. Ah nesj62, E. Grusell 2 , 
/ - SCANDITRONIX WELLNOFER AB, Dosimetry, Uppsala, Sweden, 
2 - SECTION FOR ONCOLO~Y, Department of Oncology, Radiology and Clini- 
cal Immunology, Uppsala, Sweden, 

Purpose/Objectif: Modern radiotherapy tends to utilize more of the 
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available degrees of freedom provided by radiation machines, rais- 
ing the need for dosimetry to provide reliable measurements for all 
situations where spectral properties and other beam characteristics 
vary, and hence, also the detector response. Through a novel kernel 
based method, spectral dependent detector response can be mod- 
eled, and by comparing with experimentally determined response 
the applicability of these corrections can be assessed. 
Materials/Methods; Detector responses vary with beam quality, 
field shape and position in the irradiated body. Modeling the parti- 
cle fluence in the irradiated materials enables determination of the 
detector response. The Monte Carlo package Penelope is used to 
calculate fluence pencil kernels to fully describe the particle fluence 
from point monodirectional beams. A published 6MY spectrum is 
used as input to the simulation. The fluence kernels are scored in 
1 mm thick cylindrical voxels. The kernels are convolved for incident 
fluence distributions for different fields. Assuming that the incident 
particle fluence on a small cavity volume is not significantly altered 
by the cavity, detector responses for arbitrary positions are calcu- 
lated using cavity theory. Measurements for validation were per- 
formed with an unshielded diode (Scanditronix-Wellh6fer EFD-3G) 
as test detector and an air ionization chamber (Scanditronix-Well- 
h6fer RK-chamber) as reference. 
Results: Simulated responses agree well with measurements, at dif- 
ferent radial distances as well as at different depths. Inside the field 
the response is rather constant, but increases with radial distance 
outside the field as the fluence spectrum shifts towards lower en- 
ergies. Simulations agree with measured data within 1% inside the 
field, and follow the trend in larger detector response outside the 
field. Simulated detector response is slightly higher than the meas- 
ured response outside the field, mainly due to scattering from the 
flattening filter which is not included in the simulation. Discrepan- 
cies in the penumbra region rise from the limited spatial resolution 
of the reference detector in the measurement. 
Conclusions; Kernel based modeling of spectral dependent detector 
response for arbitrary positions in a, by photons, irradiated body has 
been developed and validated.The method is fast enough for online 
response calculation. To improve agreement with measurements, 
the characterization of the incident beam can be elaborated. 
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NEW IMAGING DEVICES FOR PRE-TREATMENT PLAN VERIFICATION 
IN IMRT 
K. Slosarek% B. Smolinska% R. Rutkowski% A. Grzadziel ~ 
I - CENTRE OF ONCOLOGY-MSC MEMORIAL INSTITUTF~ Branch in Gliwice, Radio- 
therapy and Brachytherapy Planning Department, Gliwice, Poland 

Purpose/Objectif: The objective of a high conformal intensity mod- 
ulated radiation therapy (IMRT) is to deliver closely defined dose to 
the planning target volume. However, verification of this method is 
difficult and time consuming. Till now plan verification procedure 
required the combination of several tools and different methods 
to provide an in-depth quality assurance (QA). The promising and 
direct method can be the use of a new type of flat panel detectors. 
The aim of the study was to demonstrate the dosimetric capabili- 
ties and the usefulness of new imaging tools: an amorphous silicon 
electronic portal imaging device (aSI EPID) with Transit Dosimetry 
(TD) module (Marian) in Treatment Planning System (TCP) and Beam 

Image System (BIS) with OmniPro IMRT software (Scanditronix/Well- 
huefer) for IMRT plans verification. 
Materials/Methods: A two photon beam 6 and 20 MV linear accel- 
erator Clinac 23EX (Marian) with the fiat panel aSI EPID and BIS were 
employed. 10 treatment plans (60 beams) were evaluated. The dose 
distribution was detected by both devices separately.The real inten- 
sity maps acquired during treatment delivery were compared with 
an actual intensity map calculated and generated in Eclipse-Heliose 
TPS. We examined the correlation between readouts from aSI EPID 
and BIS. Plan verification was carried out on the base of profile 
measurements and gamma calculation in Eclipse and OmniPro IMRT 
independently. The similarity of the signal readouts were assessed. 
Results: By means of the aSi EPID and BIS the electronic signal can 
be converted into a dose matrix and acquired intensity map can be 
compared to the calculated one. The gamma evaluation and pro- 
file analysis show good correlation of the calculated and measured 
intensity maps obtained in both ways. In the evaluated IMRT plans 
correspondence between calculated and both acquired dose ma- 
trix was proven, although it can be lower where the dose gradient 
is high. 
Conclusions: Achieved results showed that the modern imaging 
devices posses many advantages. The reproducibility and the ca- 
pability of the method are promising. It was demonstrated that the 
application of the fiat-panel imagers can be applied clinically for 
pre-treatment QA. 

1143 poster 

PROSPECTIVE PATIENT RELATED CLINICAL QUALITY ASSURANCE 
(QA) INDICATORS TO DETECT TREATMENT ERRORS AND POTEN- 
TIAL OVERDOSE IN RADIOTHERAPY 
J. Maldonado 1, M. Beltran% C. Saez% J. Giralt ~ 
1 - H.U. MALL D'HEBRON, Radiation Oncology, Barcelona, Spain, 
2 - H.U. MALL D~HEBRON, Physics, Barcelona, Spain 

Purpose/Objectif: Despite the execution of modern automated 
error-minimization methods and QA procedures, serious human 
systematic mistakes (0,3%-2,5%) remain a source of error in radio- 
therapy. Dose in excess of 5% leading to increase tissue reactions 
may not be detected clinically soon enough to prevent significant 
damage. In order to discrimate potential overdose we have devel- 
oped two clinical indicators based on the frequency and seriousness 
of accumulated or single events during radiotherapy treatment. The 
aim of the study was to assess if these clinical indicators were useful 
and advisabless in the day to day workload. 
Materials/Methods: Two type of indicators were defined: 1 -Patients 
with >7day gap(7DG) due to toxicity during treatment, and 2- Medi- 
cal Prescription Rest Rate (MPRR) (defined as the number of lost ses- 
sions for medical reasons divided by the number of delivered treat- 
ments) per month and refered to each treatment unit. In order to 
define the MPRR cut-off value, we retrospectively analysed the chart 
data of all patients treated in our department during the 2002. We 
considered this value plus 2 standart deviation (2SD) as the cut-off 
value. When MPRR exceeded 7% or there was any 7DG, a clinical 
and dosimetric QA procedure was activated to detect systematic 
error related to each treatment unit (MPRR) or individual major mis- 
takes (7DG). From january 2004 to december 2005 we have prospec- 
tively registered these indicators. 
Results: During the studied period 8632 patients were treated in 
three units: one cobalt, one 6-18 Mv linac (linacl), one 6My linac 
(linac2). The 7DG indicator was activated in 124 patients (1,43 %). 
The average magnitude of MPRR (%) over the treatment course was 
4,5 %(SD 2,6); 3,3% (SD 1,9); 3,5% (SD 1,8) for cobalt, linac I and linac 
2 respectively. The MPRR monthly indicator was activated 6 times 
(I I%,10% 9% three times and 8%,), twice in cobalt, three times in 
linacl and one in linac2 respectively. The case to case QA review 
procedure showed that 6 patients loosing each one over 25 ses- 
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sions. After the individual review no overdose was stated. 
Conclusions: Despite that the MPRR or >7d gap due to toxicity indi- 
cators did not show any overdose, prospective patient related clini- 
cal QA procedures are very recommended to detec systematic errors 
that could escape from established QA process. 
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QUALITY ASSURANCE (QA) IN AUK RANDOMISED CONTROLLED 
TRIAL (RCT) OF RADIOTHERAPY IN PATIENTS WITH STAGE I-II NON- 
SMALL CELL LUNG CANCER (NSCLC) UNFIT FOR SURGERY 
N. Mohammed ~, S. Erridge2,T. McEleney3,A. Price 2 , 
I - BEATSON ONCOLOGY CENTRE, Department of Clinical Oncology, Glasgow, 
UK 
2 - WESTERN GENERAL HOSPITAL, Edinburgh Cancer Centre, Edinburgh, UK, 
3 - INSTrTUTENAME, ISD Cancer Clinical Trials Team, Edinburgh, UK, 
4 - WESTERN GENERAL HOSPITAL, Edinburgh Cancer Centre, UK, country 

Aims: 
To assess quality of radiotherapy planning and treatment delivery in 
a RCT in patients with medically inoperable stage I-II NSCLC. 
Background: GRiN is an ongoing NCRN-badged RCT investigating 
the addition of weekly low dose gemcitabine to radical radiotherapy 
in patients with medically inoperable stage I-II NSCLC.This abstract 
describes the QA procedures of that study, designed and set up be- 
fore the creation of a national QA service for radiotherapy trials in 
the. 
Methods: All material was reviewed by 3 radiation oncologists (the 
Chief Investigator and 2 members of the Trial Management Group) 
and the Trial Coordinator. Participating centres were asked to submit 
for central review of their first and every fifth subsequent participant 
a paper record of planning data including contouring, the record of 
treatment delivery (prescription sheet) and copies of treatment veri- 
fication, using either films or electronic portal imaging,.These were 
matched against pre-set criteria of minor and major protocol viola- 
tions, comprising GTV outlining, dose distribution, treatment time, 
spinal cord dose, lung V20, length of oesophagus irradiated and set- 
up error. 
Results: To date 111 participants have been randomised in the trial 
from 22 centres. The planning and treatment records of 34 partici- 
pants have been reviewed. 8 (24%) met all 7 criteria set, 8 (24%) had 
incomplete data sets (6 verification, S treatment time, 3 contouring), 
9 (26%) minor (7 dose distribution + 7-10%, 2 set-up errors 5-10 
mm) and 9 (26%) major violations (8 dose distribution > 10% and 
1 contouring > 5mm error). Among the 9 with major violations, 1 
also had a minor set-up error and a further 4 provided incomplete 
verification data. 
Conclusions: Conclusion Central review of planning and verification 
indicated that a minority of treatments met all the criteria set in the 
trial protocol. Set-up verification data was frequently unavailable. 
This data will be fed back to participating centres and QA repeated 
to assess whether this will improve future treatment quality. 
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QUALITY ASSURANCE AND QUALITY CONTROL IN RADIOTHE- 
RAPY: PRACTICAL ASPECTS OF THE SYSTEM IMPLEMENTATION AT 
THE DEPARTMENTAL LEVEL 
V. Cernea ~, D. Martin ~, D. Cernea 1, G. Kacso ~, A. Chis ~, D. Dordai~, V. 
Bogdan ~, R. Fizesan ~ 
1 - ONCOLOGY INSTITUTE "PROF. DR. ION CHIRICUTA", Laboratory of Radiothera- 
py, Cluj-Napoca, Romania 

Purpose/Objectif: Procedures, codes of practice and guidance are 
available on the technical aspects of radiotherapy treatments, main- 
tenance of which is achieved by quality control checks within a qual- 

ity assurance approach to radiotherapy. Our goal is to report the de- 
velopment, structure, and implementation of QA and QC system in a 
radiotherapy department of a comprehensive cancer center. 
Materials/Methods: This paper is discussing the underlying prin- 
ciples of quality management covering service provision as well as 
technical radiotherapy treatment delivery and by providing some 
guidance based on experience in the practical implementation of 
quality management through three stages of development: (a) QA 
programme including checks on essential parts of the technical 
treatment delivery chain, (b) formal documented certified QA sys- 
tem focusing on technical treatment delivery, (c) comprehensive 
quality management system covering all parts of radiotherapy treat- 
ment prescription and delivery. 
Results: In the first 2 years of the application of the QA, QC system we 
paid great attention on radiotherapy equipment. In the third year ra- 
diotherapy treatment plans were audited by a real-time peer-review 
process. A total of 2400 treatment plans were audited. Of these, 5% 
were not approved by the audit due to some errors in planning. The 
majority of the non approved plans (>80%) were modified before to 
initiating treatment; the audit provided important clinical feedback 
about individual patient care in these instances. 
Conclusions: The results after 3 years of experience in our depart- 
ment highlight the principle that with planning, some resources 
and commitment, a comprehensive quality of service management 
system is achievable in radiotherapy in a country with limited re- 
sources. 
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QUALITY CONTROL OF LINEAR ACCELERATORS: AN OBJECTIVE AP- 
PROACH TO STANDARDS OF PERFORMANCE 
A. Rangel m, N. Ploquin ;, I. Kay 1, C. DolP, R Dunscombe 1 
1 - TOM BAKER CANCER CENTRE, Department of Medical Physics, Calgary, 
Canada, 
2 -TOM BAKER CANCER CENTRE, Department of Oncology, Calgary, Canada 

Purpose/Objectif: To explore the application of an outcome surro- 
gate -the Equivalent Uniform Dose (EUD)- to the objective setting of 
standards for linear accelerator performance. 
Materials/Methods: Volumetric CT data sets for four prostate pa- 
tients were, following Ethics Review Board approval, available for 
this study. Each data set included contours of the prostate, bladder 
and rectum. A series of plans for each data set was generated us- 
ing a conformal 4 field geometry with MLC defined apertures. The 
first plan in each series used reference beams, fields and geometries. 
Subsequent plans in each series were generated by altering, one at a 
time, parameters of the modeled beams so as to simulate perform- 
ance deviations which might be encountered during routine linac 
quality control. These performance parameters were: output, flat- 
ness, field size, laser positions (3) and gantry and collimator angle. 
The ranges over which these performance parameters were var- 
ied were sufficient to encompass the tolerances and action levels 
specified in the Canadian Association of Provincial Cancer Agencies 
(CAPCA) standards documents (www.medphys.ca).The EUD's of the 
target and organs at risk were calculated as a function of deviation 
of these key parameters from their reference values while keeping 
the monitor units per beam constant. 
Results: The CAPCA standards are broadly consistent with those 
promulgated in other jurisdictions. At the action levels defined in 
the CAPCA standards, the EUD's of the three structures studied were 
equally sensitive to beam output and flatness; a 2% change in EUD 
for a 2% change in either output or flatness. The CTV was relatively 
insensitive to field size compared to the bladder and rectum (less 
than 1% compared to more than 3% for 2mm on the field edge). 
These latter two structures also exhibited sensitivity to laser (isocen- 
tre) accuracy but the sensitivity depended on direction. There was 
almost no sensitivity (<0.3%) of any EUD on the collimator or gantry 
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angle within CAPCA and commonly accepted tolerances. 
Conclusions: Within the context of conformal 4-field prostate plans, 
commonly accepted standards on linear accelerator performance 
are inconsistent when viewed from the perspective of their impact 
on the Equivalent Uniform Dose as an outcome surrogate. Confir- 
mation of our observations for other anatomical sites could lead to 
the establishment of a more consistent set of standards for linear 
accelerator quality control. 
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TLD AUDITS IN NON-REFERENCE CONDITIONS IN RADIOTHERAPY 
CENTRES IN POLAND 
J. Rostkowska ~, M. Kania~,W. Bulski 1, B. Gwiazdowska ~ 
I - MARIA SKLODOWSKA-CURIE MEMORIAL CANCER CENTRE AND INSTITUTE OF ONCOL- 
OGY, Medical Physics, Warsaw, Poland 

Purpose/Objectif: The Secondary Standard Dosimetry Laboratory 
(SSDL) of the Medical Physics Department of the Centre of Oncolo- 
gy in Warsaw has become a member of the IAEA/WHO international 
network of such laboratories in 1988 and is periodically audited by 
the IAEA. The SSDL has been carrying-out the external postal TLD 
audits in teletherapy centres since 1991. Regular yearly audit runs 
have been carried out in reference conditions. A significant numbers 
of deviations in non-reference situations, as used clinically on pa- 
tients, have been observed in international audit networks operat- 
ing world-wide.The aim of the study is to develop a general strategy 
for the TLD-based quality audit program for radiation dosimetry in 
non-reference conditions at the national level. Regular yearly audit 
runs have been extended to non-reference conditions since 2003. 
The results of subsequent runs are presented. 
Materials/Methods: TLD system consists of PCL3 TLD automatic 
reader (FIMEL) and Niewiadomski &Co. (LiF:Mg,Ti) powder. TLD runs 
for on axis measurements in non-reference condition were per- 
formed in Co-60 beams, in X-ray beams and in electron beams from 
linear accelerator.The TLD were irradiated at 10 cm and 5 cm depth 
for open fields (8x8, I 0xl O, 10x20 cm 2) and wedge field (I 0xl 0 cm 2) 
in Co-60 and X-ray beams. In electron beams the TLD were irradi- 
ated at depth of dmax for 6x6 cm 2 and I 0xl 0 cm 2 fields.Pilot studies 
were performed in order to test the methodology for the dosimetry 
measurements and the documentation for the practical operation 
of the audit system in a variety of non-reference conditions: off-axis 
(symmetric and asymmetric fields) and for fields formed by MLC. 
Results: The results of the audit in non-reference conditions for on 
axis measurements are in the majority within the 3.5% tolerance 
limit which is usually used for reference conditions.The results of the 
pilot study for off-axis (symmetric and asymmetric fields) measure- 
ments and measurements for fields formed by MLC show that it is 
possible to keep the dose determination within tolerance limits by 
the implementation of correct methodology and carefully carried- 
out measurements and calculations of doses. 
Conclusions: The results of pilot measurements and prepared docu- 
mentation permit to introduce the audit program in non-reference 
conditions, for on axis and off-axis measurements, at national level. 
Support: IAEA CRP 119181RO 
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WATER PHANTOM FOR FILM DOSIMETRY 
S. Pallotta ~, L. Marrazzo ~, M. Bucciolini ~ 
I - UNIVERSITY OF FLORENC~ Department of Clinical Physiopathology, Flor- 
ence, Italy 

Purpose/Objectif: Aim of this paper is to present a new phantom for 
arc therapy, IMRT and tomotherapy treatment plan dose verification. 
The phantom uses water as filling material together with a technical 

solution specifically designed to support radiographic or radiochro- 
mic films and ionimetric chambers in the desired position. 
The phantom is intended to be used for pre-treatment verification 
purposes: the plan prepared for the patient treatment is imported 
on the phantom CT study and the dose distribution in water is eval- 
uated. 
Materials/Methods: The phantom here presented is a Plexiglas con- 
tainer with shape and dimensions able to simulate an human torso 
which can be filled with water, opening the upper cover. In the inner 
side of the cover four carbon bars, equipped with millimetric scales 
are fixed. To compare the measured and the planned dose distribu- 
tion a reference system is defined on the film using four reference 
points. The dosimetric film, fasten on a thin plastic sheet using a 
film pack, is then positioned at the desired coronal plane inside the 
phantom using the carbon bars. With four further bars is also pos- 
sible to arrange the film along axial or sagittal planes. At one of the 
two phantom ends a movable system of two disks allows a Plexiglas 
finger to be positioned, parallel to the rotation axis of the accelerator 
gantry, in all the possible positions inside a 20 cm diameter cylinder. 
Therefore an ionization chamber can be inserted in the finger, thus 
allowing to measure the adsorbed dose in a point for film calibration 
purposes. The phantom is positioned on the accelerator bed using 
the positioning lasers and the irradiation is performed. 
Results: The comparison between the measured and the computed 
dose distributions is performed for the global plan in a realistic con- 
dition along axial coronal and sagittal planes. The reference system 
defined on the film allows to perform the comparison with a mil- 
limetric accuracy. 
Conclusions: The use of water makes it possible to realize extremely 
versatile phantoms completely compliant with the dosimetric ref- 
erence standard (1). If materials simulating lungs or other tissues 
are put inside the phantom, a comparison between measured and 
planned dose distribution in presence of inhomogeneities is also 
possible. The work described was performed in the framework of 
the European Integrated project MAESTRO granted by the European 
Commission (Methods and Advanced Equipment forSimulation and 
Treatment in Radio-Oncology, no. LSHC-CT-2004-S03564). Patent 
pending. 
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A CROSS-SECTIONAL STUDY OFTHE IMMOBILISATION OF PAEDIA- 
TRIC PATIENTS FOR EXTERNAL BEAM RADIOTHERAPY 
M. MacMahonl, S. Ni Chuinneagain~, M. Coffey 1 
1 - TCD SCHOOL OF RADIATION THERAPY, Trinity Centre for Health Sciences, St 
James Hospital, Dublin 8, Ireland 

Purpose/Objectif: To investigate the types and availability of immo- 
bilisation devices for paediatric patients in the radiotherapy depart- 
ment, and to compare practice with a view to establishing the most 
prevalent immobilisation techniques or any in- house practices not 
known in the wider community. To compare the use of General 
Anaesthesia and sedation on paediatric patients undergoing radio- 
therapy in different radiotherapy departments. 
Materials/Methods: In a cross-sectional study, the immobilisation 
of paediatric patients for radiotherapy in 14 different radiotherapy 
departments was reviewed by postal questionnaire. 
Results: A variety of immobilisation devices were used during pae- 
diatric radiotherapy procedures. The types of immobilisation devic- 
es used reflect the influence of clinical research into immobilisation 
for radiotherapy on clinical practice. The availability of immobilisa- 
tion and positioning devices on the market influences the types of 
immobilisation devices used on paediatric patients during radio- 
therapy procedures. The number of paediatric patients treated and 
departmental experience treating any particular types of paediatric 
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cancers did not appear to influence the availability and types of im- 
mobilisation devices used. 
Conclusions: Although there was consistency in the use of general 
anaesthesia and sedation for paediatric patients, different immobi- 
lisation techniqes were used for the same patient groups both be- 
tween and within the departments surveyed. 
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ACTIVE BREATHING CONTROL, A FEASIBILITY STUDY 
J.N. Klein% M.E. Mast% R Rietveld% H. Struikmans ~ 
I - MCHAAGLANDEN, radiotherapy, The Haque, Netherlands 

Purpose/Objectif: During the respiration manoeuvre the location of 
the target volume can vary 1-3.0 cm resulting in a suboptimal tar- 
get coverage. Also the probability of cardiac damage is increased 
with the radiation of a larger amount of heart volume (as might 
be the case in left sided irradiation of the female breast). Active 
Breathing Control (ABC) might be a solution to both problems. The 
patient breaths through a mouth-tube, which is connected to the 
ABC computer for registration of the respiration. ABC is achieved by 
breathholding during several seconds, either on inspiration or on 
expiration. During the breath hold the movement of the tumour is 
stopped. A better target coverage is achieved and less normal tissue 
will be radiated. 
Materials/Methods: In order to evaluate the benefits of ABC, we 
first started a literature search. We gained experience with the ABC- 
equipment by visiting the Centre Leon Berard Lyon, France. 
Finally we examined a number of left-sided breast cancer patients in 
our department, who would benefit from the post-operative radia- 
tion treatment with ABC rather than our standard treatment without 
ABC. 
Results: Breath holding shows a reduction in radiating critical struc- 
tures, which can clearly be seen on a CT scan. A clear difference can 
be observed between a breath holding scan and a free breathing 
scan (fig I ).The heart-breast distance increases with the breath hold. 
There will be more lung volume included in the radiation field with 
a breath hold, but the density of the lung will reduce. Several stud- 
ies point out that moderate Deep Inspiration Breath Hold (mDIBH) 
is the best way to treat breast cancer patients with ABC. mDIBH is 
defined by 75% of the maximum lung volume. ABC can easily be 
used in a radiotherapy department; the treatment time will increase, 
15-30 minutes. In our department we noted that in 56.3% of the left 
sided breast cancer patients, more than 1.5 cm of the heart volume 
was included in the tangential fields. So these patients might ben- 
efit from the post-operative radiotherapy with ABC. 
Conclusions: From the literature search we found that mDIBH using 
ABC is feasible in a radiotherapy department and that the dose in 
the critical structures can be decreased significantly. With increas- 
ing experience ABC treatments could be performed within a 15-30 
minute time slot. 
In our department we found that 56.3% of the patients with left- 
sided breast cancer might benefit from ABC. 

Fig 1 : CT scan of a left-sided breast cancer patient. 
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ANALYSIS OF NEEDLE DISPLACEMENT DURING HIGH DOSE RATE 
BRACHYTHERAPY FOR PROSTATE CANCER 
M. Uemael,T. Satoh% M. Kitano% H. Ishiyama% S. Kotani%T. Fujita% Y. 
Niibe%T. Ishii%T. Egawa ~, N. Shutou% S. Baba% K. Hayakawa 3 
1 - KITASATO UNIVERSITY HOSPITAL, Division of Radiation Oncology, Sagami- 
hara, Japan, 
2 - KiTASATO UNIVERSITY SCHOOL OF MEDICINE, Department of Urology, Sag- 
amihara, Japan, 
3 - KITASATO UNIVERSITY SCHOOL OF MEDICINE, Department of Radiology, Sa- 
gamihara, Japan 

Purpose/Objectif: To improve treatment results of High-Dose Rate 
(HDR) brachytherapy for prostate cancer, we evaluated the displace- 
ment of needles among the treatment fractions. 
Materials/Methods: Ninety-three patients were treated with HDR 
brachyterapy followed by external beam conformal radiotherapy 
(EBRT) for organ-confined prostate cancer at our hospital. The total 
dose given to the prostate was 37.5Gy in S fractions over approxi- 
mately 50 hours by HDR and 30Gy in 3 Gy daily fractions for 2 weeks 
by EBRT. All patients were studied by the pre-treatment verifica- 
tion radiographs everyday. Computed tomography (CT) was also 
taken for 39 patients everyday, and 54 patients had CT verification 
only prior first fraction. The metallic marker seeds were placed into 
the base and apex of the prostate for evaluating the deformity of 
the prostate. We determined the mean displacement distances of 
marker seeds placed in the prostate and of the implanted needles 
between HDR fractions. 
Results: Mean displacement distances in the caudal direction were 
documented up to 8.1 mm (1st-2 nd, 2 nd day) and 8.6 mm (1st-4 th, 3 rd 
day), for the implant needles. Mean displacement distances in the 
cranial direction were documented up to 7.1mm (1st-2 nd) and 7.8 
m m  (lSt-4th), respectively, for the marker seeds on the base side. 
Mean displacement distances in the caudal direction were docu- 
mented up to 1.0mm (lSt-2"d) and 1.0 mm (l'L4th), respectively, for 
the marker seeds on the apex side. All displacement of implant nee- 
dles occurred in the caudal direction. The displacement distances of 
seed pairs (inter-seed distance) were increased to 10.0mm (1't-2"% 
1~t-4t") from verification films. As a result, an average of 20 mm cau- 
dal displacement of needles occurred prior to HDR brachytherapy. 
The displacement for both marker seeds and needles in the great- 
est degree most frequently occurred between the first and second 
fractions due to hemorrhage and edema caused by the insertion of 
needles. 
Conclusions: Obtaining verification films with CT and making ad- 
justments in the treatment volume prior to each fraction is neces- 
sary to improve inaccuracies in treatment. It is appropriate to treat 
the first fraction approximately 20 hours after needle implantation. 
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CLINICAL IMPACT OF A NEW DEVICE - EXSIGHT T, MACULAR IRRA- 
DIATION SYSTEM 
S. Hynds% A.R. HounselP, M.W.D. Grattan 2, U. Daly% F. Gibbs% J.M.O. 
O'Sullivan 4 
1 - BELFAST CITY HOSPITAL, Department of Radiotherapy, Belfast, Ireland, 
2 - NORTHERN IRELAND REGIONAL MEDICAL PHYSICS AGENCY, BELFAST CITY HOSPITAL, 
Department of Radiation Physics, Belfast, Ireland, 
3 - DIACOR INC, Salt Lake City, Utah, USA, 
4 - BELFAST CITY HOSPITAL, Department of Ontology, Belfast, Ireland 

To determine the practical and safety issues within the clinical arena, 
a new device called the eXsight TM Macular Irradiation System (MIS) 
has been investigated at the Radiotherapy Dept. Northern Ireland 
Cancer Centre, Belfast. This system has been developed to treat wet 
macular degeneration using a combination of small focused fields, 
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targeted at the retina of the eye avoiding the lens. The device may 
have the potential to treat ocular tumours in the future. An investi- 
gation to evaluate how the MIS technique should be incorporated 
into our radiotherapy department working practice and procedures 
was undertaken. The Clinical trial Radiation Therapist's primary role 
in the implementation of this new technique was to ensure that 
patient safety and clinical treatment parameters could be achieved 
and replicated. Relevant documentation for the multi-professional 
team was produced. A patient pathway was developed with the 
assistance of a 'healthy volunteer' who had a thermoplastic mould 
prepared, fitted to the MIS tilt board on the Varian Linac and set up 
in the 6 field positions. This demonstrated the feasibility of patient's 
visualisation on the target in the MIS collimator mount, during treat- 
ment and field alignment using the pupil for reference anteriorly 
and the surface of the cornea laterally. Eye motion is recorded by 
the MIS and the technique is verified using Varian VARiS. The practi- 
cal implementation of the eXsight TM Macular Irradiation System was 
deemed to be successful within the radiotherapy department. The 
use of a volunteer to demonstrate the impact on each area in the 
patient pathway proved invaluable. A pilot study employing this de- 
vice in the treatment of wet macular degeneration is in progress. 
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COMPARISON OF TWO MATERIALS IN THE IMMOBILISATION OF 
PATIENTS WITH HEAD AND NECK CANCER 
K. Nisbet ~, M. Thomson ~, AG. Robertson ~ 
I - Gartnavel General Hospital, Tom Wheldon Building, Glasgow, United 
Kingdom 

Aim: to establish any difference in immobilisation/reproducibility 
between 2 types of immobilisation materials available in the Beatson 
Ontology Centre (BOC) and assess patient acceptance. 
Background: The purchase of a new commercial system for head 
and neck immobilisation in the Beatson Oncology Centre led to 
a review of current processes and a study on how thermoplastics 
compare to the conventional Vivac shells in terms of set-up repro- 
ducibility. Currently the BOC uses Vivak BDS's as standard with the 
Sinmed baseboard system. The use of thermoplastics in the immo- 
bilisation of Head and Neck patients is becoming increasingly popu- 
lar as time demands increase in radiotherapy service delivery. There 
are a number of obvious advantages, mould room only require one 
session for the construction and fitting of the shell compared to the 
time and labour intensive two sessions required when creating a 
Vivac shell. A number of studies have been carried out looking at 
reproducibility of thermoplastic systems showing that there is no 
significant difference in set-up accuracy (Lord et a12003). 
Methodology: Patients were selected for the study on a diagnosis 
ofT1 Larynx.Twenty patients were randomised into each arm of the 
study; 10 immobilised using thermoplastic shells and 10 using the 
conventional Vivak BDS. Five-fixation points were used. All patients 
had EPI's taken on the Lateral field during the first 5 treatments and 
then weekly thereafter, unless additional images were required due 
to random errors. A total of 140 images were reviewed using the Vi- 
sion 7.0 image software package. Displacements in the cranio-cau- 
dal (C-C) and antero-posterior (A-P) direction were recorded. One 
radiographer reviewed these images to reduce inter-observer error. 
An end of treatment questionnaire was issued designed to assess 
the patient's experience of the immobilisation material used. 
Results: The range of field accuracy deviations for the thermoplas- 
tic and Vivac system were very similar.The mean displacement was 
higher among those patients where thermoplastic material was 
used; however the median values were almost identical with only 
the posterior displacement in the Vivac group of patients being 
higher.The standard deviation in the C-C and A-P for the Vivac shells 
is lower (0.67, 0.8, 1.0, 1,2) than that of the thermoplastic material 
(0.88, 0.86, 1.1, 1.5) analysing a scatter plot of the results demon- 

strates this is possibly due to a greater incidence of random errors 
among patients immobilised with the thermoplastic material. Pa- 
tient satisfaction questionnaires generally demonstrated an equal 
tolerance of the two systems however the authors recognise that 
the patients were unable to make a comparison. 
Conclusions: In conclusion this study has demonstrated that both 
systems provide adequate immobilisation the results have been 
influenced by the incidence of random errors in the thermoplastic 
arm of the study. On analysis of the datasets it was shown that these 
random errors in both groups occurred during initial fractions and 
were adjusted accordingly, patients then continued treatment with- 
out any further displacements outwith the 3mm action level. It is 
recommended that with the agreement of the clinical teams ther- 
moplastic material be used as standard for head and neck patients. 
The continuous review of set-up errors should allow us to ensure we 
are using appropriate CTV-PTV margins for treatment. 
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DEVELOPING AN IMRT TECHNIQUE FOR RECTAL CARCINOMA 
TREATMENT 
B. Doodeman ~, M. Eenink~, C. Marijnen I, E. Damen ~, F. Pos I, C. Rasch ~, 
C. van Vliet - Vroegindeweij ~ 
I - THE NETHERLANDS CANCER INSTITUTE - ANTONI VAN LEEUWENHOEK HOSPITAL, 
Radiation Oncology, Amsterdam, The Netherlands 

Purpose/Objectif: Patients with rectal carcinoma are traditionally ir- 
radiated with a standard 3- or 4-field technique, resulting in a large 
volume of small bowel (SB) receiving a high dose. The main objec- 
tive of this study was to develop a class solution IMRT technique to 
reduce the volume of SB receiving more than 40 Gy in order to mini- 
mize acute and late side effects. 
Materials/Methods: The CTV consists of the primary tumor, the per- 
irectal fat, presacral nodes and nodes along the a. iliaca interna and 
is delineated by the treating physician on the CT scan. The CTV is ex- 
panded with 1 cm in all directions to create the PTV.The prescribed 
dose to the PTV is 50 Gy in 25 fractions. The constraint for the PTV 
is that at least 99% of the PTV has to receive more than 95% of the 
prescribe dose, with a maximum dose of 107%. The SB is considered 
the most important organ at risk. Because of the mobility of the SB 
the whole area where the SB may reside was considered as organ at 
risk (OAR-SB). From the OAR-SB the PTV plus 0.5 cm margin was sub- 
tracted. This area is used in the optimization process to reduce the 
dose in the whole bowel area. Maximum dose in OAR-SB minus the 
PTV is 40 Gy. For this area we defined an objective using a maximum 
generalized equivalent uniform dose (EUD) to act on the high dose 
and an objective with a max. EUD to act on the average dose. The 
dose delivered to the bladder and volumes outside the PTV were 
considered as further inputs to the optimization. Besides different 
objectives to the PTV and OAR's, the effect of IMRT parameters, such 
as the maximum number of segments and minimum segment area 
and the number of beams were investigated. 
The treatment planning was performed in Pinnacle version 7.4f, us- 
ing the inverse planning tool Direct Machine Parameter Optimiza- 
tion, 
Results: By using a 7-beam technique, a good conformal coverage 
of the PTV is reached. So far we looked at 6 patients to compare the 
3-field technique with the IMRT technique. We found that for the 
IMRT technique we could use a maximum of 40 segments and a min. 
segment area of at least 16 cm 2. A max. EU D of 30Gy was used to act 
on the high dose and a max. EUD of 19 Gy was used to act on the 
average dose. The area of the small bowel outside the PTV, with an 
average volume of 860 cc, that receives a dose of 40 Gy or higher 
is reduced from 25.4% (sd=6.9%) to 12.6%(sd=2.4%). For the blad- 
der we used a max. EUD of 2500 to act on the average dose. Com- 
pared to the 3-field technique, the dose in the bladder remained 
approximately the same in most cases, but was sometimes even a 
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little higher. This is because with a 3-field technique, a large part of 
the bladder is outside the lateral beams. 
Conclusions: By systematically changing the beam set-up, IMRT pa- 
rameters and objectives, a 7-beam IMRT class solution for rectum 
patients was found and is now clinically used. By using this tech- 
nique the volume of small bowel that receives a dose higher than 40 
Gy is significantly reduced. 
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DOSE MEASUREMENT IN THE URETHRA DURING HIGH DOSE RATE 
BRACHYMONOTHERAPY USING THERMOLUMENISCENCE DOSI- 
METERS. 
C. Holmberg~, M. LundelP, KM. K~ilkned 
I - KAROLINSKA UNIVERSITY HOSPITAL, Department of Oncology, Stockholm, 
Sweden, 
2 - KAROLINSKA UNIVERSITY H O S P I T A L ,  Department of Hospital Physics, Stock- 
holm, Sweden 

Purpose/Objectif: The urethra is one of the organs at risk during 
radiotherapy but is generally considered to be more resistant than 
rectal mucosa. However, during HDR brachymonotherapy the dose 
distribution is more critical since small displacements can generate 
large differences in close to critical organ compared to the one pre- 
dicted from the pre-treatment dose plan. 
Materials/Methods: The dose to the urethra was measured in 12 
patients with prostate cancer receiving HDR brachymonotherapy. 
The measured dose was compared to the predicted dose from the 
pre-treatment dose plan. The prescribed dose to the clinical target 
volume (CTV) was 1S Gy per fraction given twice with 2 weeks inter- 
val. The volume of the urethra was defined as the volume of an 18 
Gauge catheter ad demeur placed in the urethra both during the 
preplanning examination and the treatments. The maximum dose 
to this volume was 15.5 Gy. To measure the dose during the treat- 
ment, 10 thermolumeniscence dosimeters (TLD), rod shaped (1 x lx6 
mm), were used.They were put into a thin sterile catheter with X-ray 
markers in both ends. This catheter (ae 2.6 mm) was inserted into the 
urinary catheter and was in position during the whole treatment. 
Fluoroscopy was used to position the most cranial X-ray maker in 
the urinary bladder. The TLDs covered a length of 6 cm. 
Results: Out of 24 measurements 22 were successful. During two 
treatments the inner catheter with TLD came lose from the fixation. 
In total 134 TLDs were used for measuring the dose in the prostatic 
part of the urethra. In 79TLDs (59%, 79/134) the measured dose with 
TLDs was within + 5% of the dose according to the dose plan. In 
12 TLDs out of 134 (9%) the measured dose differed more than 2 
Gy compared to the dose plan. In one patient the measured dose 
with TLD was 20 Gy in the cranial part of urethra. The discrepancy 
was found to be due to a misinterpretation of the urethra position at 
ultrasound images in the pre plan situation. 
Conclusions: Measuring dose with TLD in the urethra is feasible and 
provides valuable clinical information. Dose measurements should 
be considered as a part of the quality assurance program at a de- 
partment of brachytherapy. 
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EVALUATION OF RADIATION THERAPISTS EDUCATION GROUP 
LUNCHTIME LECTURES 
D. Bracken~, E. O Shea ~ 
I - ST. LUKE S HOSPITAL, Department of Radiation Oncology, Dublin, Ire- 
land 

Background: Radiation Therapists (R.T.s) at St. Luke's Hospital estab- 
lished the "Radiation Therapists' Education Group" because there 
was a perceived need to promote CPD in our Dept. The aim is to 
promote and encourage Radiation Therapists' educational and pro- 
fessional development by providing the infrastructural support for 
monthly lunchtime lectures. The lectures are delivered by R.T.s for 
R.T.s. It was envisaged that lectures would provide an opportunity 
for R.T.s to learn about a relevant research initiative; to discuss pub- 
lished articles relevant to our work; that ideas would be generated, 
discussed and possible solutions proposed; and that this initiative 
would tap into and support the enthusiasm in our profession and 
daily work in St. Luke's. 
To date, the wide range of lectures delivered to R.T.s have included 
new technology developments, psychosocial care, health promo- 
tion initiatives, health care management, and reports on seminars/ 
courses. We feel that the lunchtime lecture is an ideal medium for 
learning and sharing information with our colleagues in a relaxed 
environment and provides encouragement for R.T.s who have not 
previously presented to an audience. The Group will shortly be in 
existence for one year, and it was decided to evaluate the lectures to 
provide evidence that we are delivering our intentions, to determine 
their benefit and if they can be improved to meet the needs of R.T.s. 
Aims: To determine whether the monthly lunchtime lectures being 
provided by the Radiation Therapists' Education Group are meeting 
the aims of the Group as set out when it was established. This evalu- 
ation process will establish a quality standard for the Group's activi- 
ties that can be further improved in the future. 
To evaluate staff satisfaction with the monthly lunchtime lectures. 
To determine if and how we can improve the monthly lunchtime 
lectures in the future 
Materials/Methods: A questionnaire designed by the Radiation 
Therapists' Education Group, currently being piloted, will be admin- 
istered to all Radiation Therapists in St. Luke's in June 2006. N=66. 
Some key areas being investigated include satisfaction with the con- 
tent/topics of the lectures; the standard of presentations; the timing 
and duration of the lectures; the environmental facilities; positive 
and negative aspects of the lectures; any recommended changes. 
Results: This study is on-going. Final results will be available for 
presentation at the ESTRO conference in October. To date, observa- 
tions suggests that Radiation Therapists welcome the opportunity to 
have the lunchtime lectures as a protected forum for them to learn 
about new developments, and to discuss updates on these develop- 
ments, and question specific aspects of their work & profession 
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FLAWLESS STARTING OF PATIENTS 
G. Muylle 1, A. Sprangers ~, I. Gorsele ~, R. Weytjens ~, M. Etienne 1, R 
Huget ~ 
1 - AZ. ST. AUGUSTINUS HOSPITAb Department of Radiotherapy, Wilrijk, 
Belgium 

Purpose/Objectif: To start new patients as smoothly as possible. 
The reasons for problems at the start are rather diverse. 
Materials/Methods: We started a registration of all mistakes. This 
is based on the FONA system (Fauld, accident, near accident). We 
add a score form to the patient radiation chart of every patient that 
is simulated. This form follows the entire path between simulation 
and start of the treatment on the radiation machines. The document 
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is separated into two parts. One part is filled in by the physicists. 
They score everything that happened before the planning. The sec- 
ond part is filled in by the nurses during the treatment. They score 
everything that can go wrong when starting up the treatment. The 
score form is taken out of the patient radiation chart after the start 
of the treatment. All documents are evaluated and a code is given 
to each problem or mistake. Every two months a general evaluation 
is performed. We then look how many patients started without any 
problems. Besides that, we also see which mistakes or problems oc- 
cur the most. The codes that receive the largest score are connected 
to actions or agreements that have to make sure that the problem is 
resolved in the future. The next scoring periods serve as an indicator 
to show if the agreements that were made do work. 
Conclusion: By doing so, we optimized the quality of our work. We 
used to have a lot of stress, frustrations, tensions and rework, but 
now it is better. To be able to start patients completely flawless is 
probably an utopia. Working with the thought of achieving this is a 
strong thought for us. 
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GASTRIC CANCER: IMRTVERSUS CONVENTIONAL RADIOTHERAPY 

G.Yuksel~,S. AIi~,E. Jansen~,M.Verheij~,C.Vliet van~,A. Tijhuis ~ 
I - NETHERLANDS CANCER INSTITUTE, Department of Radiotherapy, Amster- 
dam, The Netherlands 

Purpose/Objectif: IMRT (Intensity Modulated Radio Therapy) is a 
promising new technique in postoperative chemoradiation of gas- 
tric cancer. IMRT has the ability to conform the dose to concavities 
and to better avoid critical organs, particularly for the treatment of 
large volumes.We have started a clinical routine for treatment of 
gastric cancer with IMRT.The purpose is to compare IMRT and con- 
ventional (AP-PA) radiotherapy with respect to doses in organs at 
risk (OAR). 
Materials/Methods: For one patient irradiated with IMRT (45 Gy/25 
fractions) on an (Elekta SL 18) accelerator, both a conventional plan 
(two field conformal technique) and an IMRT plan were constructed 
(Pinnacle®). Dose volume histograms (DVH) for the right and left kid- 
ney and the liver were compared to evaluate the benefit of IMRT. 
Our patient received 45 Gy, in 25 fractions 5 days a week over a 
period of 5 weeks, which was combined with daily chemotherapy 
(cisplatinum 5 mg/m 2 i.v. and capecitabine 800 mg/m 2 bid orally). 
Patient tolerated treatment well and increased in weight during ra- 
diotherapy. 
Results: The DVH below show that the doses to the OAR decrease 
partially with IMRT. The volume irradiated to _> 20 Gy (V20): V20 of 
the left kidney with IMRT is 97% and 99% for the conformal tech- 
nique. The V20 of the right kidney with IMRT is 5.7% and for the con- 
formal technique 22% V20 of the left kidney decreases with 2%, and 
the right kidney with 16.3% by using IMRT.With IMRTthe mean liver 
dose is 25.6 Gy, and for the conformal technique 19.9 Gy.The mean 
liver dose increases with 29% when using IMRT, which is clinically 
non significant. 
Conclusions: In postoperative chemoradiation of gastric cancer, 
IMRT is able to reduce doses to critical organs, which ultimately can 
result in better tolerance of this treatment and a decrease in long- 
term toxicity. 
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HIGH DOSE RATE BRACHYTHERAPY FORTHETREATMENT OF SKIN 
CANCERS 
J. MusmacheH,M. Ghaly ~, R. Byrnes ], K. SatchwilP 
I - NORTH SHORE LIJ - HUNTINGTON HOSPITAL, Department of Radiation On- 
cology, Huntington, USA, 
2 - ASTARITA ASSOCIATES, Smithtown, New York, USA 

Purpose/Objectif" To assess the use of HDR surface applicators as an 
alternative radiotherapy modality to external radiation for the treat- 
ment of skin lesions. 
Materials/Methods: A total of 17 patients were treated to 18 sites, 
which included lesions of the face, scalp, trunk and extremities. 
Thermoplastic casts were fitted with Leipzig Surface Applicators and 
custom molded to the patient for non-melanomatous carcinomas < 
2cm in diameter. A custom surface mold applicator (Freiburg Flap) 
was used for lesions up to 4cm. PTV included the tumor plus a 5ram 
margin. Photographs of the treatment volume were taken for moni- 
toring of reactions. Prescribed dose was 5Gy/fraction, twice per 
week for four weeks to a 5mm depth. TLD's were placed at the cent- 
er of the treated volume under the applicator and at critical struc- 
tures (i.e. lateral canthus) twice during the course of treatment. 
Results: Patients' setup and reproducibility were accurate and treat- 
ment time was short. With the HDR surface applicators, dose dis- 
tribution was uniform at the skin surface and at 5mm depth in the 
whole area of the applicator. Differences between the areas of maxi- 
mum and minimum dose at this depth did not reach values higher 
than 5% of the prescribed dose. At the edges of the applicators, the 
dose gradient was sharp, with the detected dose at Smm from the 
applicator negligible. An exudative radiation reaction was noted in 
some patients, which reversed with appropriate therapy. 
Conclusions: HDR Brachytherapy offers a highly effective treatment 
of skin carcinomas. Surface applicators, used with HDR brachyther- 
apy equipment, enable a uniform dose distribution and sharp dose 
gradient at the edge of the treatment field. Surface applicators are 
easy and safe to use and offer reproducibility for subsequent treat- 
ment fractions. These applicators have the ability to become the 
standard treatment for skin carcinomas in the near future. 
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INVERSE PLANNING IN PROSTATE CANCER 
V. Wu ], D. Kwong2,J. Sham 2 
1 - HONG KONG POLYTECHNIC UNIVERSITY, Health Technology and Informatics, 
Hong Kong, Hong Kong SAR, 
2 - UNIVERSITY OF HONG KONG, Clinical Oncology, Hong Kong, Hong Kong 
SAR 

Purpose/Objectif" To evaluate the use of inverse planning in 3-di- 
mensional conformal radiotherapy (3DCRT) of prostate cancer pa- 
tients and analyse the dosimetric results by comparing with the for- 
ward planning 3DCRT and inverse planning of intensity modulated 
radiotherapy (IMRT). 
Materials/Methods: For each of the ten prostate cancer paitnes, for- 
ward 3DCRT, inverse 3DCRT and inverse IMRT plans were produced 
using the XiO treatment planning system. The dosimetric results, 
tumour control probability and normal tissue complication prob- 
ability, and the optimisation time of earch treatment plan were re- 
corded for comparison. 
Results: The inverse 3DCRT plans showed comparable TCP with the 
forward 3DCRT plans (p = 0.133) but were inferior to that of the IMRT 
plans (p <0.001). Relative to the forward plans, the inverse 3DCRT 
plans deliverd lower doses to the bladder and rectum. When com- 
pared to the IMRT plans, no significant difference was observed in 
the bladder dose (p = 0.355) whereas the mean rectal dose was sig- 
nificantly lower in the IMRT plans (p = 0.006). The average optimisa- 



- $473 - 

Posters 

tion time for inverse 3DCRT was the shortest. However its difference 
with the IMRT plans was insignificant (p = 0.150). 
Conclusions: Inverse planning for 3DCRT is a reasonable alternative 
to the forward planning for prostate cancer with reduction of the 
optimisation time. However, IMRT has better potentials for further 
reduction of rectal dose and target dose escalation. 
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KNOWLEDGE, USE AND ATTITUDES OF COMPLEMENTARY AND 
ALTERNATIVE MEDICINE (CAM) AMONG IRISH ONCOLOGY HEALTH 
CARE PROFESSIONALS 
U. Kennedy%A. Craig% M. Coffey 1 
1 -TRINITY COLLEGE DUBLIN, Department of Radiation Therapy, Dublin, Ire- 
land 

Purpose/Objectif: As no studies have been carried out in to inves- 
tigate the knowledge, use and attitudes of CAM among oncology 
health care professionals, the primary aim of this project is to investi- 
gate the knowledge, use and attitude of CAM among Irish oncology 
health care professionals. 
Materials/Methods: An anonymous questionnaire was designed to 
contain questions addressing these three variables. Questionnaires 
were distributed within the radiotherapy departments of six Irish 
hospitals. In order to fill out the questionnaire participants must 
have been involved in the cancer patient's care, management and/ 
or delivery of their treatment. 
Results: Overall, participants seemed to have a poor knowledge of 
CAM. 90% of participants who had used some form of CAM therapy 
to treat their own illness, found the therapy they had used beneficial, 
suggesting that they would have a positive attitude towards cancer 
patients using CAM therapies. On the whole, participant's attitudes 
towards CAM were positive, with the exception of the oncologists, 
who in the majority showed negative attitudes towards patients 
using complementary therapies. Negative attitudes towards the 
patient's use of alternative therapies were reported among the ma- 
jority of participants, with 43% of participants believing that there 
were no benefits to patients using alternative therapies. 
Conclusions: The results from my questionnaire correlate with oth- 
er studies in the same area. As CAM usage among cancer patients 
is continually increasing, this lack of knowledge among oncology 
health care professionals and negative attitude among oncologists 
towards CAM needs to be addressed. 

1162 poster 

ON BOARD IMAGING - NEW DEMANDS FOR NURSES WORKING AS 
RADIATION THERAPISTS, TO SECURE THE BEST QUALITY FOR THE 
PATIENT. 
T. Slot% A. Schouboe ~ 
I - AARHUS UNIVERSITY HOSPITAL, Department of Oncology, Aarhus, Den- 
mark 

In April 2005, two new accelerators with On Board Imaging (OBI) 
were installed.At the same time a new treatment technique for 
treating prostate cancer was implemented. This technique is based 
on Image Guided Radiotherapy: Gold seeds, already implanted in 
the prostate gland, are used as markers and, using the OBI technolo- 
gy, the patient is screened, and the image obtained is then matched 
with a CT-reference image. The accelerator couch - with patient - is 
then moved to the correct position determined by the image match. 
Consequently the treatment is very precise and true to the treatment 
plan, reducing both ITV and PTV and - subsequently-the normal tis- 
sue damage. In nurses have always been involved in both the nurs- 
ing care and the radiotherapy treatment of cancer patients. With the 
introduction of Image Guided Radiotherapy, a new area has been 
added to the nurses field of work.The image analysis and resulting 

treatment is a new responsibility and has required additional train- 
ing.The reduced nurse-patient contact during treatment, due to 
automation, has increased the need for thorough information prior 
to the treatment.Conclusion:On Board Imaging makes it possible to 
deliver a more precise daily radiotherapy treatment, and thereby 
minimize normal tissue damage (secondary effect/side effects).Re- 
duced nurse-patient contact during treatment demands better in- 
formation prior to treatment to ensure patient understanding and 
sense of security.The introduction of a new treatment technique has 
required further training, and resulted in increased responsibility for 
the nursing staff. 

1163 poster 

OPTIMIZED SEGMENT-APERTURE MONO-ARCTHERAPY (OSAMAT) 
AND ITS APPLICATION IN CONFORMAL RADIATION OF OLIGOME- 
TASTATIC PROSTATE CANCER: A PHASE I STUDY. 
B. Speleers%W. De Neve%W. De Gersem ~, M. Kelles% G.Villeirs3,V. Fon- 
teyne% K. Vandecasteele% L. Delrue 3, G. De Meerleer 1 
1 - GENT UNIVERSITY HOSPITAL, Radiotherapy, Gent, Belgium, 
2 - GENT UNIVERSITY HOSPITAL, Nuclear Medecine, Gent, Belgium, 
3 -GENT UNIVERSITY HOSPITAL, Radiology, Gent, Belgium 

Purpose/Objectif: For patients who develop Mla-b disease after 
primary treatment for prostate cancer, androgen deprivation (AD) 
is the standard of care nowadays, but has an important impact on 
quality of life. Singh demonstrated that the number of metastatic 
sites is a significant prognostic factor for survival (cut-off: 5) and 
hypothesized that aggressive treatment (e.g. radiosurgery) of oli- 
gometastatic prostate cancer might improve survival (1). 
OSAMAT uses a single radiation arc collimated with multiple leafs 
and creates highly focused dose distributions to the metastatic 
site(s). 
We want to evaluate acute gastro-intestinal (GI) and genito-urinary 
(GU) toxicity of OSAMAT as treatment for oligometastatic prostate 
cancer and test the hypothesis generated by Singh et al (1). 
Materials/Methods: Eight patients who developed <S metastases 
after primary treatment for prostate are the subject of this study. Pri- 
mary treatment (PT) consisted of radical prostatectomy + postoper- 
ative radiotherapy in 7 patients, and radiotherapy alone in I patient. 
Six patients received concomitant AD at the time of PT. 
All patients developed PSA relapse after PT. Using bone scan, MRI 
and 18 FDG-PET -CT imaging, the metastatic sites were revealed.Ta- 
ble 1 depicts the characteristics of patients (n=8) and the metastatic 
site(s) (n=12). Using OSAMAT, a median dose of 45 Gy (9 x 5 Gy, 3 
times/week; n=7) or 50 Gy (10 x 5 Gy, 3 times/week; n=l) was pre- 
scribed to the metastatic spot(s) (=GTV). In 6 patients, a concomitant 
AD was initiated for a period of 6 months. Two patients refused. 
The RTOG toxicity score supplemented with an in-house toxicity 
score was used to score acute GI and GU toxicity (2). 
Results: All treatments were delivered successfully without interrup- 
tion. Median dose to the GTV was 45 Gy, 46 Gy and 51 Gy in 6, 5 and 
1 case respectively. Minimal dose was >95% of the prescription dose 
in all cases. Two patients developed a transient grade 2 GI toxicity 
during OSAMAT. In 1 of these patients, also grade 2 nocturia was 
present. Six patients remained asymptomatic during OSAMAT. With 
a median follow-up of 6 months, all OSAMAT-induced acute toxicity 
disappeared. In all but 1 patient, PSA dropped after OSAMAT. Both 
patients who refused AD had a normalization of their PSA. 
Conclusions: OSAMAT is feasible for treating oligometastasis of 
prostate cancer. There were no technical problems and acute toxic- 
ity was low. 
References 
1. Singh D et al. Is there a favourable subset of patients with prostate 
cancer who develop oligometastases? Int J Radiat Oncol Biol Phys 
2004; 58: 3-10. 
2. De Meerleer Get al. Intensity Modulated Radiotherapy as primary 
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treatment for prostate cancer: acute toxicity in 114 patients. Int J Ra- 
diat Oncol Biol Phys 2004; 60: 777-787. 
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POTENTIAL BENEFIT OF IMRT VERSUS CONFORMAL RADIATION 
FOR UNRESECTABLE HEPATIC MALIGNANCIES 
C. Eccles% J-P. Bissonnette1,T. Craig/, M. TaremP, L. Dawson ~ 
I - PRINCESS MARGARET HOSPTIAL, UNIVERSITY OF TORONTO, Radiation Medicine 
Program, Toronto, Canada 

Purpose: 1) To compare intensity modulated radiotherapy (IMRT) 
and conformal radiotherapy (CRT) normal tissue sparing for the 
same PTV coverage in patients treated on a hypofractionated iso- 
toxicity study. 2) To explore the potential for dose escalation using 
IMRT. 
Methods: CRT plans of 21 patients with unresectable liver cancer 
treated with a median of 6 beam angles (3-10), 1 segment/beam (1- 
4) and minimal path-lengths through normal liver and other nor- 
mal tissues were investigated. The dose delivered using CRT was 
individualised, based on effective liver volume irradiated to main- 
tain a 5% or less risk of radiation induced liver disease (RILD), with 
a maximal permitted dose of S4Gy in 6 fractions. Doses to O.5cc of 
bowel and stomach could not exceed 30Gy. Maximal dose to spinal 
cord was 25Gy. Up to 140% was permitted in the PTV. Plans were 
divided into 2 groups: 1) PTV overlapping (n=6) or directly adjacent 
to (n=3) serial functioning normal tissues and 2) liver as dose lim- 
iting normal tissue (n=12). IMRT plans were generated in Pinnacle 
treatment planning system using direct machine parameter optimi- 
zation with the CRT plan beam angles. EUD based optimization was 
used to maximize PTV dose and/or improve normal tissue sparing. 
Dose escalation was investigated in IMRT plans with the same or 
higher minimum dose to 0.Scc of the non-overlapping PTV without 
exceeding normal tissue tolerances. 
Results: The median CRT dose was 40.8Gy in 6 fractions (range: 25.2 
- 54). 12/21 (57%) IMRT plans had improved PTV coverage compared 
to CRT plans and met normal tissue constraints (5/9 overlap, 6/12 
non-overlap). Of these 12, 4 plans with a prescription dose of 54 Gy 
(maximal) had an improved PTV EUD by an average of 1.3Gy with 
IMRT. For the other 8 CRT plans, IMRT permitted dose escalation in 
6 (3 overlap, 3 non-overlap) by an average of 3.3 (0.6 - 6.6), for a 5% 
RILD risk. 
Conclusions: UD based IMRT can facilitate normal tissue sparing 
and dose escalation in patients with liver cancer. The robustness of 
these IMRT to geometric uncertainties needs to be investigated. 
Research is funded in part by an Elekta clinical research grant. 

Mean (range) change with IMRT (Gy) 

Min PTV dose PTV ET,2D (a=-20) M ~  duodenal dose 

Overlap +29 (-10, +94) 
Non overlap 
All 

+10 (-114,+79) -03 (-72,+91)  
0 ( 7 2  +76) -02(  101 +114) - 0 3 (  I3 g,+96) 
+04 (-114, +79) +1 1 (-101, +114) 03 (-138, +96) 
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PRACTICAL IMPLEMANTATION OF VIRTUAL CT SIMULATION AND 
ADVANTAGE SIM SOFTWARE BY RADIATION THERAPISTS 
B. McCafferty% R. McCIoyl, E. 0 Shea ~ 
I - ST. LUKE S INSTITUTEr Department of Radiation Oncology, Dublin, Ire- 
land 

Purpose/Objectif: Virtual simulation of radiotherapy treatment 
planning, replaces the real simulator, and uses 3D CT patient data, 
including the external skin marks instead of a real patient body. A 
Virtual simulation system simulates all the motions of the physical 
simulator and displays the digital reconstructed radiograph (DRR). 
Virtual simulation permits interactive work with high quality image 
manipulation and advanced contouring tools to define treatment 
beams and blocks, to control the simulator, to find the appropriate 
gantry position and to investigate the tumour and organs at risk. 
Another significant benefit of virtual simulation is that all of the 
planning procedures are performed without the presence of the 
patient. Virtual simulation provides more functions than a conven- 
tional simulator in order to produce an effective and efficient treat- 
ment plan. 
AGE Lightspeed CT Scanner with Advantage Sim 6.0 Software was 
recently installed in St. Luke's Hospital. The following research will 
ensure the safe and efficient transition from conventional to virtual 
simulation in our dept. 
Aims: 
- Ensure a smooth transition from conventional simulation to Virtual 
CT Simulation by establishing protocols for the implementation of 
Virtual CT Simulation and the use of Advantage Sim Software for 
radiotherapy treatment at St. Luke's Hospital. These protocols will 
then be used as training tools for radiation therapists. 
- Determine patient information needs related to Virtual CT Simula- 
tion and implement necessary changes to meet these needs. 
Materials/Methods: Protocols for Virtual CT Simulation will be cre- 
ated beginning with Breast and Prostate techniques and ultimately 
all treatment sites. These protocols will include detailed instruc- 
tions for acquiring the planning CT scan, including the topogram, 
single check slice to determine patient movement prior to scan and 
image selection to include anatomical coverage required for treat- 
ment planning. Optimal immobilisation techniques, skin marking 
methods, additional treatment set-up parameters e.g. table-top 
height, will also be examined with regards to reproduction of the 
patient position from CT sim to daily treatment. Initially, radiation 
therapists will be supervised by a radiation oncologist in the use of 
Advantage Sim 6.0 Software. All alterations made to the simulation, 
by the oncologist, will be recorded and used to create a protocol 
which will be used directly for on-going R.T. staff training. Specific 
patient information leaflets will be prepared regarding the Virtual 
CT Simulation pathway. 
Conclusions: This research is on-going. Detailed results will be 
available for poster presentation at the ESTRO Conference in Octo- 
ber 2006. 
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QUALITY ASSURANCE OF INDIVIDUAL SEGMENTS OF STEP-AND- 
SHOOT IMRT 
L.R. van Bolderen% R. Louwe% M. Lans% M.E.R Philippens ~ 
1 - UMC SINT RADBOUD NIJMEGEN, Radiation Ontology, Nijmegen, Neth- 
erlands 

Purpose/Objectif: Absolute point dose measurements as part of 
the quality assurance of step-and-shoot intensity modulated ra- 
diation therapy (IMRT) often reveales unexpected deviations. This 
study investigates the feasibility of IMRT-QA of individual segments 
to explain these deviations, and the efficacy of different evaluation 
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methods. 
Materials/Methods: The dose in a small volume around the point of 
interest (POI) was calculated for the individual segments of an IMRT 
plan for which a software script was added to our treatment plan- 
ning system (Pinnacle 3 7.6c, Philips). Furthermore, two input param- 
eters for analysis of the measurements, i.e. the dose per monitor unit 
(D/MU) and the maximum dose gradient (dD/dr), were calculated for 
each segment. A software application was developed for automated 
data acquistion and analysis. The analysis was carried out either dis- 
regarding measurement data with a low confidence level (dD/dr or 
D/MU outside a critical range), or using g-evaluation. 
Results: IMRT-QA was performed for 10 prostate and S head and 
neck patients. We found significantly higher deviations for segments 
at which the detector turned out to be located within the penum- 
bra, which was consistent with 0.1S < D/MU < 0.55 cGy/MU, or dD/dr 
> 0.25 cGy/mm. When these data were filtered out, the total dose 
deviation ranged from -2% to 3% (not filtered: -5% to 5%). However, 
only 78% of the fraction dose was verified on average due to filter- 
ing. When g-evaluation was used, 93% of the fraction dose was with- 
in acceptance criteria (2.5% D egm; 2.Smm) on average. Datapoints 
outside these acceptance criteria were predominantly related to 
measurements behind jaws or leafs (D/MU < 0.15). 
Conclusions: IMRT-QA of individual segments revealed that pe- 
numbral ionometric uncertainty is the main cause of deviations in 
overall IMRT-QA.This method is feasible in daily clinical routine and 
provides more insight in deviations between measurements and 
calculations. 

1167 poster 

RESPIRATORY MOTION IN RADIOTHERAPY FOR LUNG PATIENTS 
PRIOR TO THE IMPLIMENTATION OF GATING TECHNOLOGY 
S. Sirois~, E. Poll2, S. Faria 1 
1 - MCGILL UNIVERSITY HEALTH CENTR~ Radiation Oncology, Montreal, Can- 
ada, 
2 ~ McGILL UNIVERSlW HEALTH CENTRE, Medical Physics, Montreal, Canada 

Purpose/Objectif: To (a) establish a methodology for patient set-up 
verification during radiotherapy treatment based on the registration 
of electronic portal images and (b) investigate the clinical appropri- 
ateness of commercially available gating systems for minimizing 
respiratory-induced anatomic motion in patients with lung cancer. 
Materials/Methods: In our department all linear accelerators (Var- 
ian) are equipped with EPIDs (electronic portal imaging devices) 
capable of acquiring cine-vision images during treatment. Our 
study involved the "real-time" acquisition of cine-vision images for 
a cohort of lung patients receiving curative radiotherapy during the 
delivery of treatment to determine the maximum extent of tumor 
displacement in both the superior-inferior and lateral aspects. GTV 
was defined as tumor as identified at CT simulator and PTV included 
the GTV plus 10 to 15 mm margins. An analysis of tumor motion 
within the treatment field was performed to assess the need for a 
complex respiratory-gating system. 
Results: 21 patients treated using AP/PA 18 MV parallel-opposed 
photon beam radiotherapy were analyzed using the EPID cine-vi- 
sion option for tumor motion during treatment. Every 2 seconds the 
EPID recorded a portal image. 168 portal images were analyzed. Su- 
perior-inferior movement ranged from 3 to 20 mm with a standard 
deviation of 4.7 ram, and lateral movement ranged from 3 to 6 mm 
with a standard deviation of 2.5 ram. Under these treatment con- 
ditions tumor coverage was found to be acceptable in all patients 
excepts for one. 
Conclusions: During this investigation a practical methodology of 
using the cine-vision option to access organ motion was developed. 
In general, lung tumors do not exhibit much motion, but the use 
of a gating system to account for respiratory-induced motion dur- 
ing treatment may allow for the use of reduced margins for the CTV. 

However, a careful choice of patients may be required for this par- 
ticular technique. The introduction of gating equipment into our 
clinic will give us the opportunity to further investigate the use of 
this technology. 

1168 poster 

RISK ESTIMATION FOR THE INDUCTION OF SECONDARY CANCER 
IN THE CONTRALATERAL BREAST FOLLOWING 4-FIELD RADIOTHE- 
RAPYTREATMENT OF PRIMARY BREAST 
S. Johansen 1, D.R. Olsen 2, T. Danielsen ~ 
1 - NORWEGIAN RADIUM HOSPITALET, Institute for Cancer research, Oslo, Nor- 
way 
2 - NORWEGIAN RADIUM HOSPITAL, Institute for Cancer research, Oslo, Nor- 
way 
3 - NORWEGIAN RADIUM HOSPITAL, Department of Medical physics, Oslo, 
Norway 

Purpose/Objectif: To predict the risk for secondary breast cancer in 
CB (contralateral breast) following radiotherapy of the breast and re- 
gional lymph nodes by a 4-field technique, approaching a nonlinear 
and linear risk estimating models. In addition, it was of interest to 
investigate the influence of dose inhomogeneity in predicting the 
risk for secondary cancer induction. 
Materials/Methods: Data from dose volume histograms and mean 
dose in CB calculated by the treatment planning system for 8 pa- 
tients using a collapsed cone algorithm are used to predict the risk 
for cancer induction in CB by employing a competition nonlinear 
and linear model. 
Results: The results from the linear approach together with the 
mean CB dose indicate a risk prediction which is 3-9 times higher 
than the prediction of the risk with nonlinear approach using the 
dose volume histograms. It is also found that risk increases with 
increasing ol (from 0.001-0.1 Gy-1) independent on other chosen 
parameter values. 
Conclusions: Choice of risk estimation model has a considerable ef- 
fect on the predicted risk and should be considered carefully. 

1169 poster 

SKIN DOSE: COMPARISON OF INTENSITY MODULATED RADIOTHE- 
RAPY AND THREE FIELD CONFORMAL TECHNIQUES FOR HEAD 
AND NECK CANCER 
E. Noh I 
I - ROYAL NORTH SHORE HOSPITAL, Radiation Oncology, Sydney, Australia 
Purpose/Objectif: Intensity modulated radiation therapy (IMRT) 
and three field conformal radiation therapy (3 Fields conformal 
RT) are the optimal radiation therapy techniques used to deliver 
maximum dose to the target volume and minimum dose to the sur- 
rounding normal tissue. With IMRT treatment, each radiation field 
is divided into small segments with different intensities of radiation 
to account for irregular shape tumours and surrounding tissues. It 
has been shown that intensity modulated radiation beams can pro- 
duce an optimal distribution where the target volume is an irregular 
shape. Recent literature has raised the issue about the skin dose of 
IMRT treatment which is reported to be higher than that of confor- 
mal therapy. 
Materials/Methods: A Varian 600CD linear accelerator with 80-leaf 
multi leaf collimation (MLC) was used to provide the 6MV photon 
beam for the measurements. This study shows the skin dose meas- 
urement for both IMRT and 3 Field conformal treatment techniques 
for one identical patient ('Rando' phantom) using the method of 
thermo-luminescent dosimeters (TLD) measurements. 
TLD packets were used to measure the dose at skin regions at entry 
points of each IMRT treatment field (7 fields) and 2 TLD packets on 
each of 3 Field conformal treatment fields (total of 6 TLD packets). 
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Results: The TLD results of both IMRT and 3 Field conformal plan 
show that the bolus effect of the stabilisation shell is effecting the 
skin dose and thus raising skin toxicity.The average dose difference 
of the IMRT plan with and without shell is 21.83%.The average dose 
difference of 3 Field conformal plan with shell when all fields were 
exposed is 27.16% and that of individual field difference is 39.7%. 
Conclusions: several factors are responsible for the high dose at the 
skin region in the IMRT treatment. The factors that influence skin 
dose in an IMRT plan are summarised as follows: 
-The bolus effect of shell 
-The multiple tangential beams of IMRT plan 
- Physical and mechanical properties of MLC cause specific delivery 
issues such as leakage radiation and rounded leaf tip effect. 

1170 poster 

THE AIO SOLUTION STABILIZATION SYSTEM-BREAST PRONE AND 
SUPINE POSITION 
L. Misztal% K. Trela% I. Bereza%W. Leszczynski ~ 
I - CENTRE OF ONCOLOGY-MSC MEMORIAL ISTITUTE, BRANCH GLIWlC~ Radiotera- 
phy and Brachyteraphy Planing Department, Gliwice, Poland, 
2 - CENTRE OF ONCOLOGY-MSC MEMORIAL ISTITUTE, BRANCH GUWlCE, Radiotera- 
phy Department, Gliwice, Poland 

Purpose/Objectif: In Radioteraphy and Brachyteraphy Planing De- 
partment in Gliwice the AIO Solution stabilization system by Orfit 
Company is used. This new stabilization system provides breast can- 
cer irradiation in two different ways: standart-supine and new-prone 
position. The new approach of prone position may be useful in pa- 
tients with specific big breast.The aim of this work is an assesment of 
dose in critical organs in patients immobilized by new stabilization 
system in comparison with the standard one. 
Materials/Methods:In years 2005-5006 fifteen patients immobilized 
with the AIO Solution system in prone position had been irradiated. 
The treatment plans were done in Eclipse-Varian Treatment Planing 
System.In every patienst the smallest "X" size was 10cm.The dose in 
critical organs: lung and heart was estimated by mean of dose-vol- 
ume histograms. The dose distribution was compared with this for 
patients in supine position. 
Results: The use of new stabilization position coused dose reduc- 
tion in both critical organs.The difference was from few to a dozen 
per cent. 
Conclusions: The prone position helps to lay patients in more com- 
fortable position. Moreover the position gives good effects in dose 
distribution 

1171 poster 

THE CLINICAL IMPLICATIONS OF THE IMPLEMENTATION OF IMRT 
FOR THE TREATMENT OF PROSTATE CANCER FROM THE PERSPEC- 
TIVE OF THE RADIATION THERAPIST. 
K. McMahon%G. Menezes% M. Broderick ~ 
1 -TRINITY COLLEGE DUSUN, Radiation Therapy, Dublin, Ireland 

Purpose/Objectif: Intensity Modulated Radiation Therapy (IMRT) 
represents one of the most significant advances in radiation therapy 
in recent times. IMRT is based on the use of non-uniform radiation 
beam intensities which conform to the tumour volume and greatly 
reduce the dose to surrounding critical structures. This leads to a 
greater reduction in acute and chronic radiation toxicities. Due to 
the limited amount of published data on the implementation of 
IMRT for prostate cancer treatment it is important to review what 
has been done in other departments to see how the different issues 
have been managed clinically. This research was undertaken to de- 
termine the issues that affect radiation therapists when implement- 
ing IMRT. 

Materials/Methods: This study involves six hospitals where IMRT is 
in use for the treatment of prostate cancer. Semi-structured inter- 
views and questionnaires were used as the research tools in an at- 
tempt to gain insight into what IMRT for prostate cancer treatment 
entails. 
Results: There doesn't appear to be any true consensus on the 
implementation of IMRT for prostate cancer treatment. From a Ra- 
diation Therapist's point of view, the main areas of concern when 
implementing this technique are training, immobilisation, daily pa- 
tient set-up verification and the time element involved in each step. 
Pre-treatment quality assurance is also a major issue with respect to 
training and time. 
Conclusions: There is a need for more published data in every area 
involved in IMRT for prostate cancer treatment, from selection crite- 
ria through to treatment delivery. There needs to be more sharing 
of knowledge gained so that this can be improved on in order to 
achieve the most effective and efficient system. 

1172 poster 

THE HEALTH AND SAFETY OF PREGNANT EMPLOYEES IN THE RE- 
PUBLIC OF IRELAND 
M. Kearney% S. Ni Chuinneagain% M. Coffey ~ 
I - TCD SCHOOL OF RADIATION THERAPY~ Trinity Centre for Health Sciences, St 
James Hospital, Dublin 8, Ireland 

Purpose/Objectif: To investigate the awareness of female radiation 
therapists (RTTs) in the Republic of Ireland regarding the health and 
safety of pregnant employees. 
Materials/Methods: Anonymous questionnaires were distributed 
to 59 female radiation therapists (response rate 75%). Participants 
were questioned regarding the potential risks that a pregnant ra- 
diation therapist may be exposed to in the RT department and the 
legislation that protects the pregnant employee. 
Results: Results were analysed and compared between two age 
groups-under 25s and 25+. Both age groups had a reasonable 
knowledge of the potential physical and radiation type risks that a 
pregnant radiation therapist may be exposed to in the RT depart- 
ment. Knowledge of chemical and biological risk types was lower. 
Overall knowledge of the legislation that protects the pregnant em- 
ployee was poor-only one participant (u-25) was aware of the exact 
legislation that protects the pregnant employee. 
Conclusions: There is a need for radiation therapists to become 
more aware of the risk types that one may be exposed to in the RT 
department. Greater compulsory training relating to H&S should be 
introduced in departments 

1173 poster 

THE NEW IMMOBILIZATION SYSTEM FOR BREAST CANCER PATIENT 
IRRADIATION ? PATIENT?S ANDTECHNICIAN?S SUBJECTIVE NOTE 
K. Szczepanik% H. Urbanczyk% J. Ciechowicz 2, L. Miszczyk ~ 
I - MSC MEMORIAL CANCER CENTER AND INSTITUTE OF ONCOLOGY, GLIWlCE BRANCH, 
Radiotherapy Department, Gliwice, Poland, 
2 - MEDICAL UNIVERSITY, Computer Laboratory, Lodz, Poland 

Purpose/Objectif: The irradiation after breast conservative therapy 
(BCT) is the standard therapy for all patients. It's necessary to use 
immobilization system to provide the same breast position during 
every fraction. There are many immobilization systems made by dif- 
ferent companies. 
The aim of study:To compare subjective note, given by patients and 
radiotherapist, for 3 immobilization system. 
Materials/Methods: 30 specially prepared questionnaires were 
fulfilled by breast cancer patients treated with three different im- 
mobilization systems (10 patients for each systems): Standard ther- 
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moplastic Mask (STM), Breast in prone position (BPP) and Breast in 
supine position (BSP). Patients wrote notes from 1 to 5 as a position- 
ing comfortable at 1 't and 5 th week of treatment. We had measured 
time of patient positioning and we had asked technicians, perform- 
ing irradiation about their subjective notes of each system. ANOVA 
rang Kruskal-Wallis and U Mann-WhitneyTests were used for statisti- 
cal analysis. 
Results: We observed statistically important difference between 
STM and BSP comforts of positioning at 5 th week of irradiation 
(p=0,002). We also observed that BPP is more comfortable for pa- 
tients then STM and BSP is the most comfortable all of it at both 
1 st and 5 th week although there were not statistically important dif- 
ferent. Median time of positioning was 123 sec. for STM, 198 sec. 
for BPP and 299 sec. for BSP). We observed statistically significant 
difference between time positioning of patients using each system 
(p=0,O00S for STM and BPP, p=O,00001 for STM and BSP, p=0,00004 
for BPP and BSP). We did not observe statistically significant differ- 
ence between notes given by technicians, but notes for BSP were 
quite divergent. 
Conclusions: The new breast positioning systems give patients 
more comfort but are more time consuming. 

1174 poster 

UTILISING A HYPOXIA-INDUCIBLE SUICIDE GENE THERAPY STRA- 
TEGY IN COMBINATION WITH RADIATION TO TARGET PROSTATE 
CANCER CELLS 
S. Traynor!, C. Gilham ~, R. Foley 2, L.J. Fairbairn3,T.D. Southgate3,J. Wor- 
thington 3, M. Coffey ~ , D. Hollywood ~ , M. Lawler ~ , L. Marignol 2 
1 - TCD SCHOOL OF RADIATION THERAPY, TRINITY COLLEGE DUBLIN, Department 
of Haematology and academic unit of Clinical and molecular ontology, 
Dublin, Ireland 
2 - ST JAMES'S HOSPITAL AND TRINITY COLLEGE DUBLIN, Institute of Molecular Me- 
deciDe, Dublin, Ireland 
3 - PATERSON INSTITUTE FOR CANCER RESEARCH, Cancer Research UKgene thera- 
py group, Manchester, United Kingdom 

Purpose/Objectif: Hypoxia is an inevitable feature of solid tumours 
and a common cause of treatment failure. We have chosen to ex- 
ploit the hypoxic nature of prostate tumours to gain a therapeutic 
advantage. Gene therapy targeted to hypoxic tumour cells may 
allow selective killing of malignant cells. The induction of gene ex- 
pression under hypoxic conditions is governed by the activation of 
hypoxia- inducible factor 1 and its subsequent binding to hypoxia 
responsive elements (HREs). Tandem repeats (S) of the HREs of the 
oxygen-responsive gene vascular endothelial growth factor (VEGF) 
were cloned upsteam of the cytosine deaminase (CD) gene. This 
construct drives the expression of this prodrug activation enzyme, 
which converts inactive 5-fluorocytosine (5-FC) to active S-fluorour- 
acil (5-FU), allowing selective killing of vector containing cells. S-FU 
is also a radiosensitising agent, so specific expression of this agent in 
prostate cancer cells could also potentiate radiotherapy approaches 
in prostate cancer. This study therefore aimed to assess the effect of 
combining this hypoxia-induced suicide gene therapy with ionising 
radiation, delivered as single or fractionated doses. 
Materials/Methods: Prostate cancer cells (22Rvl) were transfected 
with three plasmids; pCMV-CD (positive control), p0HCD (negative 
control) and pHSV-CD (test vector). The cells were then treated in 
one of four ways. One group was treated in air with radiation alone 
(2Gy in two fractions). Three groups were treated in hypoxia with 
either S-FC treatment alone, 5-FC treatment plus 2Gy in a single frac- 
tion or S-FC treatment plus 2Gy in a split dose (1times 2Gy). Percent- 
age cell growth was then assessed. 
Results: A cytotoxic effect was observed with the combination of S- 
FC and radiation treatment. Radiation did not, however, induce the 
increased cytotoxicity expected. Radiation given in a split dose was 
more effective than when given in a single dose. At clinical concen- 

trations of 5-FC (1 raM), the use of pHSV-CD did not result in a large 
difference in cytotoxicity between the treatment conditions, yet at 
larger doses a variation was seen. 
Conclusions: The combination of hypoxia-induced suicide gene 
therapy has the potential to help overcome hypoxia in radiotherapy. 
Its use clinically could lead to a reduction in late side effects as well 
as the possibility of introducing new treatment schedules. 
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AT-101, A SMALL MOLECULE INHIBITOR OF BCL-2 FAMILY PRO- 
TEINS, ENHANCES RADIATION-INDUCED APOPTOSIS IN HNSCC 
R. Stoter ~, S. Zerp 2, G. Kuipers 1, A. Geldof 3, R Sminia T, D. Yang 4, M. 
Lippman s, B. Slotman ~,W. van Blitterswijk 2,V. Lafleur 1, M. Verheij 6 
I - VU UNIVERSITY MEDICAL CENTER, Department of Radiation Oncology, 
Amsterdam, The Netherlands, 
2 - THE NETHERLANDS CANCER INSTITUTE, Division of Cellular Biochemistry, 
Amsterdam, The Netherlands, 
3 -VU UNIVERSITY MEDICAL CENTER, Department of Nuclear Medicine and 
PET Research, Urology, Amsterdam, The Netherlands, 
4 - ASCENTA THERAPEUTICS, INC., San Diego, USA, 
5 - UN~VERS~ OF MICHIGAN, Department of Internal Medicine, Ann Arbor, 
USA, 
6 -THE NETHERLANDS CANCER iNSTITUTE, Department of Radiation Oncology, 
Amsterdam, The Netherlands 

Background: BcI-X L and Bcl-2 are important inhibitors of apopto- 
sis and are frequently overexpressed in a variety of human tumors 
including head and neck squamous cell carcinomas (HNSCC). In- 
creased levels of Bcl-X L and Bcl-2 confer radio- and chemoresistance 
and are associated with poor clinical outcome. AT-101 ((-)-gossypol) 
is a pan-Bcl-2 inhibitor of Bcl-X L, Bcl-2, and Mcl-1 and induces apop- 
tosis in a large series of tumor cell lines. Furthermore, it has been 
shown to overcome cisplatin resistance in HNSCC in vitro. We inves- 
tigated the potential of AT-101 to enhance radiation-induced apop- 
tosis in HNSCC cell lines. 
Materials/Methods: Four human HNSCC cell lines (UM-SCC-11B, 
UM-SCC-14C, UM-SCC-22A and VU-SCC-OE) were treated with in- 
creasing doses of AT-101, radiation and different combinations of 
both. FACS analysis and Quantitative nuclear Fluorescence Morphol- 
ogy assay were used to quantify apoptosis. The expression levels of 
relevant Bcl-2 family proteins were measured by Western blot and 
correlated with cellular sensitivity to AT-101 and radiation. The type 
of interaction between radiation and AT-101 was evaluated by iso- 
bolographic analysis. 
Results: Both radiation and AT-101 induce apoptosis in a time- and 
dose-dependent manner. EDS0 values for radiation and AT-101 
range from 4 to 15 Gy and 16.5 to 49 IJM, respectively. Because all 
cell lines tested markedly express the anti-apoptotic proteins Bcl-X L 
and Bcl-2, and also the pro-apoptotic proteins Bad and Bax, a clear 
correlation between expression levels and sensitivity could not be 
determined. When radiation was combined with AT-101, especial- 
ly when AT-101 was given 24 hours after radiation, apoptosis was 
strongly enhanced. Isobolographic analysis revealed a synergistic 
interaction between both stimuli. 
Conclusions: AT-101 enhances radiation-induced apoptosis in hu- 
man HNSCC cells. The sequence of delivery appeared to be impor- 
tant, with radiation given prior to AT-101 being the most effective 
schedule. Inhibition of the anti-apoptotic functions of BcI-X L and Bcl- 
2 by AT-101 represents a promising strategy to overcome resistance 
to radiotherapy. 
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C1-1033, A PAN-ERBB TYROSINE KINASE INHIBITOR, ENHANCES 
THE RADIATION RESPONSE OF HUMAN GLIOMA CELL LINES 
G. Kuipers ~, L. Wedekind ~, M. Luttjeboer 2, P. Sminia ~, B. Slotman ~, M. 
Lafieur ~ 
I - VU MEDICAL CENTER, Radiation Oncology, Amsterdam, The Nether- 
lands, 
2 - VU MEO~CAL CENTER, Radiation Oncology/Pedriatic Ontology, Amster- 
dam, The Netherlands 

Purpose/Objectif: EGFR is a member of the ErbB family of growth 
factor receptors. Amplification and overexpression of EGFR fre- 
quently occur in malignant gliomas. Radiation can directly activate 
ErbB receptor signaling and this activation forms part of the survival 
response to ionizing radiation. Increased EGFR expression has been 
demonstrated to correlate with relative radioresistance in patients 
with astrocytic gliomas and glioblastomas.The pan-ErbB tyrosine ki- 
nase inhibitor C1-1033 has been shown to achieve radiosensitization 
in several cell types, including breast and colon. The present study 
is aimed at determining whether C1-1033 can enhance radiation-in- 
duced cell death of human glioma cell lines in vitro. 
Materials/Methods: A panel of human glioma cell lines (D384, Gli- 
6, U251 and U87) were used for this study. ErbB expression levels 
were determined by Western blotting and quantitative RT-PCR (Taq- 
man). The effect of C1-1033 on proliferation was examined by cell 
growth assays and the radiosensitizing potential was assessed by 
clonogenic assays. 
Results: C1-1033 (0-25 IJM) inhibited proliferation of all cell lines in a 
dose- and time-dependent manner, with significant cytotoxic effect 
at doses higher than 10 IJM, CI-1033 treatment of D384 (5 IJM), U251 
(6 IJM) and U87 (8 IJM) cells 24 hours before radiation did not result 
in radiosensitization, however addition of 8 IJM C1-1033 resulted in 
a clear radiosensitizing effect in Gli-6 cells. If C1-1033 incubation was 
prolonged to 48 hours prior to irradiation, a marked enhancement 
of radiation-induced cell death of D384 cells was demonstrated. 
Conclusions: C1-1033 clearly enhances radiation-induced cell death 
of Gli-6 and D384 cells.The timing of C1-1033 addition seems impor- 
tant and will be investigated in more detail. 
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GOSSYPOL ACTIVATES THE SAPK/JNK PATHWAY AND ENHANCES 
RADIATION-INDUCED APOPTOSIS 
S.F. Zerp ~, R. Stoter 2, G. Kuipers 2, A. GeldoP, R Sminia 2, D. Yang 3, M. 
Lippman 4, B. Slotman2,W. Van Blitterswijks,V. Lafleur 2, M. Verheij ~ 
1 - THE NETHERLANDS CANCER iNSTITUTE, Radiotherapy, Amsterdam, The 
Netherlands, 
2 - VU UN~VERSITY MEDICAL CENTER, Radiotherapy, Amsterdam, The Neth- 
erlands, 
3 - ASCENTA THERAPEUTICS INC, San Diego, United States of America, 4 
- UNIVERSITY OF MICHIGAN, Internal Medicine, Ann Arbor, United States of 
America, 
5 - THE NETHERLANDS CANCER INSTITUTE, Cellular Biochemistry, Amsterdam, 
The Netherlands 

Purpose/Objectif: Gossypol is a small molecule inhibitor of BcI-X L 
and Bcl-2 and induces apoptosis in a wide range of tumor cell lines. 
Moreover, Gossypol has been shown to enhance chemotherapy- 
and radiation-induced cytotoxicity in vitro and in vivo. Racemic 
(+)-Gossypol has two enantiomer forms: R-(-) and S-(+). AT-101, a 
derivative of R (-)-gossypol, is a pan-Bcl-2 inhibitor of Bcl-2, Bcl-W, 
BcI-X L and Mcl-1 that had previously been shown to be more po- 
tent than racemic gossypol as a single agent or in combination with 
chemo- or radiotherapy in vitro and in vivo. Because activation of 
the SAPK/JNK pathway is important for apoptosis induction by a va- 
riety of different stimuli, we investigated the role of this signaling 

cascade in AT-101-induced apoptosis. 
Materials/Methods: Human Jurkat T and U937 leukemic cells were 
treated with increasing doses of AT-101, radiation and the combi- 
nation. Apoptosis was quantified by FACS analysis; SAPK/JNK ac- 
tivity was measured by Western blot; isobolographic analysis was 
performed to characterize the interaction between radiation and 
AT-101. 
Results: AT-101 induces apoptosis in a time- and dose-dependent 
fashion, with EDS0 values of 2 and 1.5 mM in Jurkat T and U937 cells, 
respectively. Like radiation, AT-101 rapidly activates SAPK/JNK which 
can be blocked by the kinase inhibitor SP600125. To demonstrate 
the critical role of SAPK/JNK activation in AT-101 -induced apoptosis, 
U937 cells stably expressing the dominant negative mutant of c-Jun, 
TAM-67, were used. In these U937-TAM-67 cells both radiation- and 
AT-101 -induced apoptosis was significantly reduced as compared to 
vector-only controls. By combining radiation and AT-101, in particu- 
lar radiation given 24 hours before AT-101, apoptosis was strongly 
enhanced. Isobolographic analysis revealed a synergistic interaction 
between both stimuli. 
Conclusions: AT-101 strongly enhances radiation-induced apopto- 
sis in human leukemic cells. Our studies also indicate a requirement 
of the SAPK/JNK pathway in this response. This type of apoptosis 
modulation may lead to the development of new effective combi- 
nation therapies. 

Posters Signal Transduction 
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A ROLE FORTHE LIM-ONLY FOCAL ADHESION PROTEIN PINCH1 IN 
RADIATION SENSITIVITY 
U. KocM,V. Sandfort2,1. Eke~, N. Cordes ~ 
1 - ONCORAY, Med Fac Carl Gustav Carus, TU Dresden, Dresden, Germany, 
2 - BUNDESWEHR INSTITUTE OF RAD~OBIOLOGY, Munich, Germany 

Purpose/Objectif: Molecules of focal adhesions including integrins 
and their signaling cascades participate in the regulation of cell sur- 
vival and proliferation. Pinch1 is a recently identified adapter protein 
of the integrin b l/integrin-linked kinase/a-parvin signaling cascade. 
To analyze the role of Pinch1 in radiation sensitivity, pinch ln/n and 
pinch + mouse embryonic fibroblasts (MEFs) were irradiated on dif- 
ferent substrata, in suspension or in three-dimensional Matrigel cell 
cultures. 
Materials/Methods: Clonogenic survival was determined in irradi- 
ated (0-15 Gy) cell cultures growing without adhesion (suspension), 
under adhesion (fibronectin, 2D-Matrigel, poly-I-lysine) or in 3D- 
Matrigel. Expression and/or phosphorylation of Pinch 1, Akt, GSK3b, 
FAK, Paxillin, p130Cas und Src were evaluated after 2 Gy using West- 
ern blotting. For evaluation of adhesion and spreading, laser scan- 
ning microscopy was employed under the different conditions at 
various time points. 
Results: pinch1 + MEFs showed a significant (p<0.01), substratum- 
independent enhancement in radiation sensitivity at radiation dos- 
es 3 2 Gy relative to pinch1 n~ MEFs. 3D-Matrigel further increased 
radiation survival by over 10-fold in both cell lines. Intriguingly, 
the significant difference in radiation survival between pinch1 ~/~ 
versus pinch1 + MEFs remained unchanged in 3D. Irradiation in 
suspension led to a slightly reduced clonogenic survival in both 
cell lines. Concerning protein and phosphorylation analysis, pinch1 
knockout status stabilized FAK, p130Cas and Paxillin in suspension. 
While phospho-Akt was induced in 3D and after irradiation, Paxillin, 
p130Cas and GSK3b showed strong dephosphorylation in 3D and 
less radiation-mediated activation relative to 2D. Cell adhesion and 
spreading of pinch1 -~- MEFs was evidently derogated compared to 
pinch1 n/" MEFs. 
Conclusions 
The data indicate the focal adhesion protein Pinch1 as strong modu- 
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lator of cell survival after radiation-induced genotoxic injury. Future 
studies will elucidate the impact of this molecule on adhesion-medi- 
ated radioresistance of tumors or radioprotection of normal tissue. 
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BORIS EPIGENETICALLY INFLUENCES SURVIVAL TRANSCRIPTION 
FACTORS 
T. Wang/, G. Bar-Sela% L. Huang% L. Sun/, P. Nguyen% J. Pennington% 
D. Gius ~ 
I - NATIONAL CANCER INSTITUTE, Radiation Oncology Branch, Bethesda, USA 

Purpose/Objectif: Many pro-survival factors which are known to be 
oncogenes are used by tumor cells to evade the cytotoxicity of anti- 
cancer therapies, thus they are potential molecular targets. CTCF 
and a recently described paralog (BORIS) are 11-zinc finger (11-ZF) 
motif DNA-binding insulator proteins that appear to regulate as- 
pects of proliferation, enhancer blocking, growth, X-chromosome 
inactivation and imprinting. While these proteins share the same 11- 
ZF motif, BORIS is expressed only in primary spermatocytes where it 
is believed to function in germ line epigenetic reprogramming. In 
addition, BORIS is also expressed in a number of cancers including 
breast suggesting a possible role in tumor cell pro-proliferation and 
pro-survival pathways. 
Materials/Methods: Immunohistochemical analysis was used to 
demonstrate expression and localization of BORIS. High-through- 
put yeast two-hybrid assay was used to identify several BORIS inter- 
acting protein. Immunoprecipitation (IP) was used to confirm these 
interactions. Finally, experiments were also done to assess the onco- 
genic and/or transforming potential of BORIS by constitutively over- 
expressing BORIS using the CMV-BORIS plasmid in NIH/3T3 mouse 
fibroblasts. 
Results: BAT3 (BAG-6), a nuclear protein involved in apoptosis was 
identified to interact with BORIS along with several proteins. BAT3 is 
the human homolog of Scythe that is necessary for normal develop- 
ment, likely due to the normal regulation of apoptosis and prolifera- 
tion. Immunoprecipitation confirmed that BORIS physically interacts 
with and binds BAT3. Transient overexpression of BORIS upregulates 
a reporter plasmid containing only three CTCF-binding sites up 
stream of the tk-promoter. In addition, transient expression of BAT3 
activates CTCF-tk-LUC and co-transfection of both CMV-BORIS and 
CMV-BAT3 further increased luciferase activity. Immunohistochemi- 
cal analysis demonstrates that BORIS and BAT3 are co-expressed 
and co-localized in the nucleus. No distinct foci formation, which 
indicates cell transformation, was observed in overexpressed BORIS 
cell line. Since our results suggest that expression of BORIS may also 
require expression of BAT3, these experiments are being repeated 
in cells genetically altered to overexpress both. Growth curves and 
clonogenic survival curves showed no difference in survival after 
exposing exogenous agents in cells overexpressing BORIS versus 
control cells. 
Conclusions: These results suggest BORIS is overexpressed in tu- 
mors and that BAT3 may be required for its role in transformation 
and tumor cell resistance. Since BORIS is a testis-specific protein it 
may be a promising molecular target with a favorable therapeutic 
index due to the testis-restricted expression of this gene. Further- 
more, these experiments strongly suggest that BORIS can activate 
CTCF-dependent gene expression and further suggests, but does 
not prove, that BAT3 is involved in the process. 
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INTERACTION OF THE RADIOPROTECTOR O-PHOSPHO L-TYRO- 
SINE (PTYR) WITH THE EPIDERMAL GROWTH FACTOR RECEPTOR 
(EGFR) 
G.. Wanner/, K. Dittmann% C. Mayer% H.P. Rodemann ~ 

1 - UNIVERSITY OF TUEBINGEN, Department of Radiation Oncology, Division 
of Radiobiology, Tuebingen, Germany 

Purpose/Objectif: The aim of this study was to investigate the mo- 
lecular mechanism of the new radioprotector O-phospho-L-tyrosine 
(pTyr) in different cell types after irradiation. Moreover we want to 
assay the effect relationship between pTyr and the EGFR. 
Materials/Methods: Nuclear proteins were isolated and seperated 
by SDS-page and detected by specific antibodies. Cellular survival 
was determined by colony formation assays and DNA-repair was 
quantified by the amount of residual y H2AX-foci. 
Results: Based on earlier studies describing the Bowman Birk Pro- 
tease inhibitor (BBI) and BBI-derived peptides as radioprotectors, we 
investigated the radioprotective potential of pTyr in cultured human 
cells with different TP53 status. We observed that pTyr shows a ra- 
dioprotective effect in clonogenic assay for cells with TP53 wild type 
status, when exposed to ionizing radiation. This effect could not be 
observed in transformed or human tumor cell lines characterized 
by mutated or functional inactivated TPS3. As shown in the present 
study treatment with pTyr induces an increase in nuclear EGFR pro- 
tein. After such a pTyr pre-treatment we were also able to observe 
an increased phosphorylation of EGFR at T654. Interestingly, this 
phosphorylation could be detected within the nuclear protein frac- 
tion predominantly and correlates with the increase of EGFR protein 
in the cell nucleus. Thus, we hypothesize, that T654 phosphorylation 
is involved in regulation of nuclear EGFR transport.The molecular 
function of nuclear EGFR is not resolved, but the observation that 
EGFR translocation into the nucleus can be triggered by several ge- 
notoxic treatments, e.g. radiation, argues for a function during cel- 
lular stress response.The increase of nuclear EGFR protein after pTyr 
treatment also correlates with increased DNA-PK protein. Although 
the exact interaction of EGFR and DNA-PK has to be resolved in fu- 
ture experiments, we can provide evidence, that pTyr pre-treatment 
stimulates DNA-repair processes in irradiated cells. Quantification of 
residual DNA-damage 24 hours after irradiation, indicated a signifi- 
cant reduction of y-H2AX-foci after pre-treatment with pTyr. 
Conclusions: Taken together the presented data suggest that pTyr 
pre-treatment interacts with the accumulation and interaction of 
nuclear EGFR and DNA-PK and can thus stimulate DNA-DSB repair 
processes. 
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IRRADIATION LEADS TO SENSITIZATION OF HEPATOCYTES TO 
TNF-ALPHA- MEDIATED APOPTOSIS BY UPREGULATION OF IKB 
EXPRESSION 
M. Rave-Fr~ink I, H. GLirleyen% H. Christiansen% K. Thello% J. Dudas% R. 
M. Hermann1,C.F. Hess%G. Ramadori%B. Saile 2 , 
1 - GEORG-AuGUST UNIVERSIT/~T GO1TINGEN, Radiotherapy and Radiation On- 
tology, GGttingen, Germany, 
2 - GEORG-AuGusT U NIVERSIT.~T GOTrlNGEN, InternaIMedicine, Section of Gas- 
troenterology and Endocrinology, GGttingen, Germany, 

Purpose/Objectif: Due to the danger of development of radia- 
tion-induced-liver-disease, the liver is a dose-limiting organ in ab- 
dominal irradiation. However, hepatocytes in primary culture are 
highly radioresistant. In previous studies, we showed that irradiated 
hepatocytes undergo apoptosis when cultured in presence of TNF-a 
whereas TNF-a has no effect on viability of non-irradiated hepato- 
cytes. The aim of the present study was to reveal pathophysiological 
signalling responsible for radiation-induced sensitization of hepato- 
cytes to TNF-a mediated apoptosis. 
Materials/Methods: Hepatocytes were isolated from rats and irradi- 
ated with doses of 2, 8, and 25 Gy on the first day after isolation. 
Thereby, hepatocytes were additionally exposed toTNF-a (100 U/ml; 
6, 12, and 18 hours after irradiation) with or without administration 
of IkB antisense oligonucleotides or transfection of IkB expression 
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vector. Apoptosis was measured by annexin staining and FACS anal- 
ysis. Western Blot analysis was used to detect IkB expression on the 
protein level. Active NFkB in nuclear extracts was detected by EMSA. 
Activities of caspase 3, 8, and 9 were measured by ELISA. 
Results: Whereas irradiation alone did not lead to apoptosis of 
hepatocytes, TNF-a administered 6 or 12 hours after irradiation lead 
to a statistically significant increase of radiation-induced apoptosis. 
However, TNF-a administered 18 hours after irradiation had no ef- 
fect on apoptosis of hepatocytes. Western Blot analysis revealed an 
up-regulation of IkB in irradiated hepatocytes compared to sham- 
irradiated controls. As expected, active NFkB was down regulated 
simultaneously.Administration of IkB-antisense oligonucleotides to 
hepatocytes prior to irradiation significantly inhibited occurrence 
of apoptosis after TNF-a administration. However, overexpression 
of IkB in hepatocytes was not able to sensitize these cells to TNF-a 
mediated apoptosis. In isolated hepatocytes, activities of caspase 3, 
8, and 9 were increased due to irradiation and TNF-a administration. 
By IkB antisense oligonucleotides, this effect could be abrogated for 
caspase 3 and 9 but not for caspase 8. 
Conclusions: IkB upregulation and consecutive downregulation of 
active NFkB are required for TNF-a mediated apoptosis of irradiated 
hepatocytes. However additional changes besides caspase 8 activa- 
tion are required for initial induction of the proapoptotic signalling 
of TNF-a. 
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LACK OF CORRELATION BETWEEN RADIOSENSITIVlTY AND INHI- 
BITION OF AKT ACTIVATION BY PROTEIN KINASE INHIBITORS IN 
GLIOBLASTOMA CELLS. 
C. Herskind% M. Wang ~, A. Schwegler% F. Lohr% F. Wenz ~ 
I - UNIVERSITY OF HEIDELBERG, MANNHEIM MEDICAL CENTER~ Dept. of Radiation 
Oncology, Mannheim, Germany 

Purpose/Objectif: The PI3K/Akt signalling pathway is involved in 
proliferation and survival and is constitutively activated in many 
cancers owing to lack of the endogenous antagonist PTEN. There- 
fore, it has been suggested that inhibitors of the PI3K/Akt pathway 
may be particularly efficient in sensitizing such cells to cytotoxic 
therapy. The purpose of this work was to test the relation between 
Akt activation and modulation of radiosensitivity by protein kinase 
inhibitors in glioblastoma cells lacking PTEN. 
Materials/Methods: U87MG, U251MG and U343MG human gliob- 
lastoma cell lines were used. Different concentrations of Wortman- 
nin (WM), erlotinib (Roche Diagnostics, Penzberg, Germany) and 
AG1478 were dissolved in DMSO and added lh before irradiation, 
and DMSO was added to the controls, Phosphorylation of Akt was 
determined by Western blotting. The sensitivity to 6 MV x-rays was 
determined by the colony formation assay and analysed by the lin- 
ear-quadratic model. Statistical analysis was performed by JMP 5.0 
statistical software (SAS Institute, Cary, N.C.). 
Results: Akt was constitutively activated in all three cell lines and 
irradiation alone did not significantly increase the level of P-Akt fur- 
ther. Phosphorylation of Akt could be inhibited by 50-500 nM WM 
in U87 and U251. By contrast, sensitisation to radiation required a 
much higher concentration (20 BM) of WM. In U343 cells, the effect 
of WM on P-Akt was biphasic with partial down-regulation by 50- 
500 nM. However, at these concentrations a small but significant ra- 
dioprotective effect was observed. EGFR inhibitors had no effect on 
constitutive Akt-phosphorylation but caused a moderate enhance- 
ment of the radiosensitivity in U251 which did not depend on the 
presence of the inhibitor during irradiation. Instead, the enhance- 
ment appeared to be associated with a reduction in the proliferation 
rate during colony formation. 
Conclusions: Down-regulation of constitutive Akt-activation by 
low concentrations of WM did not confer radiosensitisation which 
required high, non-specific concentrations in these cells. Thus, a 

critical role of constitutive Akt activation in mediating radioresist- 
ance was not confirmed under the present conditions. Conversely, 
inhibiting upstream receptor tyrosine kinase activity enhanced the 
radiosensitivity without affecting P-Akt. Together, these data sug- 
gest an uncoupling of survival from Akt-activation in these cells. We 
are presently studying downstream effectors of Akt and the role of 
the MAP kinase signalling pathways. 
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LOSS OF DNA BINDING ACTIVITY OF MULTIPLE TRANSCRIPTION 
FACTORS IN CHRONIC RADIATION DAMAGE OF THE LUNG 
M. Haase% A. Klawitter% P. Geyer 3, M. Baumann 4 
I - TU DRESDEN, MEDICAL FACULTY CARL GUSTAV CARUS, OncoRcly, Dresden, 
Germany, 
2 - TU DRESDEN, MEDICAL FACULTY CARL GUSTAV CARUS, Pathology, Dresden, 
Germany, 
3 - TU DRESDEN, MEDICAL FACULTY CARL GUSTAV CARUS, Department of Radia- 
tion Therapy, Dresden, Germany, 
4 -TU DRESDEN, MEDICAL FACULTY CARL GUSTAV CARUS, Department of Radia- 
tion Therapy, Experimental Center, Dresden, Germany 

Purpose/Objectif: Radiation damage leads to long term effects on 
cell proliferation and tissue structure. Since transctiption factors are 
the central regulators of gene expression, we tested the time course 
of the DNA binding activities of multiple transcription factors in a 
model of chronic radiation damage to the lung. 
Materials/Methods: The right lungs of female Fischer rats were ir- 
radiated with a dose of 20 Gy. DNA binding activity was determined 
by Electrophoretic Mobility Shift Assays (EMSAs) using oligonucle- 
otidess with consensus DNA binding sites for AP-1, Spl, NF-kappaB, 
c-Myc, CREB and ARNT. Protein expression in lung cells was deter- 
mined with Immunohistochemistry. 
Results: in this model, pulmonary fibrosis develops 8 weeks after 
irradiation. Whereas DNA binding activity of Spl, c-Myc, CREB and 
ARNT remain stable until four weeks after irradiation, AP-1 and NF- 
kB show an increase in DNA binding activity.The DNA binding activ- 
ity of NF-kappaB is further increased until 8 weeks after irradiation. 
In contrast, the DNA binding activity of AP-1, Spl, c-Myc, CREB and 
ARNT is strongly decreased at time points after four weeks. In con- 
trast, the proteins that are part of the DNA binding complexes are 
still detectable in the cells. 
Conclusions: The tissue reorganization in the long term response to 
irradiation is accompanied by dramatic changes in the DNA bind- 
ing activity in a several transcription factors. There is an imbalance 
between increased DNA binding activity of NF-kappaB and the de- 
creased activity of the other factors studied.Therapeutic approaches 
to normalize this imbalance should alleviate the radiation induced 
damage to normal tissue. 
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HDR BRACHYTHERAPY WITH STANDARDIZED SURFACE APPLICA- 
TORS (THE LEIPZIG APPLICATOR) AS AN ALTERNATIVE RADiOTHE- 
RAPYTREATMENT FOR SUPERFICIAL MALIGNANT SKIN LESIONS 
R. Byrnes% M. Ghalyl,J. Musmacher% J. Celano ~ 
I - HUNTINGTON HOSPITAL, Radiation Oncology, New York, USA 

Purpose/Objectif: More than 90% of skin cancers develop in ex- 
posed areas such as the head, neck and extremities. Most non- 
melanomatous skin cancers begin as small superficial lesions. These 
lend themselves to successful treatment using variety of modalities. 
The principal objective of treatment is the complete regression of 
the lesion, while minimizing functional and cosmetic impairment. 
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The aim of this study is to investigate the use of HDR surface ap- 
plicators as an alternative radiotherapy modality for the treatment 
of skin lesions. 
Materials/Methods: Only patients with histologically proven epi- 
thelial skin cancer, in various sites (face, scalp and lower extremities) 
were included. Treatment was delivered by HDR Brachytherapy (Ir- 
192), with standardized Leipzig surface applicators. The appropriate 
applicator was fitted in thermoplastic casts, dimension chosen so 
that the lesion fell within 80% of the nominal field diameter; thus 
the maximum lesion size is about 2.5 cm in diameter. India ink was 
used to verify the planning target volume (PTV), (lesion plus 0.5 cm 
margin) coverage. A total dose of 40 Gy (S Gy twice weekly for four 
weeks) was prescribed to the surface. TLD chips measurement were 
used twice during the course of treatment. Acute skin toxicity was 
evaluated twice weekly during radiation using the modified RTOG 
morbidity criteria. Local response was monitored at periodic inter- 
vals after treatment completion. 
Results: Between January 2003 to January 2006, 20 patients with a 
total of 21 lesions were treated. Eleven male and nine females, with 
a median age of 69 years. Out of twenty one lesions treated, twelve 
were squamous cell carcinoma and eight were basal cell cancers. 
Ten lesions involved the nose, six in face and scalp, ear pinna in two 
and three in the lower extremities. Eleven patients were treated for 
pathological positive margins, close margin in two and seven with 
gross disease. After a median follow-up of 18 months, nineteen le- 
sions underwent complete remission with excellent cosmesis and 
partial remission in two. Grade 1 acute skin toxicity was detected in 
sixteen patients and grade 2 in four. 
Conclusions: HDR Brachytherapy (Ir-192), with standardized surface 
applicators (Leipzig applicators) offer an alternative in treatment of 
small superficial skin carcinomas. Patients' setup and reproducibility 
were accurate and treatment time was short which added great con- 
venience for the patients. 
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HIGH DOSE RATE BRACHYTHERAPY (HDRB) AND NEWTREATMENT 
SCHEDULE IN SKIN CANCERS: 4 YEARS RESULTS. 
F. Piro ~, L. Ziccarelli ~, L. Marafioti ~, R ZiccarellF, M. Veltri ~ 
I - U.O. RADIOTERAPIA ONCOLOGICA~ Cosenza, Italy 

Purpose/Objectif: To evaluate outcome and toxicity in patients 
(pts.) treated with high dose rate brachytherapy, and with minimum 
follow up of 48 months. 
Materials/Methods: From August 1999 to February 2005, 96 con- 
secutive pts. with skin cancer (20% squamous cell) were enrolled in 
this perspective study: HDRB treatment consisting of twice-daily 
fractionation of 350 cGy each, 6 hour apart final dose delivered 49 
Gy as esclusive modality or postoperative treatment for positive 
margins; as postoperative treatment for squamous cell with clear 
margins the final dose delivered was 42 Gy. To provide the maxi- 
mum coverage of the tumor the implants were performed with 
afterloading catheters embedded in personalized surface molds 
or interstitial implant planned with a semi-3-D technique aided by 
simulator. Radiopaque markers for target definition were obbliga- 
tory, The follow up consisted in clinical examination. We studied the 
pts. with a minimum follow up of 4 years. For failure cases a rewiew 
of dosimetry was performed. 
Results: The eligible pts. were 71, the median follow up 65 months 
(range 48-72). The cosmetics results were poor in 5% of cases; the 
most important toxicity was a telangectasia of the skin. The local 
relapse were 10% (7), for 2 of these cases a full-dose reirradiation 
was performed without severe toxicity. The cases of missing target 
4% (3). 
Conclusions: This treatment schedule is effective and can be used 
in skin cancers with a good compliance of the treated pts. HDRB is a 
tecnique with a good learning curve. To test new treatment sched- 

ules clinical settings are ongoing. Actually this schedule is the stand- 
ard for skin cancer in our Center. 
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MERKEL CELL CARCINOMA; TREATMENT RESULT AND PROGNOS- 
TIC FACTORS IN 23 PATIENTS 
B.A. Reichgelt ~, K.M.S. Verschueren ~, E.M. Noordijk ~ 
1 - LEIDEN UNIVERSITY MEDICAL CENTER, Department of Radiotherapy, Leiden, 
The Netherlands 

Purpose/Objectif: To report treatment results of the rare neuroen- 
docrine Merkel cell carcinoma of the skin and to identify prognostic 
factors for survival. 
Materials/Methods: Retrospective analysis of treatment results of 
23 patients (pts), treated with surgery (S) and/or radiotherapy (RT) 
and/or chemotherapy (CT) in our Centre from 1990-2004 with cura- 
tive or palliative intent Patient characteristics: Age: SS to 93 years 
(mean 76). Sex: female 12, male 11. 
Stage (Yiengpruksawan) la: 9 pts, Ib: 7 pts, I1:6 pts, II1:1 pt. 
Location of tumor: head and neck 18 pts (78 °,6), extremities 3 pts 
(13%), trunk 1 pt (4%), no primary tumor 1 pt (4%). 
Treatment characteristics: 17/23 pts were treated with curative in- 
tent. 
S consisted of a primary local excision in 18 pts.R0, R1, or R2 resec- 
tions were performed in 7, 7 and 2 pts respectively. In 2 pts surgical 
margins were not recorded. Regional S: 8 pts, 4/8 primarily. 
Local RT:I 3 pts, 9/13 postoperatively (postop). Regional RT: 11 pts, 
6/11 postop. Locoregional RT : 7 pts. Local doses: 7-60 Gy in 4-30 
fractions of 1.8-3 Gy. Regional doses: 30-60 Gy in 10-30 fractions 
of 2-3 Gy. 
Palliative CT: S pts (Cyclofosfamide, Doxorubicin and Etoposide in 3 
pts and Etoposide in 1 pt, in 1 pt the type of CT was not recorded). 
Results: For all stages: actuarial median overall survival (OS) 25 
months, 1 yrs OS: 76%, 2 yrs OS: 53%, 5 yrs OS 34%. Univariate prog- 
nostic factors for OS were: stage (I vs II / III, p= 0.003), tumorsize (< 2 
cm vs > 2 cm, p= 0.05), tumor location (H&N vs extremities, p=O.003), 
local or regional recurrence (p=<0.O01). 
14/23 (60%) pts had a local or regional recurrence, 9/16 stage I and 
5/7 stage II or III. 
Conclusions: Merkel cell carcinoma is an aggressive tumor, with a 
high chance of local and regional recurrence in all stages. 
Poor prognostic features for OS are high stage (11 and III), tumor size 
>2 cm, local or regional recurrence. 
Also stage I warrants optimal Iocoregional treatment to improve OS. 
This means in our opinion: if possible, radical local surgery followed 
by postoperative radiotherapy with a Iocalregional dose of SO Gy 
and a local boost up to 60 Gy. The role of chemotherapy is not clear 
but in fit patients with poor prognostic features chemoradiation is 
to be thought of. 
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RADIOTHERAPY PRESERVES FINGERS IN THE MANAGEMENT OF 
SUBUNGUAL SQUAMOUS CELL CARCINOMAS; NO NEED FOR AM- 
PUTATION. 
D. Grootenboers I, P. Poortmans I, F. van Coevorden 2, R. Haas 3 , 
I - D~ BERNARD VERBEETEN INSTITUTF~ Radiotherapy, Tilburg, The Nether- 
lands, 
2 - THE NETHERLANDS CANCER INSTITUTE, Surgery, Amsterdam, The Nether- 
lands, 
3 - THE NETHERLANDS CANCER INSTITUTE, Radiotherapy, Amsterdam, The 
Netherlands, 

Purpose/Objectif:To evaluate the role of primary radiotherapy in the 
local management ofsubungual squamous cell carcinoma (SSCC) as 
an alternative to amputation of the affected finger. 
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Materials/Methods: We irradiated 12 fingers in 12 patients; 3 fe- 
males and 9 males, median age 71 years (range 42-82 years). Histol- 
ogy showed SSCC is all: 8 patients grade I, 2 patients grade II and 2 
patients grade III. In 8 patients the thumb was affected. Radiotherapy 
was applied in various regimens with curative intent; median dose 
54Gy (range 49-66Gy), median fraction size 3Gy (range 2-3.5Gy). Me- 
dian follow-up was 29 months (range 4-156 months). 
Results: Local control was achieved in 11 patients (92%); 1 patient 
showed a recurrence after 11 months, was salvaged by amputation 
of the finger and died 4 years later of an unrelated cause. During fol- 
low-up none of the patients experienced regional or distant failures. 
Function was preserved in all but 1. For this patient an amputation 
was performed because of radiation necrosis of the distal phalanx; 
histology showed no residual turnout. 
Conclusions: Radiotherapy is an adequate management for SSCC 
with a local control of 92%. Amputation of the finger can be pre- 
served for the rare local failures and/or complications. 
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SUPERFICIAL HYPERTHERMIA COMBINEDWITH HYPOFRACTIONA- 
TED RADIOTHERAPY OF MALIGNANT MELANOMA METASTASES 
TO SKIN AND LYMPH NODES 
L Miszczyk ~, G. Owczarek ~ , C. Juda 2 
1 - CENTRE OF ONCOLOGY, M SKLODOWSKA-CURIE M. INSTITUTE, Radiotherapy, 
Gliwice, Poland, 
2 - LOWER-SILESIAN CENTER OF CELL TRANSPLANTATION, Chemotherapy, Wro 
claw, Poland 

Purpose/Objectif: Effectiveness of different treatment modalities 
(excluding surgery) of malignant melanoma metastases is very lim- 
ited. Because surgery is not always accepted by patients or possible 
to perform, some others ways of treatments, as hyperthermia and 
radiotherapy combination are used. 
Purpose of this study is an evaluation of combined radiohiperther- 
mia in the treatment of skin and lymph nodes malignant melanoma 
metastases. 
Materials/Methods: Material comprises of 10 skin and 11 lymph 
nodes melanoma metastases (13 patients) treated with combined 
superficial hiperthermia and irradiation. Tumor diameter before the 
treatment varied from 0,5 to 7 cm (mean 2,9). All patients were treat- 
ed using three 1 hour hiperthermia sessions and three 9 Gy radia- 
tion doses delivered within 8 days. Gaps between hiperthermia and 
radiotherapy sessions were shorter than one hour. Follow up period 
varied from 1 to 18 months (mean 4.6). Patients were examined 
in the day of treatment completion, 2 and 6 weeks later and next 
every three months. The skin reaction and tumor regression were 
evaluated. Impact of different biological factors for skin reaction and 
treatment result were checked. 
Results: The most frequent skin reaction was erythrema (51% of cas- 
es in the day of treatment end) and blisters (19% of cases 6 weeks af- 
ter the treatment). Means of tumor diameter 0.5, 1.5, and 4.5 months 
after the treatment were 2.3, 2.3 and 2.4 cm respectively. The big- 
gest percentage of complete regressions was observed 1.5 and 4.5 
months after the treatment, 33.5% and 43% respectively. Significant 
dependencies between skin reaction 2 weeks after the treatment 
and red blood cells count in this time and before the treatment were 
found. 
Conclusion: The combined radiohiperthermia is safe and effective 
treatment modality of superficial melanoma metastases and could 
be an valuable alternative for palliative surgery. 
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F. Lakosi 1, A. Kovacs ~, Z. Cselik ~, G. Antai ~, G. Kotek 1, Z. Battyani 2, j. 
Hadjiev ~, R Bogner ~, I. Repa ~ , 
1 - UNIVERSITY OF KAPOSVAR, Centre of Health Sciences, Kaposvar, Hungary, 
2 - KAPOSI MOR TEACHING HOSPITAL, Dermatology, Kaposvar, Hungary, 

Purpose/Objectif: Cross-sectional image based brachytherapy be- 
comes more and more popular in the treatment of certain type of 
cancers especially at the gynaecological and urological sites. Since 
brachytherapy plays a crucial role in the curative treatment of skin 
cancers our goal was to introduce the feasibility of 3D CT assisted 
HDR brachytherapy (HDR-BT) in the complex treatment of these tu- 
mors using individual molds. 
Materials/Methods: Between December 2003 and January 2006 20 
patients (9 male, 11 female) with 21 basal cell or squamous cell car- 
cinomas on the face were treated with 3D CT assisted HDR-BT. Mean 
age was 70 years (range 59-85). 18 patients received brachytherapy 
as a boost treatment after external beam radiotherapy (EBRT), while 
in the remaining 2 cases brachytherapy was used alone. A total of 8 
patients were irradiated as first-line therapy, while the remaining 12 
patients had local recurrences or incomplete R1 resection. In all cas- 
es individual molds were constructed to get a well reproducible, fix 
geometric arrangement for the catheters. After clinical placement 
of the moulage planning CT was performed. After delineation of the 
PTV and organs at risk 3D conformal planning was carried out using 
dose point optimization. The average dose of EBRT was 41 Gy (39,6- 
50,4 Gy). The mean of HDR-BT dose administered was 23 Gy (8-50,4 
Gy) with a mean of 13 (4-28) fractions. The average fraction size was 
1,9 Gy (1,6-2,5 Gy). 
Results: All patiens with macroscopic tumors had complete remis- 
sion. During the median of 14,2 months (range 2,5-26) follow up 
period there were no local recurrences as well as regional or distant 
failure. According to the RTOG scoring system no grade 3-4 acute 
and late side effects were observed. The reproducibility of the cath- 
eters and the treatment tolerance were excellent in all cases. The 
average time needed for treatment planning was 20 minutes, while 
the total time of brachytherapy procedures in the daily routine was 
only 15 minutes. 
Conclusions: In the treatment of skin cancers HDR-BT boost via cus- 
tom made molds combined with CT based 3D treatment planning 
seems to be feasible, safe and accurate facilitating its application as 
a sole modality. Individual, precise and well reproducible placement 
of the catheters allows appropriate target coverage with individual 
sparing of critical organs at the same time. Higher number of pa- 
tients and longer follow up are needed to properly establish local 
tumor control, functional and cosmetic results. 
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A DANISH PHASE II TRIAL ON STEREOTACTIC BODY RADIOTHE- 
RAPY FOR COLO-RECTAL METASTASES 
M. Hoyefl, H. Roed 2, A.T. Hansen 3, L. Ohlhuis 2, J. Petersen 3, H. Nelle- 
mann4,A.K. Berthelsen2, C. Grau~, S.A. Engelholm2, H. vonder Maase ~ 
1 - AARHUS UNIVERSITY HOSPITAL, Department of Oncology, Aarhus, Den- 
mark, 
2 - COPENHAGEN UNiVERSiTY HOSPITAL, Department of Radiation Ontology, 
Copenhagen, Denmark, 
3 - AARHUS UNIVERSITY HOSPITAL, Department of Medical Physics, Aarhus, 
Denmark, 
4 - AARHUS UNIVERSITY HOSPITAL, Department of Diagnostic Radiology, 
Aarhus, Denmark, 
5 - AARHUS UNIVERSITY HOSPITAL, Department of Oncology, Aarhus, Den- 
mark 

TECHNICAL FEASIBILITY OF CT ASSISTED 3D HDR BRACHYTHE- Purpose/Objectif: Surgical resection and radiofrequency ablation 
RAPY IN THE TREATMENT OF SKIN CANCERS are widely used in the treatment of colo-rectal metastases (CRM). 
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Stereotactic body radiotherapy (SBRT) has been shown to be effec- 
tive in treatment of limited stage lung cancer and also for CRM it 
may be an alternative to the more widely used treatments. 
Materials/Methods: The effect and toxicity of SBRT was tested in 
the treatment of patients with CRM in a phase II trial conducted in 
two Danish university radiotherapy units. Sixty-five patients with a 
median of 2 (range 1-6) and a total number 142 CRM in liver, lung or 
suprarenal gland were included into the trial. Sixty-one patients had 
metastases in one organ and 4 patients had metastases in 2 organs. 
All patients were considered inoperable by a multi-disciplinary 
hepato-biliary team. The patients were immobilized by the Elekta 
stereotactic body frame (SBF) or a custom made body frame. SBRT 
was given on linear accelerator with standard multi-leaf collimator. 
Central dose was 15 Gy x 3 and overall treatment time 5-8 days. 
Results: Local control 2 year after treatment was 79% in an individ- 
ual tumour based analysis. However, due to development of new 
metastases, only 19% were without progression after 2 years. Over- 
all survival was 36% and 14% 2 and 4 years after SBRT, respectively. 
No difference in survival was observed between patients treated for 
hepatic- or extra-hepatic CRM and neoadjuvant chemotherapy did 
not influence survival. One patient died 7 weeks after SBRT due to 
hepatic failure, 1 patient had a colonic and 2 patients duodenal ul- 
ceration caused by the treatment. Grade> 2 toxicity was observed in 
47% of the patients within 6 months after SBRT. Most frequent side 
effects were nausea, diarrhoea, pain and skin reaction. 
Conclusions: In conclusion, SBRT in patients with CRM results in a 
high probability of local control and acceptable survival rate. The 
toxicity after SBRT of CRM is moderate. 
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ACOUSTIC NEUROMA: TOXICITY AND LOCAL CONTROL WITH 
FRACTIONATED STEREOTACTIC RADIOTHERAPY 
M. Colmenero ~, A. Cabeza ~, N. Drove ~, R Caballero ~, A. Mar~as ~, P. 
Fernandez Leton 2, E. Lanzos ~ 
I - HOSPrTAL UNrVERSITARIO 12 DE OCTUBRE, Radiation Oncology, Madrid, 
Spain 
2 - HOSPITAL UN~VERSITARIO 12 DE OCTUBRE, Radiaphysic department, Ma- 
drid, Spain 

Purpose/Objectif: Radiosurgery (RS) in acoustic neuromas (AN) is 
limited to small size tumours due to the neighbouring to cranial 
nerves and other cranial structures. The complications rates depend 
on total dose and target volume. Fractionated stereotactic radio- 
therapy (FSRT) combine the precision offered by RS and the frac- 
tionated radiotherapy radiobiological advantages. The aim of the 
present study is to analyse toxicity and local control in patients with 
AN who have been treated by FSRT. 
Materials/Methods: Between May 1998 and June 2005 FSRT, 35 pa- 
tients were treated. 13 were male and 22 female. Median age was 
57 years. Nine patients (26%) had an intracanalicular tumour, three 
(8%) an extracanalicular one and twenty-three (66%) both intra- and 
extracanalicular. Median tumour size was 17mm (range 6-25mm). 
FSRT was performed as initial treatment in 32 patients and 3 pa- 
tients were relapse after surgery. The total dose administered was 
56 Gy in fractions of 2 Gy in five fractions per week. 22 of 35 patients 
preserved useful hearing before FSRT.The median follow up was 37 
_+ 24 months. Radiological control and hearing preservation rates 
were calculated by the Kaplan-Meier method. Toxicity was evalu- 
ated by CTC 2.0 scale. 
Results: Radiological control rates (evaluated by MRI) were 96%. In 
58% patients, tumour decreased and in 38% of the patients were 
a stabilization of the disease. Mean time free of progression was 
36 + 25 months and both 3-year and S-year actuarial rates were 
94.3% _+ 4%. After the treatment with FSRT, 46% patients referred a 
regression in their symptoms. In our series, acute cutaneous toxic- 
ity G1 appears in 3% patients and no patients developed toxicity 

G_>2. Acute CNS toxicity G1 in 20% and G2:3%, no toxicity G_>3 was 
observed. Chronic CNS toxicity GI: 12%, there wasn't chronic CNS 
toxicity G>2. Facial and trigeminal G1 neuropathies were developed 
in 4% patients, these neuropathies were temporarily and disappear 
in 19 months (R: 10-26 months) and no G>2 neuropathies were ob- 
served. Useful hearing preservation rates were 77% and 3-year and 
5-year actuarial preservation rates were 90% _+ 6.5% and 64%+ 16% 
respectively. 
Conclusions: FSRT is an effective and well-tolerated treatment for 
acoustic neuroma and provides low toxicity rates and non perma- 
nent V and VII neuropathies. Hearing preservation rates are better 
than those reported with surgery. 
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ACUTE PULMONARY MORBIDITY FOLLOWING STEREOTACTIC 
BODY RADIOTHERAPY FOR NON-SMALL CELL LUNG CANCER: A 
PROSPECTIVE STUDY OF ITS ASSOCIATION WITH DOSE-VOLUME 
HISTOGRAM PARAMETERS 
M. Paludan 1 , A. Traberg Ha nsen 2, J. Petersen 2, C. Grau 1 , M. Hoyer ~ 
I - AARHUS UNIVERSITY HOSPITAL, Department of Oncology, Aarhus, Den- 
mark, 
2 - AARHUS UNIVERSITY HOSPITAL, Department of Medical Physics, Aarhus, 
Denmark 

Purpose/Objectif: Stereotactic body radiotherapy (SBRT) is ac- 
knowledged as an effective treatment for patients with medically 
inoperable NSCLC. It involves the delivery of radiation doses of high 
biological potency to patients with frequent pre-irradiatory com- 
promise of pulmonary function. Care must be taken for pulmonary 
toxicity not to outbalance the benefits of tumor control. If they pre- 
dict the risk of pulmonary toxicity, DVH parameters may serve as 
tools for optimised dose planning and patient selection. 
Materials/Methods: The study population consisted of 28 patients 
with medically inoperable stage I NSCLC. Between 2000 and 2003, 
the patients received SBRT at our department with a central dose 
of 45 Gy delivered in 3 fractions in 5-8 days. Using the WHO scale for 
dyspnea, acute pulmonary morbidity was prospectively recorded at 
follow-up visits within the first 6 months after completed SBRT. DVH 
parameters for pulmonary tissue were retrieved from the three-di- 
mensional dose distributions. 
Results: Radiation exposure of the tumor-bearing lung mounted to 
a median physical MLD of 5.4 Gy (range 2.6-14.7 Gy). Acute pulmo- 
nary morbidity was registered in 11 patients during follow-up. Four 
patients experienced aggravation of dyspnea corresponding to an 
increase of 31 grade above baseline. The dyspnea in seven patients 
increased by 32 grades above baseline. The time-course showed 
pronounced intra- and inter-individual variability. No clear relation 
to the onset of radiation exposure was observed. We found no as- 
sociation between DVH parameters and acute pulmonary morbid- 
ity. When accounting for potential confounders, we identified COPD 
as the factor showing the closest association with acute pulmonary 
morbidity after SBRT. 
Conclusions: The observed aggravation of dyspnea during a 6- 
month-follow-up after SBRT reflects habitual exacerbations of COPD 
rather than treatment-related toxicity. The study supports our no- 
tion of SBRT as being not only an effective, but also very safe treat- 
ment for NSCLC. Concern about acute pulmonary toxicity should 
not be prohibitive for future studies targeting current limitations to 
radiation dose, irradiated volume, and tumor localization in SBRT for 
NSCLC. 
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ANALYSIS OF THE ACCURACY OF THE CYBERKNIFE 
J. Jang~,Y.N. Kang2,B.O. Choi 2,13. Choi 2,M.C. KiT 3,D.O. Shin 4, K. 
H. Cho s, S.I. Kwon 0 
I - KANGNAM ST.MARYAiA-s HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA, Cy- 
berKnife Center, Seoul, South Korea, 
2 - ST.MARYAiA-S HOSPITAL, THE CATHOLIC UNIVERSITY OF KOREA, Dept. of Radia- 
tion Oncology, Seoul, South Korea, 3 - KANGNAM ST.MARYAiA-S HOSPITAL, 

THE CATHOLIC UNIVERSITY OF KOREA, Dept. of Neurosurgery, Seoul, South 
Korea, 4 - SCHOOL OF MEDICINE, KYUNGHEE UNIVERSITY~ Dept. of Radiation On- 
cologyr Seoul, South Korea, 5 - COLLEGE OF MEDICINE, SOONCHUNHYANG UNI- 
VERSITY, Dept. of Radiation Oncology, Incheon, South Korea, 6 - KYONGGI 
UNIVERSITY, Dept. of Medical Physics, Suwon, South Korea 

Purpose/Objectif: The use of stereotactic radiosurgical systems to 
treat intracranial and extracranial tumors and other lesions requires 
a high degree of accuracy in target identification and localization. 
CyberKnife can deliver, with a high degree of precision, a single or 
several fractions of radiation dose to a well-defined small intracra- 
nial or extracranial target. The accuracy of the output factor directly 
affects the accuracy of dose delivery in CyberKnife system. The pur- 
pose of this study was to evaluation the total system accuracy of 
the CyberKnife and also to estimate an output factor for CyberKnife 
using the several detectors. 
Materials/Methods: Accuracy of target localization was measured 
in anthropomorphic head phantom containing a spherical target, 
fiducial markers, and two pieces of film. The accuracy measured is 
the displacement of the dose contours from the treatment plan to 
that measured in the exposed phantom. 
All measurements of the output factors for all 12 collimators were 
performed by six different detectors: diode detector, X-Omat V film, 
Gafchromic EBT film, 0.015 cc, 0.125 cc and 0.6 cc ionization cham- 
ber. The diode detector and three ionization chambers performed 
using water phantom at 80 cm SSD and 1.5 cm depth. When the film 
measurements were performed, the water phantom was replaced 
with a solidwater phantom. Each collimator normalized with respect 
to the output factor of the largest collimator (60 ram). 
Results: The targeting error of the skull tracking mode and fiducial 
tracking mode were 0.956 mm and 0.923 ram. For the collimators 
over than 30 ram, the output factors from the different detectors 
showed a good agreement within 0.5% except 0.6 cc ion chamber. 
For the collimators less than 15 mm, there were substantial dif- 
ferences in the output factors among different detectors. That is, 
the value of output factor for the 5 mm collimator of a diode and 
Gafchromic film was each 0.656+0.009 and 0.777+0.013. 
Conclusions: In this study, the total system accuracy of image-guid- 
ed radiosurgery in the CyberKnife is less than 1 ram. In the ion cham- 
ber and diode detector, those difference were due to the presence 
of large dose gradients and lack of electronic equilibrium in narrow 
megavoltage x-ray beams. Therefore, the Gafchromic EBT film were 
considered more accurate than the others detectors. 
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BRAIN METASTASES: EFFECTIVENESS OF THE TREATMENT WITH 
RADIOSURGERY 
N. Drove ~, A. Cabeza ~, R Caballero ~, M. Colmenero ~, R Dominguez ~, A. 
Manas ~, E. Lanzos ~, R. Diaz-Lobato 2 , 
1 - HOSPITAL UNIVERSITARIO "12 DE OCTUBRE", Radiation Oncology, Madrid, 
Spain, 2 - HOSPITAL UNIVERSITARIO "12 DE OCTUBRE", Radiosurgery Depart- 
ment, Madrid, Spain, 

Purpose/Objectif: Brain metastases (BM) represent a mayor and 
common clinical problem, affecting up to 40% of all cancer patients. 
Recent data reveal that Radiosurgery (RS), alone or in combination 
with whole brain radiotherapy (WBRT), has emerged as an effec- 

tive, non-invasive, treatment modality in prolonging survival and 
improving the quality-of-life (QOL), functional status (FS) and local 
control in these patients. We aimed to analyse our results. 
Materials/Methods: Between April 1997 and September 2006, a 
total of 67 patients, 44 men and 23 women, were treated with RS. 
The median age at the diagnosis was 53 years. Most of the primary 
tumour types were lung (57%), breast (21%) and others (22%). Most 
common histologic features were: adenocarcinoma (54%), squa- 
mous carcinoma (21%) and others (15%). At the time of the diag- 
nosis of the BM, 49% patients had no evidence of extracranial ex- 
tension in comparison with the other 51% with known active local 
and/or metastasic disease.The distribution of patients by RTOG RPA 
class revealed that 31% were in class I, 67% in class II, and 2% in class 
Ill.The number of BM identified by MRI when the diagnosis was sta- 
bilised was one in 63% of patients, two in 27% and >3 in 10%. WBRT 
was delivered 15 days before RS, with a median external beam dose 
of 30 Gy in 10 fractions. The median dose with RS was 15 Gy. The 
prognostic factors were analysed using univariate analysis with log- 
rank tests and the actuarial survival with the Kaplan-Meier method. 
Results: Median follow-up was 12 months (R 1-79 months). At the 
time of analysis, 54/67 patients had died. Local control: 41,8% pa- 
tients presented intracranial failure. Functional independence: mean 
KPS observed at the time of diagnosis was 95%, 90% 6 months later 
and decreased to 87% after a year. 66% patients showed neurologi- 
cal functional class 0-1 at the time of diagnosis, increasing to 72% 12 
months after treatment. Medication: mean dose of dexametasone 
required before RS was 8 rag. However, no corticoid need was ob- 
served 6 and 12 months after treatment. Actuarial relapsed-free 
survival was 58% + 6,25 and 27% + 5,9 in 12 and 24 months, with a 
mean time of 19 months + 3% for the whole group. 
Conclusions: RS applied as a boost with WBRT significantly increas- 
es overall survival in patients with brain metastases, improves QOL 
and functional status, as well as reduces the need of corticoids and 
its subsequent morbidity. 

1195 poster 

DOSIMETRIC IMPACT OF GEOMETRIC UNCERTAINTIES DURING 
GAMMA KNIFE RADIOSURGERY FORTRIGEMINAL NEURALGIA 
M. Brown~,C. Menard~,J-P. Bissonnette 2, M. Hodaie 3, H. Michaels 2, B-A. 
Millar ~, N. Laperriere ~ 
I - PRINCESS MARGARET HOSPITAL, Radiation Medicine Program, Toronto, 
Canada, 
2 - PRINCESS MARGARET HOSPITAL, Radiation Physics, Toronto, Canada, 
3 - TORONTO WESTERN HOSPITAL - UNIVERSITY HEALTH NETWORK, Department of 
Neurosurgery, Toronto, Canada 

Purpose/Objectif: Trigeminal neuralgia is a disabling condition that 
may be treated by Gamma Knife radiosurgery (GKS) when refractory 
to medical or other surgical interventions. However, the relapse rate 
following GKS is reported to be as high as 30-50%. GKS requires 
high targeting accuracy given the high doses of radiation delivered 
to a very small target, proximity of target to critical structures at risk 
of radiation injury, and absence of a PTV margin. Typically, GKS is 
dependent on CT and MRI fusion for provision of both geometric 
accuracy and anatomical detail. However, MRI is prone to spatial 
inaccuracy, with reported spatial differences between CT and MRI 
data being up to 3mm. We hypothesize that the high relapse rate 
following GKS may be due to target under dosage resulting from the 
geometric error introduced by MRI data. The purpose of this study 
was to determine the dosimetric impact of geometric inaccuracies 
during GKS for trigeminal neuralgia. 
Materials/Methods: The Gamma Knife database was reviewed for 
all trigeminal neuralgia cases. A test case was randomly selected 
and 0.Smm incremental errors on localization were modeled, up to 
a total of 3mm, in the X (lateral),Y (anterior-posterior) and Z (inferior- 
superior) planes in a positive (p) and negative direction. These shifts 



-S, 
Posters 

represented potential imaging geometric errors in the expected 
range of MRI inaccuracies. Dose volume histogram (DVH) analyses 
were generated for all modeled errors to determine the dosimetric 
impact of geometric error to the target. These data enabled a more 
directed introduction of localization errors for a further 7 cases. 
These cases utilised lmm incremental errors on localization in the 
X, Y and Z planes in the positive direction only, as direction did not 
substantially impact on the dose to trigeminal nerve in the test case. 
Errors of 0.Smm in magnitude generated similar data to the baseline 
planning test case, therefore errors of greater than 0.5mm in magni- 
tude were used for the subsequent 7 cases. 
Results: Analysis of DVH data for all 8 cases was undertaken and the 
relative change in mean area under the curve (AUC) was calculated 
for the trigeminal nerve DVH. For positive shifts in the X direction, 
mean AUC (SD) decreased to 94%(+3) of target coverage for lmm 
shifts, 78%(+4) for 2mm shifts and 58%(+4) for 3mm shifts. In the Y 
plane, mean AUC (SD) decreased to 95% (-+8) of target coverage for 
1 mm shifts, 83%(+17) for 2mm shifts and 74%(-+25) for 3mm shifts. 
For positive shifts in the Z direction, mean AUC (SD) decreased to 
90%(+7) of target coverage for 1 mm shifts, 66%(+ 10) for 2ram shifts 
and 40%(-+10) for 3mm shifts. 
Conclusions: Our data confirm that geometric errors of lmm or 
greater in magnitude substantially reduce dose delivery to the 
trigeminal nerve. This is most evident in the Z plane. This error is 
comparable to the reported inaccuracy of the Gamma Knife deliv- 
ery system. Therefore, a stringent evaluation of the geometric error 
introduced by MRI is critical to the clinical interpretation of dose- 
response relationships. 
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EXTRACRANIAL STEREOTACTIC RADIOTHERAPY FOR TREATMENT 
OF MULTIPLE LESIONS IN THE LUNG 
S. Jaywant ~ , E. Kagan ~, S. Resavy 2 
I - CANCER INSTITUTE OF NEW JERSEY, Radiation Oncology, New Brunswick, 
N J, USA, 
2 - ROBERT WOOD JOHNSON UNIVERSITY HOSPITAL, Radiation Oncology, New 
Brunswick, N J, USA 

Purpose/Objectif: Lung provides the most challenging area for de- 
livering stereotactic radiotherapy. As technology evolves, opportu- 
nities will arise for improving the clinical outcome and reducing tox- 
icity. The two main issues with respect to the lung continue to be: a) 
set up errors and b) breathing motion.There are now a few reports 
of clinicians resorting to the use of SBRT in the treatment of lung 
lesions. We report here the use of the Radionics XKnifeRT system for 
treating mutiple lesions in the lung using their Body Localizer. At 
this time breath-hold technique is used to adequately restrict tumor 
motion. 
Materials/Methods: The Radionics' Body Localizer consists of a 
whole body Vac-Lok bag that conforms to the patient's body when 

evacuated. This fits onto a carbon fiber board which is attached ei- 
ther to the CT couch or the linac couch. The stereotactic Iocalizer 
has 9 rods that define the coordinate system for the CT scans. A new 
feature within XKnifeRT does not require the CT Iocaiizer to be used. 
Three fiducials are placed on the chest so that they are visible on a 
single CT slice. These determine the origin for XKnifeRT planning 
system as well as for setting up the patient at the linac. The treat- 
ment delivery is on a Varian linear accelerator using a 120-leaf MLC 
that has the inner leaf width of S ram. Both conformal and IMRT de- 
livery is feasible using the 120 leaf MLC integrated into the XKnife 
stereotactic system. Currently orthogonal electronic portal imaging 
is utilized for verifying the patient setup. The total time needed for 
the patient to be on the linac couch when treating three lesions has 
been reduced to about one hour. 
Results: The Body Localizer has several limitations including the 
size of the patient. Also, due to the inherent inaccuracy of placing 
the patient in the Vac-Lok bag on a day to day basis, the external 
marker system is providing exceptional reproducibility and is within 
2 mm when referenced to bony landmarks. Although generally six 
conformal beam arrangement is preferred, IMRT has been used in 
many situations where three lesions were treated simultaneously. 
A margin of 15 mm appears to be adequate for upper lung lesions 
whereas 20 mm is certainly needed when dealing with lesions in the 
lower lung for patients that are cooperative and have been educated 
in the breath-hold technique. Clinical outcomes have been excellent 
with no report of any toxicity. 
Conclusions: The Radionics stereotactic technology is being imple- 
mented successfully in treating multiple lesions in the lung. Future 
direction includes Siemens PET-CT imaging directly linked to the 
XKnifeRT planning system and Image Guided Radiation Therapy for 
improved setup verification. 
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FRACTIONATED STEREOTACTIC RADIOTHERAPY IN MENINGIO- 
MAS: LOCAL CONTROL AND TOXICITY RESULTS. 
V. Rodriguez 1, A. Cabeza ~, R Caballero 1, T. Murillo ~, A. Manas ~, R 
Dominguez ~, E. Lanzos ~ 
I - HOSPITAL UNIVERSITARIO "12 DE OCTUBRE", Radiation Ontology, Madrid, 
Spain 

Purpose/Objectif: Meningiomas are the most common intracranial 
tumours arising from the meninges. Despite of surgery is the pri- 
mary treatment of choice in most of them, the use and indications 
of fractionated stereotactic radiotherapy (FSRT) are increasing in 
patients who had performed a subtotal resection and those with 
non surgical tumours or after relapse, reporting optimal results. The 
purpose of this study is to analyse local control, acute and late toxic- 
ity in a prospective group of patients with intracranial meningioma 
treated by FSRT 
Materials/Methods: between October 1997 and November 2005 
FSRT was performed in 58 patients with intracranial meningioma. 
Median age was 54 years (range 22-77), and the male/female rate 
was 1/3.8 (I 2 male/46 female). 60.3 % (35) were catalogued as WHO 
grade 1, and 39.7% (23) was inaccessible to histological study so in 
these cases the diagnosis was established by radiological criteria. 
FSRT was performed as primary therapy in 39.7% (23), as adjuvant 
therapy after subtotal surgery 27.6% (16), and as salvage treatment 
for relapse after surgery 32.8°'0 (19). PTV was defined as GTV + 5mm. 
The total dose applied was 56 Gy in fractions of 2 Gy, 5 fractions per 
week. Radiological control rate was calculated by the Kaplan-Meier 
method, and the toxicity was evaluated by the RTOG scale. 
Results: Median follow up was 42months (range 3-92). Global radio- 
logical control rate (by CT/MRI) was 96.4% (56/58), partial remission 
was observed in 32.7% (18) and tumour remained unchanged in 
65.5% (38). 94.8% (55/58) had neurological symptoms before FSRT, 
with total or partial remission in 29.1% (16), stabilisation in 69.1% 



- $486 - 

Posters 

(38) and progression in 1.8% (1). The mean time free of progression 
was 88 months (IC 95% 83-93 months) and both 3-year and 5-year 
actuarial rates was 94.5% (IC 95% 87.5-100). The rate of acute cu- 
taneous toxicity G1 was 24.1% (14), neurological acute toxicity G1 
in 5.2% (3) and G2 in 1.7% (1). Late toxicity was reported in 10.4% 
(6), G1 in 5.2% (3) and G2 in 5.2% (3). No patients developed G>3 
toxicity. 
Conclusions: FSRT is an effective and safe treatment for local con- 
trol in meningiomas.ln our serie the global control rate was 96,4% 
with an acceptable late toxicity 
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FRACTIONATED STEREOTACTIC RADIOTHERAPY IN THE MANA- 
GEMENT OF FUNCTIONING AND NON-FUNCTIONING PITUITARY 
ADENOMAS: A 8-YEAR EXPERIENCE AT HU ? 12 DE OCTUBRE 
L. Glarial, A. Cabeza~,T. Murillo ~, R Caballero~, A. Manas ~, E. Lanzos 1, R 
Fernandez Leton ~ 
I - HOSPITAL UNIVERSITARIO "12 DE OCTUBRE", Radiation Oncology, Madrid, 
Spain 

Purpose/Objectif: To evaluate the efficacy and safety of stereotactic 
fractionated radiosurgery (FSRT) delivered using CT/MRl-based treat- 
ment planning for functioning (F) and non-functioning (NF) pituitary 
adenomas. 
Materials/Methods: Between May 1997 and January 2005, 40 patients 
were treated with FSRT for residual or recurrent pituitary adenomas at 
HU "I 2 de Octubre". Twenty-nine patients presented with biochemical 
evidence of residual or recurrent Cushing disease (N=12), acromegaly 
(N=IO), prolactinoma (N=6), or FSH-secreting tumour (N=I). Eleven 
patients had NF adenomas with evidence of local progression. Median 
age was 45,5 years (range 21-73). The follow-up was 53.1 months (range 
11 -I 07 months). Toxicity was reported according CTC2. 36 patients had 
prior surgery with a subtotal resection, 3 patients had relapse and one 
patient had none. FSRT was delivered by LINAC. Treatment planning 
was based on fused CTIMRI images in all cases. The dose was 46 Gy. 
Endocrine follow-up included serial testing of urine free cortisol for 
Cushing disease, IGF-I for acromegaly, prolactin for prolactinoma, and 
FSH for FSH-secreting tumour.The endpoint for F tumours was normali- 
sation of endocrine testing without medical suppression (complete re- 
sponse) or normalization of endocrine testing on continued medical 
suppression (partial response). The primary endpoint for NF tumours 
was local control based on both MRI and clinical follow-up. 
Results: All patients achieve local control (stable disease in 24 and 
shrinkage in 16). Endocrine symptoms were resolved in ten patients 
(24,4%), improved in 18 (43,9%) and obtained stabilisation in 12 (29,3%). 
Hormone response was observed in 25 patients of F adenoma (86,2% 
of F adenomas).We describe hormone response by kind of F adenoma. 
Acute toxicity observed was grade I-III. Chronic toxicity was (percent 
expressed relative to evaluable patients for each symptom): Migraine, 
grade I, 3 (7,3%) and psychiatric, grade I, 3 (7,3%). Pituitary dysfunction 
after FSRT was observed, in different grade, in six patients (I 5%). with 
pituitary function, 9 (18%) had partial pituitary failure and 2 (4%) had 
complete pituitary failure after treatment. No visual complications were 
reported. 
Conclusions: FSRT is efficacious in the management of residual or re- 
current pituitary adenomas. FSRT is advantageous by joint stereotactic 
precision with know radiobiological effect by classical dose fraction. 
The tolerance was good and chronic toxicity was minimal. 
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HEARING PRESERVATION FOLLOWING STEREOTACTIC FRACTIONA- 
TED RADIOTHERAPY FOR ACOUSTIC NEUROMAS: PROGNOSTIC IM- 
PLICATIONS OF COCHLEAR DOSE. 
C. Thomas ~, R. Ma ~, S. Di Maio 2, B. Clark 3, E. Vollans 3, R. Lee 3, C. Chu 4, M. 

McKenzie ~, B. Toyota 2 
I - BC CANCER AGENCY, VANCOUVER CENTRE, Radiation Oncology, Vancouver, 
Canada, 
2- UNIVERSITY OF BRmSH COLUMBIA, Neurosurgery, Vancouver, Canada, 
3 - gc CANCER AGENCY, VANCOUVER CENTRF~ Medical Physics, Vancouver, Cana- 
da, 
4 - BC CANCER AGENCY, VANCOUVER CENTRE, Population and Preventive Oncol- 
ogy, Vancouver, Canada, 

Purpose/Objectif: To evaluate hearing preservation rates and to deter- 
mine its prognostic factors following fractionated stereotactic radio- 
therapy (FSRT) of acoustic neuroma (AN). 
Materials/Methods: Between May 1998 and December 2003, 34 pa- 
tients with serviceable hearing who received FSRT were identified. Clin- 
ical and audiologic data were collected prospectively. Serviceable hear- 
ing was defined as Gardner-Robertson (G-R) Grade I or I1. The median 
tumour volume was 2.2 cc (0.3-17.9). The prescription dose was 50 Gy 
in 25 fractions prescribed to the 100% isodose. Tumour control, toxic- 
ity and hearing preservation were recorded. Radiation doses (vgo, V80, 
VSO, max, min) to the cochlear and cochlear nucleus were analysed. 
Results: The 34 patients, 19 male and 15 female, median age 54 years 
(17-71 ) had a median follow-up of 36.5 months.The actuarial 2 year and 
4 year local control rates was 100% and 95.7% respectively. Permanent 
trigeminal and facial nerve preservation rates were 100%. The actuar- 
ial 2 and 3 year serviceable hearing preservation rate was 63.0% and 
63.0% respectively. The actuarial pre FSRT G-R grade preservation rate 
at 2 and 3 years was 53.8% and 45.5% respectively. The median loss in 
speech reception threshold (SRT) was 15 dB (range -10 to 65). Patients 
were split into two groups: deteriorated hearing (_> 15 dB loss of SRT) 
and preserved hearing (< 15 dB loss of SRT). By bivariate analysis, the 
radiotherapy doses to the cochlear were significantly different between 
the deteriorated and preserved hearing group for all cochlear dosimet- 
ric parameters measured. At median cochlear vgo, the median loss of 
SRT was 25 dB (_> median cochlear vgo) and 10 dB (< median cochlear 
V90) p= 0.038. Radiotherapy dose to cochlear nucleus, age, gender, 
pre-GK hearing grade, tumour volume, cochlear volume and cochlear 
nucleus volume failed to show any significance as prognostic factors. 
Using BrainLAB software, S cases in which the lateral extent of the PTV 
did not overlap the cochlear, and thus had the potential for lower coch- 
lear doses, were replanned with four different radiotherapy techniques, 
namely: arcs, dynamic arcs, static conformal and IMRT, with the cochlear 
defined as an OAR. In all cases, replanning resulted in statistically signifi- 
cant reduction in radiation to the cochlear (p= 0.001 ), however no one 
replanning technique was found to be superior. 
Conclusions: The radiation dose to the cochlear is strongly predictive 
for subsequent hearing deterioration. It is essential for the cochlear to 
be outlined as an organ at risk, and radiation techniques optimized, to 
improve long term hearing preservation. 

CharacterisUcs 

cochlear V90 
cochlear VSO 
cochlear VEO 
cochlear rnin 
cochlear max 

Deteriorated (SRT Preserved (SRT 
loss> 15 dB) loss< 15dB) p value 
mean m e d i a n  I mean [me" ,ao I 

71,25 86.8 41,33 30.56 0.043 
88,9g 99.9 58,99 68.5 0.006 
99.94 100 81,6 100 0,012 
75.42 79 52.47 51 0.01 
97.68 98 90.93 96 0.007 
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ISOLATED LYMPH NODE METASTASIS FROM COLORECTAL CAN- 
CER TREATED BY STEREOTACTIC RADIATION THERAPY 
C.W. Choi ~, M.S. Kim ~, S.Y. Yoo 1, C.K. Cho 1, HJ. Yoo 1, K.M. Yang ~, Y.S. 
Seo ~ , D.H. Lee 1 , D.Y. Hwang 2, S.M. Moon 2 
1 - KOREA CANCER CENTER HOSPITAb Radiation Oncology, Seoul, South Ko- 
rea, 2 - KOREA CANCER CENTER HOSPITAL, SuFgeFE, Seoul, South Korea 
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Purpose/Objectif: Although metastases from primary tumors are 
usually considered to be fatal, the patients with isolated metastases 
from colorectal cancers can be expected to have a relatively long 
survival if treatment is performed adequately. As treatment for iso- 
lated liver or lung metastasis from colorectal cancer, the role of ag- 
gressive local modality like surgery was defined well. However, in 
cases of isolated lymph node (LN) metastasis, the role of local mo- 
dality was not defined exactly and chemotherapy was considered 
for the only treatment option.The aim of this study is to evaluate the 
role of stereotactic radiation therapy (SRT) as local modality treat- 
ment for isolated lymph node metastasis from colorectal cancer. 
Materials/Methods: From September 2002 to August 2004, among 
42 patients with recurrent colorectal cancer treated with SRT using 
CyberKnife (CK), 19 patients were proven to have isolated LN me- 
tastasis and enrolled for this retrospective analysis. They all received 
chemotherapy as first line or combined with CK.The recurrence sites 
were pelvic LN in 10 patients, presacral or rectal lesion in 6, and peri- 
aortic LN in 3. Four patients received previous RT on treatment site. 
The patients who were in the status of first and second relapse at 
the time for CK were 16 and 3, respectively. The range of the longest 
diameter of the tumor was 2-11 cm (median 4 cm). Four patients 
were treated with a single fraction of 13 to 18 Gy as a boost follow- 
ing external beam radiation therapy (RT) of 40 to 45 Gy. Fifteen pa- 
tients received 3 fraction SRT of 33 Gy to 42 Gy. Overall survival (OS), 
tumor progression-free survival (TPFS) and disease progression-free 
survival (DPFS) rate were calculated from the date of SRT using Ka- 
plan-Meier method. The median follow-up duration was 26 months 
(range 7-39 months). 
Results: The 3-year OS rate was 67.5% and DPFS rate was 45%. The 
overall median survival time was 37 months.Tumor response evalu- 
ated by 12 months after CK were complete response (CR) in 9 pa- 
tients (47%), partial response (PR) in 3 patients (16%), stable disease 
(SD) in 6 patients (32%), and progression (PD) in 1 patient.The cases 
with first relapse, smaller planning target volume (<26 cc), or long 
progression free time from operation to first relapse (>23 months) 
had significant better OS (p<O.O5). Also response group (CR+PR) af- 
ter CK had significant better OS (p=O.06) than that of non-response 
group (SD+PD). In aspect of TPFS, the cases that first relapse oc- 
curred within 24 months after initial operation had significant poor 
prognosis (p<O.O5).The diameter of tumor (<4.5 cm vs. >4.5 cm) was 
marginally significant factor on DFS (p=O.07). Treatment related se- 
vere complication was not found during follow-up period. 
Conclusions: Even though follow-up period is not enough to evalu- 
ate its effectiveness, the OS or DFS rate were outstanding and 
showed similar to the results of cases performed surgery for isolated 
liver or lung metastasis. Isolated LN metastasis from colorectal can- 
cer would be good candidate for aggressive local modality includ- 
ing SRT in aspect of improving survival rate as cases of isolated lung 
or liver metastasis. 
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LINAC-BASED STEREOTATIC RADIOTHERAPY FOR BRAIN METAS- 
TASES : A PALLIATIVE TREATMENT ? 
J.-F. Rosier~, F. Dessy~, L. Gilbeau~,A. Doneux~,C. Mitine~, L. Harzee~, M. 
Th. Hoornaert ~ 
1 -JOLIMONT, Radiotherapy, Haine St Paul, Belgium 

Purpose/Objectif: The aim of the study is to report the outcome of 
24 patients with 32 brain metastases (BM) from solid tumors treated 
by stereotatic radiotherapy using a 6MV photon beam and Brains- 
can TPS. 
Results: Mean age is 65 years, 71% are female and the median of 
Karnofsky Performance Score is 89%. A total of 17 patients were 
treated for a single newly diagnosed BM, 6 for 2 BM and 1 for 3 BM. 
The most common histology is non-small cell lung (33,5%) and 
breast carcinoma (29,5%). The other tumor histologies were recto- 

sigmoid (12, 5%), bladder (8, 5%), oesophagus (4%), ovarian (4%), 
cervix (4%) cancer and small cell carcinoma (4%).Headache was the 
only sign of initial symptom in 9 patients. Additional symptoms, usu- 
ally included motor deficit, dizziness, change in mental status, visual 
deficits and seizures in order of decreasing frequency. Asymptomatic 
BM was found during staging procedures in 4 patients. Radiosurgery 
was used as sole management (8 patients) or in combination with 
WBRT (4 patients).Single shot treatment is not always affordable in 
case of large tumors: 9 patients received hypofractionated stere- 
otatic radiotherapy (hfSRT) and 3 patients with a large and small BM 
a combination of hfSRT and radiosurgery. 14 patients remain alive 
with a median follow-up of 4 months: 12 without cranial evolution, 
2 with new BM received salvage treatment. Of the 4 patients with 
neurological function >2, 2 improved, 1 remained stable and 1got 
worse. Of thelO patients with a baseline neurological function of 1, 
6 remained stable and 4 got worse. Brain tumor progression was the 
cause of death for 2 patients only but 8 died due to an extracranial 
evolution and/or chemotherapy toxicity. 
Conclusions: Stereotatic radiotherapy required no hospitalisation 
and lead to earlier symptom palliation. The incidence of radiation- 
induced dementia was far lower than with standard treatment. 
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LUNG CANCER STEREOTACTIC BODY RADIOTHERAPY: THE DOSI- 
METRIC EFFECT OF HETEROGENEITY CORRECTION ON NORMAL 
TISSUE TOLERANCES AND TARGET COVERAGE 
K. Franks ~, J-R Bissonnette~,T. Purdie ~, D. Jaffray~,J. Cho ~, D. Payne ~, A. 
Sun~,G. Kane~,S. Pearsonl,A. Bezjak ~ 
1 - RADIATION MEDICINE PROGRAM, PRINCESS MARGARET HOSPITAL, UNIVERSITY 
HEALTH NETWOR, Department of Radiation Oncology, University of To- 
ronto, Toronto, Canada 

Purpose/Objectif: High radioablative doses used in Lung Stere- 
otactic Body Radiotherapy (SBRT) pose an increased risk of normal 
tissue toxicity. Accurate calculation of doses received by organs at 
risk (OARs) is critical in ensuring the safety of SBRT. Heterogeneity 
correction (HC) of dose is not used in SBRT protocols. The aim is to 
examine the effect of HC on the OARs and target dose distribution. 
Materials/Methods: The 4DCT datasets of 10 pts with stage I non- 
small cell lung cancer, treated with 60Gy in 3 fractions, were ana- 
lyzed retrospectively. The CTV (CTV=GTV) was contoured on the 
maximum exhale and maximum inhale datasets and fused to form 
the internal target volume (ITV). ITV was uniformly expanded by 
5mm into a PTV. OARs (heart, esophagus, proximal airway, distal 
airway, spinal cord, lung) were contoured on the maximum exhale 
dataset. HC is well characterized for our system and known to be 
a good model. The protocol plan was calculated with and without 
heterogeneity correction, using identical beam arrangements and 
monitor units. Two standard conformality indices were calculated 
on both plans; the ratio of the prescription isodose volume to PTV 
(CI~) and the ratio of the volume of PTV receiving the prescription 
isodose to the PTV (V100); ideal score for both =1.0. 
Results: The mean GTV was 5.61+4.36 (1 SD) [range: 1.26-15.51] 
cm3; the mean PTV was 27.30+12.28 [10.87-48.36] cm 3. HC increased 
the mean dose to heart by 1.20+1.81 [-0.77-4.39] Gy; esophagus by 
1.92_+1.04 [0.67-3.70] Gy; proximal airway by 0.91+0.85 [0-2.50] Gy; 
distal airway by 0.80+1.05 [-0.10-3.00] Gy; spinal canal by 1.46+1.40 
[-0.29-4.30] Gy; lung by 0.25+0.36 [-0.56-0.88] Gy; V20 by 0.34+0.72 
[-1.54-1.17] %. In 1/10 pts, HC resulted in the spinal canal dose 
exceeding protocol dose limits. The mean uncorrected CI 1 was 
1.26±0.12 [1.11-1.50] while the mean HC CII was 1.05±0.2010.65- 
1.25]. The mean uncorrected VIO0 was 0.97-+0.02 [0.95-1.00] while 
the mean HCVIO0 was 0.87-+0.10 [0.65-0.99]. 
Conclusions: Heterogeneity correction typically causes a small in- 
crease in OAR dose, which was not clinically relevant for most cases 
examined; this is critically dependent on tumor location in rela- 
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t ion to OAR, and may result in unacceptable doses if OAR is close 
to PTV. Effect of  HC on conformali ty indices was greater, and more 
unpredictable. To ensure appropriate target coverage and safety of  
all SBRT plans, optimized plans using heterogeneity corrections are 
preferred. 
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LUNG TUMOR TRACKING DURING STEREOTACTIC RADIOTHERAPY 
TREATMENT WITH THE CYBERKNIFE: MARKER PLACEMENT AND 
EARLY RESULTS 
J. Nuyttens ~, J-B. Prevost ~, J. Praag ~, M. Hoogeman ~, R Pattynama 2, R 
Levendag ~ 
I - ERASMUS MC - DANIEL DEN HOED CANCER CENTERr Radiotherapy, Rotter- 
dam, The Netherlands, 
2 - ERASMUS MC - CENTER, Interventional Radiology, Rotterdam, The Neth- 
erlands 

Purpose/Object i f :  Lung tumor  tracking during stereotactic ra- 
diotherapy treatment with the CyberKnife requires the insertion of  
markers in or close to the tumor. However, in this group of  inoper- 
able patients, it is associated with high risks like pneumothorax.  To 
reduce the risks, 3 different methods o f  marker placement were 
used: 1) intravascular coil placement, 2) percutaneous intrathoracal 
and 3) percutaneous extrathoracal placement (for f ixed tumors to 
the thorax).To evaluate these techniques, we investigated the toxic- 
ity of  the marker placement and the tumor  response. 
Mater ia ls /Methods:  Markers were placed in or around 22 tumors 
in 20 patients: 13 patients were treated with curative intention (T1- 
2NOMO lung cancers), and 7 with palliative intention (2 with recurrent 
lung cancer, and 5 with metastasis). Five patients had the Charlson 
comorbidi ty score o f  1-2, 6 patients 3-4 and 9 patients more than 4. 
Platinum fiducials (4 mm by 0.9 mm) and intravascular embolisation 
coils were used as markers. In total, 78 markers were placed: 37 in- 
trathoracal, 25 intravascular and 16 extrathoracal. Seven days after 
marker placement, a planning CTscan was made and the GTV was 
contoured on a 4-D CTscan. The PTV equaled the GTV plus 5 mm. 
For curative treatment, a total dose o f  36 Gy (1 patient), 45 Gy (8 
patients) or 60 Gy (4 patients) was prescribed to the 80-85% isodose 
line and was given in 3 fractions. For palliative treatment, a median 
dose of  45 Gy (range: 30-49 Gy, 3 Gy/fraction) was prescribed to the 
70-80%. The response was evaluated with a CTscan 6-8 weeks after 
the last t reatment and routinely thereafter. The median fol low up 
was 4 months (range 2-11). 
Results: No severe toxicity due to the marker placement was seen. 
Only 1 patient complained o f  severe intrathoracal pain several hours 
after intravascular coil placement. Pneumothorax was not seen. Two 
patients complained of  intrathoracal pain 2-3 weeks after the treat- 
ment that disappeared with NSAIDs. The local control was 100%. 
Three tumors in 3 patients had a complete response after a median 
t ime o f  6 months, 16 tumors in 15 patients had a partial response 
after a median t ime of  2.4 months. Three tumors in 2 patients with 
metastatic disease had stable disease after a median t ime of  2 
months. 
Conclusions: No severe toxicity o f  marker placement was seen due 
to the 3 methods. CyberKnife tumor  tracking with markers is feasi- 
ble and resulted in excellent tumor  response. Longer fol low up is 
needed to validate the local control. 
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PRELIMINARY PLANNING COMPARISON BETWEEN GAMMA KNIFE 
AND HELICAL TOMOTHERAPY TREATMENTS IN CASE OF SMALL 
BENIGN BRAIN DISEASE 
A. Del Vecchio T , S. Broggi 1 , G.M. Cattaneo ~ , R Signorotto ~ , M. Motta 2, R 
PicozzP, A. Bolognesi 2, F. Fazio 2, R. Calandrino ~, R Fazio 4 
1 - S. RAFFAELE HOSPITAL, Department of Medical Physics, Milan, Italy, 

2 - S. RAFEAELE HOSPITAL, Department of Radiotherapy, Milan, Italy, 
3 - S. RAFFAELE HOSPITAL, Department of Neurosurgery, Milan, Italy, 
4 - IBFM CNR, Milan, Italy 

Purpose/Object i f :  Gamma Knife (GK) is considered the eligible irra- 
diation technique in treating small brain lesions, due to its capabil i ty 
to create very high dose gradients and thanks to the use o f  a stere- 
otactic frame during all the diagnostic and therapeutic procedures. 
Helical Tomotherapy (HT) is a new irradiation modal i ty able to pro- 
vide a better dose painting (target coverage while sparing healthy 
tissue) compared with CRT and Linac-based IMR; the daily acquisi- 
t ion o f  a MV_CT reduces random and systematic set-up errors. 
Mater ia ls /Methods:  A few patients affected by (a single) small be- 
nign brain disease (Vtarget<lOcc), previously treated with Gamma 
Knife, were selected and re-planned for HT. Same organs at risk 
(OARs) contours were considered and the target volume defined 
for GK was not expanded. Patients had coregistered CT and MRI im- 
ages acquired in t reatment posit ion with stereotactic frame in place. 
GK plans were optimised to deliver the prescribed dose (13-15 Gy) 
at a reference isodose (usually 50%), by l imiting the dose to OARs 
according to the dose volume constraints adopted in our  clinical 
practice. HT plans (Tomotherapy Inc.) were inversely optimised to 
deliver the same GK prescribed dose at (,d) 95% of  target volume, 
by satisfying the same GK dose-volume constraints for OARs. For HT 
plans these user selectable parameters were considered: field width 
equal to 1 cm, a pitch o f  0.1 and a modulat ion factor equal to 3. GK 
plans were made using 4 and/or 8 mm coll imator helmets. HTTPS, 
but not GK TPS, was able to apply inhomogenei ty  correction dur- 
ing 3D dose calculation. Plans were compared in terms o f  DVHs and 
dose statistics. As an appraisal o f  the conformation of  the dose dis- 
t r ibut ion to the target and the body involvement to high dose, the 
conformity index (CI) was defined as: Cl=(V2PTV/(VPTV(reference 
dose)*VTOT(reference dose)). 
Results: A good dose conformity was reported both for GK and 
HT plans: the Conformity Index values were in the range 0.8-0.9. 
HT plans improved dose homogenei ty  in the target volume with 
a SD<3% and Dmax always less than 107% of  the prescribed dose. 
Brain stem (most critical OAR) dose constraints were satisfied both 
with GK and HT: Dmax< 14 Gy, V12< 0.025cc (HT) and V12< 0.01cc 
(GK). 
Conclusions: Preliminary results suggest that, in cases o f  small and 
"simple" brain disease, HT is able to produce dose gradients compa- 
rable with that obtained by GKTPS. 
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RE-IRRADIATION WITH STEREOTACTIC RADIOSURGERY IN PA- 
TIENTS WITH HEAD AND NECKTUMORS USING HYBRID FDG-PET/ 
CTTO IMPROVETARGET LOCALIZATION ? PRELIMINARY RESULTS 
R. Andrade ~, D. Heron 2, G. Voynov 2, S. Burton 2, R. Ferris 3, J. Grandis 3, 
N. Avril 4 
I - UNIVERSITY OF PFr'rSBURGH CANCER INSTITUTE, Radiation Oncology, Pitts- 
burgh,, USA 
2 - UNIVERSITY OF PrnSBURGH CANCER INSTITUTE, Pittsburgh, Pennsylvania, U S 
A, Radiation Oncology, Pittsburgh,, U S A 
3 - UNIVERSITY OF P~TTSBURGH CANCER INSTITUTE, Pittsburgh, Pennsylvania, U S 
A, Otolaryngology, Pittsburgh,, USA 
4 - DEPARTMENT OF NUCLEAR MEDICINE, Barts and the London School of Medi- 
cine, Queen M, Nuclear Medicine, London, UK 

Purpose/Objectif: Re-irradiation of  locally recurrent head and neck 
carcinomas still poses a challenge especially due to dose l imitation 
and precise target definit ion on a previously irradiated a n d / o r  sur- 
gically violated tissue. Stereotactic radiosurgery (SRS) is a relatively 
new treatment modali ty al lowing precise delivery o f  the radiation 
beam to cancer tissue. The purpose of  this study was to evaluate the 
use o f  positron emission tomography and computed tomography 
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(PET/CT) using [F-18] Fluorodeoxyglucose (FDG) for target defini- 
tion prior to stereotactic radio surgery. 
Materials/Methods: Sixty-seven patients with a total of 74 recur- 
rent head and neck tumor lesions were treated with SRS using the 
CyberKnife Frameless Radiosurgery System (Accuray Inc., Sunnyvale, 
CA ). All patients had a FDG-PET/CT for whole body staging and a 
planning CT-based simulation. Lesions visually identified as local 
tumor recurrence by FDG-PET/CT were contoured as the clinical tar- 
get volume (CTV) without a margin on the planning CT scans by an 
experienced radiation oncologist. Patients were followed clinically 
and/or by serial FDG-PET/CT or other scans to evaluate response. 
Results: Ninety seven percent of the patients had received at least 
one course of irradiation treatment and 52% had undergone sur- 
gery previously to SRS. Most of the local tumor recurrences were 
poorly visualized on the treatment planning CT due to fibrosis, 
necrosis, and edema from previous treatments. All recurrent tumors 
had increased FDG uptake and the tumor definition obtained from 
hybrid FDG-PET/CT was superior to both the diagnostic and plan- 
ning CTs in determining the exact target location and extent. Fifty- 
seven percent of the patients have died after a median follow-up of 
10 months, 32 patients are alive and had been followed for an aver- 
age of 12 months. Forty-two out of 67 patients progressed locally, of 
the 74 lesions, 21 (27%) progressed inside the treatment volume, 12 
outside (I 5%), and 9 (I I%) both inside and outside of the treatment 
volume. Fourteen patients developed distant metastasis. 
Conclusions: FDG-PET/CT was invaluable for stereotactic radiosur- 
gery planning in patients with local recurrence of head and neck 
cancer. The precise tumor localization and extent was accurately 
determined by FDG-PET/CT in this cohort. Despite the lack of a 
margin around the CTV, only 9 out of 74 lesions failed both inside 
and outside the treated volume. All other failures were either inside 
the treated volume or entirely outside the treated volume. This may 
advocate that FDG-PET/CT augment target definition for this group 
although there's clearly a potential for dose-escalation to further 
minimize in-field failures. 
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REDUCING TREATMENT TIME FOR EXTRACRANIAL ROBOTIC RA- 
DIOSURGERY 
J. PA¶II ~, M. HoogemaM, J. Pr~vost~, J. Nuyttens ~, P. Levendag I, B. Heij- 
men I 
I - ERASMUS MC ? DANIEL DEN HOED CANCER CENTER, Radiation Oncology, Rot- 
terdam, The Netherlands 

Purpose/Objectif: With the CyberKnife robotic organ tracking sys- 
tem, early stage non-small cell lung cancer patients are treated with 
3x20 Gy at our institution. In current practice, delivery of 20 Gy may 
require as much as 10787 monitor units (MUs). A new planning strat- 
egy has been developed to substantially reduce the treatment time 
by reducing the required number of MUs. 
Materials/Methods: The CyberKnife system uses many non-copla- 
nar and non-isocentric beam directions to produce highly conformal 
treatment plans with a cone beam (5-60 mm diameter).The inverse 
treatment-planning algorithm minimizes the number of MUs by 
beam weight optimization within the imposed clinical constraints. 
For S patients, we systematically investigated the relationship be- 
tween the number of MUs, the plan quality, the selected cone diam- 
eters, and the beam direction setup. In clinical practice one cone size 
is usually used, which is aimed at random surface points of the PTV. 
For optimal conformity, the cone diameter is relatively small. As an 
alternative we investigated a two-cone technique. A larger cone is 
aimed at an inner surface of the PTV. With this cone the bulk of the 
tumor is irradiated efficiently. A small cone is aimed at the PTV-sur- 
face, and is used to increase the conformity of the dose distribution. 
The plan quality was assessed by the conformity index, mean lung 
dose (MLD), V20 and by visual inspection. The reduction in MUs was 

determined by comparing the two-cone plan with a one-cone plan 
with equal MLD. 
Results: With the new two-cone technique the required number 
of MUs was reduced by an average 39% (range 24-52; p = 0.009), 
while the quality of the treatment plans was not compromised. The 
combination of cone sizes for the most optimal plan was 25 or 30 
mm for the small cone and 35 or 40 mm for the large cone. The aver- 
age PTV-volume was 36 cm 3 (range 34-51 ). Typically, the diameter of 
the large cone was equal to the minimum diameter of all beams eye 
view projections of the PTV. The large cone was aimed at the PTV- 
volume that was shrunk with 8 or 10 mm. 
Conclusions: With the new treatment approach, the number of MUs 
could be reduced significantly (up to 52%) without compromising 
the quality of the treatment plans. The reduction of MUs minimizes 
the delivered dose by radiation leakage and decreases treatment 
time, which is advantageous for patient comfort, patient through- 
put and possibly also for the biological effectiveness of the deliv- 
ered dose. 
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RESPIRATORY-GATED EXTRACRANIAL RADIOSURGICAL TARGET 
LOCALIZATION 
J. BayoutM, J. Waldron I, K. Bhatia ~, M. Buatti ~ 
I - UNIVERSITY OF IOWA HOSPITAL AND CLINICS~ Radiation Ontology, Iowa City, 
USA 

Purpose/Objectif: Stereotactic radiosurgery techniques for intrac- 
ranial tumors using frames have traditionally been accepted as 
yielding the most precise tumor targeting available. Lung tumors 
present a particularly unique challenge due to the effect of respira- 
tory motion. The aim of this project was to characterize an optical 
guidance system for respiratory-gated extracranial radiosurgical tar- 
get localization at the time of treatment delivery. 
Materials/Methods: Respiratory motion was measured simultane- 
ously with two systems: a strain gauge belt with a pressure sen- 
sor (Anzai Medical, Tokyo, Japan)placed at the umbilicus, and two 
passive-reflection marker arrays visualized by an optical tracking 
system using infra-red cameras (Northern Digital, Inc.,Ontario, CA) 
and an in-house developed software. Proof of concept was evalu- 
ated for three normal volunteers placed in a supine position mimick- 
ing a thoracic treatment. Respiratory motion was simultaneously 
recorded on both the optical tracking system (15 measurements per 
second) and the strain gauge belt (40 measurements per second) 
for approximately 120 complete respiratory cycles (over 10 min- 
utes), providing > 9,000 data points for comparison in each subject. 
The subjects were instructed to cough near the beginning of the 
acquisition to allow the three datasets to be temporally synchro- 
nized. The stability of the optical tracking system and its setup was 
verified with a stationary jig revealed at the beginning and end of 
each study (Z med, Ashland Mass.). The variability in abdominal-ar- 
ray position and thoracic-array position were calculated along each 
cardinal axis for all phases of the respiratory cycle. 
Results: Strain gauge derived respiratory phase was highly predic- 
tive of the spatial location of the abdominal-array. For phases of the 
respiratory cycle determined from the strain gauge system between 
80% expiration down to 0% and back up to 60% inspiration, the spa- 
tial position of the abdominal-array was within 1 mm for all three 
axes. In the example below the maximum abdominal motion along 
any one axis was 25 mm. Strain gauge derived respiratory phase was 
also predictive of the spatial location of the thoracic-array to within 
2 mm in all phases and within 1 mm (95% confidence) between 80% 
expiration and 60% inspiration. The greatest variability was seen 
between 60% inspiration and 100% inspiration in all subjects, with 
all points within 3 mm. The in-house software allowed us to identify 
three independent arrays, enabling us to fix the third array to the 
treatment couch for relative couch movement as indicated by the 
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moving array secured to the subject's thorax. 
Conclusions: By gating the measurement of the spatial location of 
an infra-red reflective array secured to the subject's thorax, we are 
able to localize the target to within 2 mm throughout the majority 
of the respiratory cycle for 120 cycles. This appears to be a viable 
approach for respiratory-gated extracranial radiosurgical target lo- 
calization at the time of treatment delivery. 

O~$place~nt of Array o~ Abdo~  Ourlpg RespJcation Co~e4ated With Strsin Gauge Sen~r  
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SELECTION OF A COLLIMATION TECHNIQUE FOR INTRACRANIAL 
STEREOTACTIC RADIOSURGERY 
J. Alberty ~, A. Sprangers ~, E. Bossuyt ~, R. Reymen ~, N. Mertens ~ , F. Van 
Hoop 
7 - ONCOLOGISCH CENTRUM GVA, Physics, Wilrijk, Belgium 

Purpose/Objectif: Comparing S different collimation techniques for 
single fraction high dose intracranial stereotactic radiosurgery. Fysi- 
cal interpretation of the results. 
Materials/Methods: 57 patients were retrospectively re planned 
(Brainscan 5.31) using the Brainlab M3 (3-5 ram), Varian 120 MLC 
(5 ram) in static and dynamic multileaf arc mode and the circular 
cones in arc mode. 
Dose ranging from 10-25 Gy (80% isodose). Volume ranging from 
0.1-30cc. 
As a comparison to the original treatment plan, only the collimation 
technique was changed. 
Parameters investigated : target volume coverage (80%,50%), 
conformity index (80%,50%), irradiated healthy tissue volume 
(80%150%), minimal and maximal dose on target volume, dose ho- 
mogeneity and ellipse factor. 
Results: All parameters were analysed with the ANOVA method. 
Significant (p<0.05) parameters like PTV coverage ,conformity In- 
dex, PTV minimal dose and dose on healthy tissue were further 
investigated. These parameters were better and less variable with 
MLC than with circular cone. However, for Target Volumes less than 
Icc the circular cone is still better due to its smaller penumbra, com- 
pared to MLC. There is no significant difference between both MLC's 
when used in dynamic mode. 
Conclusions: I) In single fraction high dose intracranial stereotactic 
radiosurgery, MLC seems to be superior to cones in covering irregu- 
lar lesions above I cc. For lesions under I cc volume, tissue sparing 
effect is lost, due to X-ray leakage (larger penumbra). 
2) The advantage of smaller leaf size, disappears when using MLC in 
dynamic mode, due to the fact the MLC reshapes itself around the 
PTV as the gantry rotates. 
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SEMI-AUTOMATIC ANALYSIS OF WlNSTON-LUTZ FILM IMAGES TO 
ASSESS ISOCENTRIC ACCURACY 

E. Kouwenhoven~,J. Van Egmond~,J. Van Santvoort ~ 
1 - MEDICAL CENTRE HAAGLANDEN, Clinical Physics, The Hague, The Nether- 
lands 

Purpose/Objectif: The application of stereotactic radiotherapy puts 
high demands on the accuracy of the mechanical alignment of the 
linac. For our Novalis system we evaluate this in a weekly scheme 
by means of a Winston-Lutz test. In this test a tungsten sphere is 
attached to the couch at the position of the lasers and exposed 
with a cone shaped beam of 7.5 mm diameter. The entire range of 
clinically used gantry and couch angles is measured with a film, in 
a total of 9 combinations. Analysis of the measurement requires as- 
sessing the position of the shadow of the sphere with respect to the 
field edge. Differences in positions can have multiple causes, such 
as laser misalignment, gantry sag, etc. We developed a method for 
(1) automatically finding the center of the image of the sphere and 
of the field edge; and (2) analyzing these values, giving a proposal 
for adjustment of the lasers. From these, the minimum radius of a 
sphere containing the mechanical isocenter is determined, after ad- 
justment of the lasers. 
Materials/Methods: The film used for 9 consecutive exposures in 
a standardised setup is developed and scanned in at 300 dpi. The 
digital image is processed with our own software (Matlab, The Math- 
works). The software recognises the areas containing the exposures 
by thresholding and histogram analysis. These areas are further 
processed by an edge detection procedure and Hough transfor- 
mation in order to find the center of the sphere's image and the 
field edge. The differences between these center positions are used 
in a geometric model in order to obtain the laser adjustments. The 
model fit is based on minimisation of the maximum displacement, a 
formulation that is in agreement with the definition of the mechani- 
cal isocentre. 
Results: Experimental validation showed that the displacement of 
the isocentre could be estimated with an accuracy of 0.15+0.05 mm 
(average + SD). 
Over a period of two yea rs the Winston-Lutz tests were analysed. The 
minimal radius of a sphere containing the isocentre was 0.51+0.07 
mm (average _+ SD). 
Conclusions: A fast and accurate software tool was developed that 
facilitates the processing of our weekly Winston-Lutz tests. The tool 
automatically finds the projection of the applied sphere and the 
field edge on the film, and deduces values for the offset of the lasers. 
Using these offset values, a residual error is calculated that reflects 
the variation of isocentre location for different table and gantry an- 
gles, and is an important quality control parameter. 
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STEREOTACTIC IRRADIATION FOR MENINGIOMAS 
M. TakahashP,T. Inomata~,Y. Uesugi~,T. Tatsumi~,T. Shimbo ~, I. Nara- 
bayashi ~ 
1 - OSAKA MEDICAL COLLEGE, Department of Radiology, Takatsuki, Japan 

Purpose/Objectif: We evaluated the outcomes of patients who re- 
ceived treatment by stereotactic irradiation (STI) for benign menin- 
giomas at least one year previously. 
Materials/Methods: Twenty-seven benign meningiomas in 23 pa- 
tients were treated with STI between December 1999 and March 
2005 and were observed for more than one year. There were four 
male and 19 female patients.The mean age of these 23 patients was 
55.6+13.6 years. Eleven lesions were treated by STI only. Eight lesions 
were treated by STI for post-operative irradiation, and eight lesions 
were treated by STI for local recurrence or regrowth after resection. 
Thirteen patients (14 lesions) had neurological symptoms owing 
to tumors. Seventeen lesions of 27 were skull base meningiomas. 
We treated 23 lesions in 19 patients by single fraction stereotactic 
radiosurgery (SRS) and four lesions in four patients by fractionated 
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stereotactic radiotherapy (SRT). The mean of the peripheral doses 
for SRS was 15_+2.4 Gy (range: 12-20 Gy). The biologically effective 
dose (BED) of this value was 94.3+28 Gy s (range: 60-153 Gys), sup- 
posing a/~3=3. On the other hand, the range of the peripheral doses 
for SRTs was 25-35 Gy / 6-9 Fr and that for the BED was 58.2-80.7 Gy 3. 
We calculated the reduction rates of the tumors by comparing MR 
imaging of pre-treatment and post-treatment 
Results: The median observation time was 44 months (range: 12-75 
months). The tumor control rate (CR+PR+SD) was 88.9%; the aver- 
age of the reduction rates was 33.4+55.0%. The reduction rate cor- 
related with BED (p<0.01). When we delivered more than 100 Gy3 
for the peripheral dose, no tumor expanded after treatment (the 
reduction rates were over 0%). In four lesions treated by SRT, BEDs 
were less than 80 Gy s and the reduction rates were less than 50%. 
Six lesions (42.9%) of 14 had an improvement of neurological symp- 
toms, seven lesions (50%) showed no change of symptoms, and one 
lesion (7.1%) had worsening of symptoms. The reduction rates of all 
improvement cases were over 50%. Two patients treated by SRT had 
some neurological symptoms before treatment, and they did not 
improve the complaints. Four patients had late sequelae. All of them 
were treated by SRS, and the region of those tumors was the skull 
base. The patients received various peripheral doses (range: 12-16 
Gy), but three of them were treated by the double isocenter tech- 
nique because of irregular shapes of these tumors. 
Conclusions: SRS for benign meningiomas can result in good local 
control and improvement of symptoms. When one treats skull base 
meningiomas in which forms are distorted, it is important to choose 
the cases carefully because there are some risks of increasing the 
high dose area of brain nerves and brain stem and increased fre- 
quency of late sequelae, particularly when using the multi-centric 
technique. In cases of treatment by SRT for benign meningiomas, 
there were no late sequelae, but we had neither good local control 
nor improvement of complaints. 
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STEREOTACTIC RADIOSURGERY (SRS) FOR INTRACRANIAL LE- 
SIONS: CONES OR MLC, WHICH ONE TO CHOOSE? 
Y. Geussens~, J. Alberty 2, P. Herregodts s, H. Verstraete ~, R. Weytjens ~, 
L. Dirix 1, Ph. Huget ~ 
I - GvA, SINT AUGUSTINUS - SINT VINCENTIUS, Oncologisch Centrum, Wilrijk 
- Antwerp, Belgium, 
2 - GvA, SINT AUGUSTINUS - SINT VINCENTIUS, Oncologisch Centrum - Fysics, 
Wilrijk - Antwerp, Belgium, 
3 - GvA, SINT AUGUSTINUS - SINT VINCENTIUS, Neurosurgery, Wilrijk - Antwerp, 
Belgium 

Purpose/Objectif: Our centre has used cones as the collimation 
technique for stereotactic radiosurgery of intracranial lesions since 
1995. Since 2003, multileaf collimation (MLC) has also been applied 
for this indication. In this study, we asked which collimation tech- 
nique gives the most optimal dose distribution, taking into account 
the dose delivered on PTV and organs at risk. 
Materials/Methods: We selected 60 consecutive patients, suffer- 
ing from a solitary brain tumour and treated with SRS in the year 
2002-2003.These brain tumours included malignant lesions (14 me- 
tastases, dose 25 Gy), benign brain tumours (12 vestibular schwan- 
nomas (14 Gy), 23 meningiomas (14 Gy) and 7 tumours of the pitui- 
tary gland (14-25 Gy)) and non tumoural lesions (4 Arterio-venous 
Malformations (25-40 Gy)). These doses were prescribed to the 80 % 
isodose, on the periphery of the lesion. The diameter of the lesions 
varied between 5.5 and 57.2 mm. Four different treatment plans 
were made retrospectively: for cone treatments (n=56): using con- 
formal arc with the MLC 120 (5mm leaves), M3 (3mm), both in static 
and dynamic mode; for MLC 120 treatments in static mode (n=4): 
cone plan, MLC 120 dynamic, M3 static and dynamic. All 5 plans for 
each patient (300 in total) were analyzed for conformity, dose deliv- 

ered to the PTV, organs at risk and the surrounding tissue. 
Results: In all types of lesions, a significant difference (p<0.05) in 
minimal dose delivery was observed between planning with cones 
and MLC techniques. In meningiomas or schwannomas, there was a 
significant difference (p<0.05) in minimal dose delivery between the 
static and dynamic mode for both MLC types. 
However, no significant difference was shown between the dynamic 
mode of the MLC 120 and the dynamic mode of the M3. 
Conclusions: In our series, we observed an advantage in using a 
multileaf collimator in SRS, particularly in lesions with an irregular 
shape. Meningiomas or schwannomas benefitted from the use of 
MLC in dynamic mode. However, there was no significant difference 
between the MLC 120 and the M3. Based on our study results, for 
SRS, we actually use the MLC 120 in static mode and we plan to im- 
plement the dynamic mode in the nearby future. 
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STEREOTACTIC RADIOTHERAPY FOR BRAIN LESIONS: ANALYSIS OF 
TREATMENT OUTCOMES AND TOXICITY FROM A SINGLE CENTER 
V. Vassiliou ~, Ch. Christopoulos 1, D. Spyropoulou ~, M. Pomoni 1, D. 
Vomvas 1, M. Puglisi ~, D. Kardamakis ~ 
1 - UNIVERSITY OF PATRAS MEDICAL SCHOOL, Radiotherapy, Patras, Greece 
Purpose/Objectif: In 1995 we established the first stereotactic unit 
in Greece and we applied stereotactic radiotherapy (X-knife) in pa- 
tients with benign or malignant lesions of the brain with a diam- 
eter less or equal to 3 cm. The purpose of this study is to describe 
the epidemiologic (histologic type, sex, age) and treatment related 
characteristics (total dose, daily dose, number of fractions, arcs per 
fraction, diameter of the lesion and PTV cover) of all patients treated 
with this method. Acute and late toxicity as well as overall survival 
were evaluated. 
Materials/Methods: From 1995 until 2006, 61 patients of mean age 
45 years were refered to our Department, with the diagnoses: Glio- 
mas 18, metastatic lesions 13, meninigiomas 8, pituitary adenomas 
6, AVM 8, acoustic neurinomas 3, ependymomas 2. 3 patients did 
not finally underwent stereotactic radiotherapy and 3 patients were 
lost from follow up. 
Results: 
Results are shown on table 1 
Conclusions: Stereotactic radiotherapy (X-Knife) is an effective and 
safe therapeutic procedure that can be used in patients with a wide 
variety of brain lesions acquiring radiotherapy. Our home-made im- 
mobilization system and the use of a usual linear accelerator makes 
this method easily available to almost any Radiotherapy Depart- 
ment. Of course, all the necessary medical and physical precautions 
should be taken into account in order to obtain optimal nervous tis- 
sue sparing. 

T a b l e  1: Results 
Histologv N=58 Survivel l  Surdval2 Current Acute Late 

(months) (months) status complications ~mpl icat ions 
(alive) 

GG ~ ao~ea]s . . . . . . . . .  /4 0/4 0/4 

Glioma$ 2 57.5 6 5 012 0/2 0/2 
Grade I I  
GIIomas 4 75.3 $7.3 1/3 1/3 1/3 
Grade I l l  
Gliomas 8 31,5 17.2 3/8 3/8 2/8 
Grade IV 
•eninqiomas 8 55.7 33.1 8/8 3/8 2/8 
Adenomas 6 tOO 69.3 S/'5 0/6 0/'5 
Epen dymomas 1 9 5  80 1/1 1/1 0/ i  
~-'bB.lengiom es 2 778 $1.2 2/2 0/2 1/2 
Acustic 3 839 60 8 3/3 1/3 0/3 
neurlnomas 
Metastases 13 23,5 135 5/ii 1/ii i/ii 
Arterovenous ~ 96,2 86 1 7/7 0/7 0/7 
dysplasia 
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STEREOTACTIC RADIOTHERAPY FOR HEAD AND NECKTUMORS 
A. Bhatnagar% D. Heron ~, J. Grandis% S. Burton% R. Ferris ~, C. Ozha- 
soglu% MS. Huq ~ 
1 - UNIVERSITY OF PITTSBURGH CANCER INSTITUTE, Department of Radiation On- 
cology, Pittsburgh, PA, USA 

Purpose/Objectif: To report and analyze outcomes for patients 
treated with stereotactic radiotherapy for tumors of the head and 
neck region. 
Materials/Methods: Between October 2001 and March 2006, 143 
patients with median age of 65 were treated with Stereotactic Ra- 
diotherapy (SRT) using the frameless Cyberknife (Accuray, Sunny- 
vale, CA ) system. All patients were immobilized with a noninvasive 
molded Aquaplast facemask (WRF/Aquaplast Corp., Wyckoff, N J) 
that stabilized the head and neck on a radiographically transparent 
headrest. Using image guidance with the coupling of an orthogonal 
pair of x-ray cameras, sll lesions were tracked relative to skull bony 
landmarks within a 1 mm spatial accuracy. 5% of all patients had 
benign histologies (acoustic neuroma, meningioma, glomus, and 
neurofibromatosis) which were treated definitively. The remaining 
95% patient had malignant primary diagnoses with squamous cell 
carcinoma as the most common histology (57% of all patients). 76% 
of all patients had previous external beam radiotherapy to the head 
and neck region. 92% of all patients received SRT for palliation. The 
median dose delivered with SRT was 27.5 Gy in 5 fractions (range 1- 
10).The median tumor volume was 25 cc. 13% of patients did receive 
IMRT along with SRT. 8% of all patients did receive chemotherapy 
along with SRT and 1% of all patients received biologic therapies 
concurrently 
Results: The median follow-up is 6 months for the entire cohort. 
There were no severe acute or late treatment-related toxicities. The 
1 and 2 year survival rate for patients with recurrent squamous cell 
carcinoma was 33% and 20% ,respectively, while the 1 and 2 year 
survival rate for the benign diseases was 76% and 76%. The 1 and 2 
year survival rates for patients with malignant diagnoses other than 
squamous cell carcinoma are 56 and 40%, respectively. The 1 and 
2 year local control rate for patients with recurrent squamous cell 
carcinoma was 37% and 20%, respectively, as compared to 56% and 
45%, respectively, for patients with other malignant diagnoses. 
Conclusions: Stereotactic radiotherapy is a safe and efficacious 
modality for tumor of the head and neck, especially for aggressive 
tumors which have been previously irradiated. A prospective phase 
I dose escalation trial is currently nearing completion and will shed 
greater light on the optimal dose schema in the recurrent head and 
neck cancer setting. 
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THE INFLUENCE OF PTV LOCALIZATION ON SPATIAL ORIENTATION 
AND NUMBER OF BEAMS IN STEREOTACTIC RADIOSURGERY FOR 
BRAIN TUMORS USING THE CLUSTER ANALYSIS 
A. Skrobala~,T. Piotrowski% A. Jodda% K. Adamska 2 
1 - GREAT POLAND CANCER CENTER, Department of Medical Physics, Poznan, 
Poland, 
2 - GREAT POLAND CANCER CENTER, Department of Radiotherapy, Poznan, 
Poland, 

Purpose/Objectif: Stereotactic radiosurgery (SRS) is one of the 
methods used in therapy of brain tumors. However it is difficult to 
develop standards regulating the geometry (gantry position, table 
orientation) and number of beams. It appears that recent develop- 
ment in artificial neutral network (ANN) may offer a promising way 
to solve that issue. To implement ANN in SRS and build a suitable 
cluster network, it was necessary to analyze and evaluate the main 
parameters of treatment plans such as gantry and table orientation. 

The purpose of this study was to analyze whether the localization of 
PTV in the brain had an impact on the geometry of beams defined 
as gantry position, table orientation and number of beams. 
Materials/Methods: 218 cases were chosen for retrospective analy- 
sis. Treatment plans were prepared using the treatment planning 
system (BrainLAB). The data describing the geometry for each beam 
(gantry position and table orientation) were converted from spheri- 
cal to cartesian notation. These data were divided into four groups: 
LA - the beam entered from left and anterior direction relative to 
isocenter of PTV, LP - left, posterior, RA - right, anterior and RP - right 
posterior. Such defined parameters was normalised as: 
P(LA) + P(LP) + P(RA) + P(RP)= 100% 
where P(x) is percent of all numbers of beams used in treatment and 
x was one of the groups. Received percents were analyzed using 
cluster analysis and this way all cases were divided into subgroups, 
observer independently. 
In the second approach, the area of the brain was divided into 8 
parts (according figure 1) and each of 218 cases were grouped to 
one of them - observer dependently. Results of observer's inde- 
pendent (cluster analysis) and those depended (affinity PTV to brain 
parts) were correlated. 
Figure 1. The brain parts defined by observer. R - right, L - left, Cr 

- cranial, Cd - caudal, A - anterior, P - posterior. 
Results: The average number of beams was 8 (from 3 to 11), mean 
volume PTV was 7,5 cm 3 (from 0,55 cm 3 to 55,9 cm~). There were no 
statistically significant differences between number of beams, vol- 
ume of PTV and affinity PTV to brain parts. It confirmed uniformity of 
the cases and enabled to grouping PTV using depended method. 
The cluster analysis grouped 218 cases in 15 subgroup, which were 
correlated with affinity PTV to brain parts (p<0,001, R2=0,367). 
Moreover, there were decreasing dependence between number of 
beams and maximal value of P(x) (p=O,O01, R 2= -0,221 ). 
Conclusions: Obtained results confirmed correlation between 
spatial orientation of the beams and localization of PTV in one of 
analyzed brain parts. However, it shows necessity to analyze more 
parameters related to OAR for reliable implementation of these re- 
sults in ANN. 
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THE ROLE OF RADIOSURGERY IN THE MANAGEMENT OF PATIENTS 
WITH BRAIN METASTASES 
A. Bolognesi 1, M. Motta% A. del Vecchio% R Signorotto% N. Di Muzio% 
R Picozzi% R. Calandrino% F. Fazio% R Fazio% R Fazio s 
1 - INSTITUTE SAN RAFFAELE, Department of Radiation Oncology, Milano, 
Italy, 
2 -INSTITUTE SAN RAFFAELE, Department of Medical Physics, Milano, Italy, 
3 - INSTITUTE SAN RA~FAEL% Gamma Knife Unit, Department of Neurosur- 
gary, Milano, Italy, 
4 - INSTITUTE SAN RAFFAELE, Department of Nuclear Medicine, Milano, Italy, 
5 - IBFM-CNR, Milano, Italy 

Purpose/Objectif: The aim of the study was to evaluate the effec- 
tiveness of radiosurgery with gamma knife, in terms of disease free 
and overall survival, for pts with brain metastases. 
Materials/Methods: Between January 2001 and December 2004, 
517 pts were treated in our center for brain metastases with gamma 
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knife (GK). The primary cancer was lung (NSCLC) in 264 pts (51%), 
breast in 98 pts (19%), melanoma in 31 pts (6%), kidney in 47 pts 
(9%), colon in 36 pts (7%), miscellaneous in 41 pts (8%). Inclusion 
criteria were: less than five metastases; diameter of  the lesion < 3 
cm (volume 1S cm 3) or total tumor  volume in multiple metastases < 
20 cm3; patient in P.PA class 1 or 2. The mean tumor  volume was 2.47 
ml ( 0.01 - 30.9 ml). Treatment was performed in a single f ract ion,  
prescribing 20-25 Gy at isodose 50%. The mean prescription dose to 
tumor  margin was 22.6 +3.4 Gy ( range 9 - 25 Gy). 
Survival curves were obtained with Kaplan - Meier method. 
P.esults: The mean fol low up was 16 months. Overall median sur- 
vival rate was 12 months. One and two years survival rate were 51.6 
% and 32% respectively.The local control at 1 year is reached in the 
89% of  cases. Complications are radionecrosis and oedema in the 
8.6% of  cases. With GK mortal i ty is 0%, while between 2 and 8% with 
surgery, 0% with with whole brain radiotherapy (WBRT) it is 0% and 
2-8% with surgery + WBRT.The one year local recurrence rate is 11% 
with GK, 46% with surgery, 80-100% with WBRT and 10% with GK 
fol lowed by WBP.T. 
Conclusions: This study underlines the effectiveness of  GK in the 
management of  brain metastases, but also the importance of  high 
level diagnostic devices, of  working as a team (neurosurgeons, ra- 
dio-oncologists, physicists, neurologists), and of  high level quali ty 
controls. 
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TREATMENT OF LUNG LESIONS IS SAFE AND EFFECTIVE WITH CY- 
BERKNIFE STEREOTACTIC RADIOTHERAPY: THE THORACIC EXPE- 
RIENCE ATTHE UNIVERSITY OF SOUTHERN CALIFOP.NIA 
P. Kumad,O. Streeter, Jr.~, J. Hagen 2 
I - UNIVERSITY OF SOUTHERN CALIFORNIA KECK SCHOOL OF MEDICINE, RQdiotion 
Oncology, Los Angeles, USA, 
2 - UNIVERSITY OF SOUTHERN CALIFORNIA KECK SCHOOL OF MEDICINE, Surgery, Los 
Angeles, USA 

Purpose/Object i f :  The CyberKnife (CK) is a recently developed im- 
age guided robotic stereotactic radiosurgery system with the capa- 
bility o f  dynamic targeting of  up to 1200 non-coplaner 6 MV photon 
beams. We conducted a retrospective analysis of  our experience 
in patients treated with CK for either metastatic or primary lung le- 
sions. 
Mater ia ls /Methods:  Between February 2003 and March 2006, a to- 
tal o f  29 lung lesions in 24 patients were treated with the CKfor pal- 
liation or as part o f  curative therapy in conjunction with 3-D confor- 
mal radiation therapy (3D CP.T). The median age of  the 24 patients 
at t reatment was 66 years (range 18-83). Fifteen lesions were me- 
tastases and the other 14 lesions had originated from a non-small 
cell lung cancer (NSCLC) primary tumor. Patients underwent either 
a single dose of  irradiation [stereotactic radiosurgery (SRS)] or frac- 
t ionated stereotactic radiation therapy [SRT] with the CK (Figure 1). 
Some patients treated with a SRT approach underwent hyperfrac- 
t ionated SRT (H-SRT) during which the first fraction was given in the 
af ternoon while the remaining fractions were given twice a day with 
at least a 6 hour t ime interval. 
Results: Nine lung lesions were treated using a SRS approach while 
the remaining 20 lesions were treated with a SRT approach, 9 of  
which underwent H-SRT (Table 1 ). None o f  the patients experienced 
any acute esophagitis; only 1 patient who was treated with 3-D CRT 
and then underwent a CK H-SRT boost (2000 cGy in 5 fractions) ex- 
perienced pneumonit is which resolved with steroids. No late toxici- 
ties have been observed. Virtually all patients experienced effective 
clinical palliation of  their symptoms. 

Table 1. Summary of CK SRS or SRT Dose Fractionation Scheme 

Number Total Dose in cGy (Number of Lesions) 
of CK 

Treatment 
Fractions 

1 1500 (n=2) 1600 (n=6)1800 (n=l) 

2 1400 (n=2)1600 (n=l) 

4 1800 (n=2, I treated with H-SRT)21 O0 (n=I)3000 (n=1) 

5 2000 (n=2, 1 treated H-SRT)21 O0 (n=l H-SRT)2250 
(n=l)2500 (n=5, all treated H-SRT)3000 (n=l H-SRT)4000 
(n=3) 

Conclusions: The treatment of  lung lesions with Cyberknife using 
either a SP.S or a SP.T (once daily or hyperfractionated) approach 
is safe and effective wi thout  any significant acute or late toxicity. 
Based upon our initial experience, we plan to init iate a phase 1/11 trial 
evaluating the safety and efficacy of  using CK SRT in the curative 
t reatment of  NSCLC. 
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3D - RECONSTRUCTION OF THE HUMAN VISIBLE LYMPH NODES 
C. Kiricuta% S. QatarneM, A. Brahme 2 
I - ST. VINCENZ HOSPITAL~ Radiation Oncology, Limburg, Germany, 
2 - STOCKHOLM UNIVERSITY & KAROLINSKA INSTITUTET, Medical Radiation Phys- 
ics, Stockholm, Sweden 

Purpose/Objectif: The dataset from the visible human male was 
studied. The head and neck, axilla, chest, abdomen, pelvis and in- 
guinal region was investigated. New data on the location of normal 
size lymph nodes in anatomical optical microtome sections were 
acquired. 
Materials/Methods: The male whose body was used as visible hu- 
man was 38 years old at the time of death.The cadaver was perfused 
with 1% formalin and anticoagulant. Optical anatomic microtome 
produced slices at 1 mm interval and with a resolution of 2.8 pixels 
per mm were carefully examined.The dataset provided a quality and 
continuity of data that is superior to any other conventional medical 
imaging modality. Special attention was devoted to the 3-dimen- 
tional topography as well as the number and size of lymph nodes. 
Results: "Invisible" nodes were identified, i.e., normal size lymph 
nodes with diameters of less than 3 mm which remain "invisible" 
for imaging methods such as CT or MRI. The 3-D reconstruction of 
the optically identified lymph nodes of the head and neck, axilla, 
chest, abdomen, pelvis and inguinal region was possible. Around 
900 lymph nodes could be identified. 
Conclusions: 
New data on the location, number and size of lymph nodes based 
on the VHDS were acquired. A 3D representation of all the identified 
lymph nodes was performed. These data are of importance for defi- 
nition of quality of the pathological examination and in training of 
surgical procedures and the target volume delineation in radiation 
oncology. 
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A NEW HYBRID MR METHOD FOR DEFINING CONCOMITANT 
BOOSTS IN BRAIN IMRT 
C. Walkefl, G.R Liney 2, A.W. Beavis ~ 
I - PRINCESS ROYAL HOSPITAL AND UNIVERSITY OF HULL, Radiation Physics and 
Clinical Biosciences Institute, Hull, UK, 
2 - UNIVERSITY OF HULL, HULL ROYAL INFIRMARY, Centre for Magnetic Reso- 
nance Investigations, Hull, UK 

Purpose/Objectif: The brain is a good candidate site for the applica- 
tion of simultaneous boosting since both inter- and intra-fractional 
movements are very small. Although functional imaging has the po- 
tential to target regions that would benefit most from boost doses, 
it is not universally available; moreover, various technical and clinical 
issues surrounding its implementation in radiotherapy treatment 
planning remain, one issue being poor resolution. Conventional MR 
images, such as Tcweighted (+ contrast), T2-weighted and FLAIR, 
have long been used in diagnosis and treatment planning and have 
superior resolution to most functional techniques. We propose that 
these established techniques be amalgamated to derive anatomical 
parameter maps of tumour existence probability, denoted TEP, and 
escalated dose be prescribed to these volumes. 
Materials/Methods: In-house software has been developed that 
reads in multiple images generated via different MR sequences. 
Here, the user guides an automatic region-based contouring tool to 
delineate the region of abnormality on both datasets independent- 
ly.The program then compares the contours slice by slice and fuses 
them to form a parameter map of TEP derived from set theory analy- 
sis of the different contours. Finally, the parameter map is overlaid 

on the anatomical images and exported in DICOM format to theTPS. 
Here, escalated dose is prescribed to the TEP volumes plus a plan- 
ning margin, alongside a conventional dose to the standard PTV. 
Results: Data from a patient with a single brain metastasis is pre- 
sented showing 3 TEP levels defined by amalgamation of T~-weight- 
ed (post contrast) and T2-weighted images. A treatment plan guided 
by the TEP parameter map was generated where escalated dose of 
60 Gy to the PTV and 75 and 80 Gy to the TEP derived boost volu rues 
was prescribed. This was achieved with negligible effects on normal 
tissue irradiation when compared with the non-boosted plan. 
Conclusions: The hybrid MR method is an effective means of defin- 
ing concomitant boosts in brain IMRT and the high resolution of the 
approach results in smaller planning margins on the boost volumes 
when compared with certain functional techniques. 
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AUTOMATIC OUTLINING OF STATIC AND MOVING TARGET VOLU- 
MES FOR RADIOTHERAPY TREATMENT PLANNING WITH 18FDG- 
PET-CT IMAGES 
A. Hounsell% A. Zatari% K. Carson% P. Jarritt 2 
I - NORTHERN IRELAND CANCER CENTRE, Medical Physics Agency, Belfast, UK, 
2 - ROYAL VICTORIA HOSPITAb Medical Physics Agency, Belfast, UK 

Purpose/Objectif: Preliminary studies into the use of co-registered 
~SFDG-PET-CT images for radiotherapy treatment planning have 
shown that there can be significant differences between the GTVpE T 
and the GTVc~ Clinical outlining using PET images requires signifi- 
cant expertise and experience and the involvement of nuclear medi- 
cine physicians and radiologists. Automatic outlining of the PET avid 
area may aid in the clinical outlining process and could be used in 
the analysis of gated PET volumes. Thresholding is a standard tech- 
nique for automatic outlining with nuclear medicine images. The ef- 
fect of motion on the automatic outlining has not been reported. 
Materials/Methods: A PET NEMA IEC body phantom containing six 
tillable spheres of volumes 0.Sml to 26.5ml, was scanned on a GE 
Discovery LS PET-CT scanner. The spheres and background were 
filled with ~SF concentrations giving a range of contrasts from 10:1 
to 2:1. Images were acquired with different noise levels.To simulate 
respiration the phantom was placed on a moving platform which 
simulated movements of different amplitude and frequency. The 
threshold required to correctly segment the spheres was deter- 
mined by iteratively adjusting the threshold value until the seg- 
mented volume matched the volume of the sphere. 
Results: The threshold required was found to depend on the lesion 
size and image contrast. For lesions with volumes greater than 10ml 
it is possible to apply a constant threshold value for a set contrast 
value. The threshold values obtained from a static phantom are not 
always directly applicable to moving objects. 
Conclusions: Thresholding is a standard technique for the segmen- 
tation of nuclear medicine images. Its dependence on the size, con- 
trast and motion of an object has been determined using phantom 
studies.The use and applicability of these data to clinical images will 
need to be further investigated. 
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Purpose/Objectif: Manual delineation of normal tissues and tu- 
mours on planning CT is lengthy and operator-dependent. We ap- 
plied an algorithm based on the belief functions theory to auto- 
matically delineate the lungs, the trachea, the main bronchi and the 
spinal cord in patients with lung cancers. 
Materials/Methods: To identify the structure to which belongs a 
given voxel V, the information (Hounsfield Unit) contained in that 
voxel and in its 3D neighbours is collected. As the information pro- 
vided by neighbouring voxels is less reliable, a 3D filter is applied 
to modulate the contribution of the neighbouring voxels according 
to their spatial distance relatively to voxel V. Specific filters are au- 
tomatically created from the characteristics of each organ, the CT 
acquisition parameters and the CT images. For instance, the filter 
for the spinal cord is larger and gives a higher weight to cephalad 
- caudal neighbours, as opposed to the lung filter where the neigh- 
bouring voxels are given the same weight whatever their positions. 
The contours of each organ is then delineated from the edges of the 
segmented structures. 
Results: The filters parameters were derived from CT images in a 
learning set of 9 patients, and then used on a validation sample of 
12 patients. The quality of the delineation was assessed by an ex- 
perienced radiation oncologist (OG). Early results show a high con- 
cordance between manual and automatic contours, with or without 
administration of contrast agent. 
Conclusions: Belief functions can be applied to automatic segmen- 
tation of intra-thoracic organs. Further developments will involve 
tumour delineation and integration of other imaging modalities. 
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AUTOMATIC SEGMENTATION OF PELVIC STRUCTURES FROM MRI 
IMAGES FOR PROSTATE CANCER RADIOTHERAPY 
D. Pasquier% N. Betrouni% E. Ferrand%T. Lacornerie% M. VermandeP, J. 
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Purpose/Objectif: Target volumes and organ at risk delineation is 
a time consuming task in radiotherapy planning. The development 
of automated segmentation tools is essential but still remains a dif- 
ficult problem due to pelvic organs shape variability. Thanks to its 
high soft tissue contrast, MRI is increasingly used in prostate cancer 
radiotherapy planning. 
Materials/Methods: Manual and automatic delineation were com- 
pared in 20 patients with stage T1 -T2 NO MO prostate cancer, using 
a sagital T2 weighted Turbo Spin Echo (TSE) and a T1 3D Fast Field 
Echo (10 patients) or a T1 TSE SENSE (10 patients). A radiotherapist 
delineated pelvic structures (prostate, bladder and rectum) based 
on axial (FFE or TSE) and sagital sequences. Clinical Target Volume 
(CTV) included the prostate from the apex to the base. Rectum was 
defined from the anal canal to the sigmoid flexure. Manual contour- 
ing was considered as the reference for comparison. For prostate au- 
tomatic delineation, an organ model-based method was used. Pros- 
tate model was trained based on manual segmentations from 15 
patients MRI images that did not include the targets. Segmentation 
began with interactive initialisation to position model over the tar- 
get in the image data using axial and sagital sequences. For bladder 
and rectum automatic delineation, a growing pattern method was 
used. The comparison between manual and automatic delineation 
was made on ARTIview TM software (AQUILAB®SAS). The following 
parameters were measured for CTV, rectum and bladder: volume 

ratio (VR) (automatic/manual), volume overlap (Vo) (percent ratio of 
the volume of intersection to the volume of union, optimal value = 
1 ), correctly delineated volume (Vcd) (percent ratio of the volume of 
intersection to the manual defined volume, optimal value = 100). 
Results: For CTV, the VR, Vo and Vcd were 1.1 S (+0.09), 0.78 (_+O.OS) 
and 94.42 (+3.3) respectively. For rectum, the VR, Vo and Vcd were 
0.98 (+0.11), 0.78 (+0.07) and 86.04 (+6.6) respectively. RV, Vo and 
Vcd were 0.94 (+0.04), 0.88 (_+0.03) and 91.11 (_+3.08) for bladder re- 
spectively. 
Conclusions: Organ model is a promising method concerning auto- 
matic prostate delineation. Results show that the method is repeat- 
able and leads to reproducible segmentation with minor interactive 
corrections. For bladder and rectum automatic delineation MRI soft 
tissue contrast allows to use region growing methods. 
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TION ALGORITHM FOR FDG-PET BASED GTV DELINEATION:THEO- 
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Purpose/Objectif: An adaptive thresholding method has been pro- 
posed for the automatic segmentation of the gross tumor volume 
on ~SF-fluorodeoxyglucose (~SF-FDG) positron emission tomography 
(PET) images [1]. This method is based on a hyperbolic relationship 
between source-to-background ratio (SBR) and the iso-activity level 
to be used and claims to be independent of a priori knowledge of 
the lesion diameter.The purpose is to develop a threshold segmen- 
tation algorithm to determine the diameter of radioactive spheres 
in PET images that is independent of the SBR and allows accurate 
measurement of diameters down to the resolution of the PET scan- 
ner. 
Materials/Methods: From image processing theory, a background- 
subtracted relative threshold level (RTL) method that is optimal 
for spherical objects of different diameters was derived assuming 
uniform signals for the object and its surrounding. A correction al- 
gorithm was developed for small spheres to increase the measur- 
ability. Artificial 2D and 3D PET images were generated by computer 
simulation using the point spread function (PSF) of the PET-scanner 
to study the feasibility of the method and to evaluate the effect of 
the full-width half maximum (FWHM) and the object diameter (D) 
on the optimal RTL.Validation of the simulations was carried out by 
using a full-ring dedicated PET-scanner (Siemens ECAT Exact 47) to 
acquire images of a 6.5 I Jaszczak phantom with six hollow spheres 
(diameter range 10.2-32.0 mm). Activity concentrations for the 
background and the spheres were varied to obtain different image 
contrast ratios (SBR range 1.2-9.8). An ordered subsets expectation- 
maximization (OSEM) algorithm (4 iterations, 16 subsets) was used 
for image reconstruction. 
Results: The theoretically optimal background-subtracted RTL de- 
pends on the diameter-to-FWHM ratio (DFR). For large DFR, it was 
proven that an asymptotic RTL of 50% of the background-sub- 
tracted signal is theoretically optimal. For intermediate DFR, the 
optimal RTL is ~45% and ~40% for the 2D and 3D case, respectively. 
For small DFR, the partial volume effect occurs and the optimal RTL 
is >50%. The optimal RTL was demonstrated to be independent of 
the SBR. Calibration of the correction algorithm for small diameters 
was successful. The experimental data endorsed these findings and 
confirmed the optimal RTL to be independent of the SBR. For the 
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three largest spheres, optimal mean RTLs of 44% (SD +1%), 40% (SD 
+3%) and 37% (SD +2%) were emperically found for D = 20.1,25.1, 
and 32.0 mm, respectively. 
Conclusions: Optimal background-subtracted threshold segmen- 
tation of spherical PET volumes is independent of the SBR and has 
been shown to be applicable in-vitro. The optimal threshold level 
depends a priori knowledge of the lesion diameter. Calibration of 
the algorithm using physical characteristics of the specific PET-cam- 
era is obligatory. 
[I] Daisne JF et al, Radiother Onco12003;69:247-250. 
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Purpose/Objectif: To optimize the delineation of gross tumor vol- 
ume (GTV) in head and neck cancer based on co-registered com- 
puted tomography (CT) and 18F-fluorodeoxyglucose (18F-FDG) 
positron emission tomography (PET) images. 
Materials/Methods: 70 patients with a stage II-IV squamous cell 
carcinoma of the head and neck were prospectively enrolled after 
informed consent. All patients were eligible for primary curative ra- 
diotherapy. The primary tumor was located in the oral cavity (n=3), 
oropharynx (n=29), hypopharynx (n=7) or larynx (n=31). CT and 
18F-FDG-PET were acquired with patients immobilized by custom- 
made thermoplastic mask, and images were co-registered. 
The primary tumor was delineated on CT (GTVct), and four PET- 
based GTVs were obtained: interpreting the PET-signal visually (GTV- 
vis), applying an isocontour of standardized uptake value (SUV) =2.5 
around the tumor (GTV2.5), using a fixed threshold of 40% of the 
maximum signal intensity (GTV40) and applying an adaptive thresh- 
old based on the signal to background ratio as developed by U.C.L. 
in Brussels (1) (GTVucl). Absolute volumes were compared. Overlap 
analyses were performed using similarity scores: Dice Similarity Co- 
efficient (DSC), Concordance Index (CI), Confirmation Number (CN) 
and the overlap fraction of the intersection volume relative to GTVct 
and the four PET-based GTVs. 
Results:The mean GTV volumes were 21.1 (95%CI 15.9-26.3)(GTVct), 
19.5 (95%0 14.9-23.9)(GTVvis), 15.7 (95%CI 12.5-18.8)(GTV40) and 
10.3 (95%0 7.7-12.1 )(GTVucl) cm3 There was a clear decrease in GTV 
in the following order: GTVct > GTVvis > GTV40 > GTVucl. (p<0.02, 
paired T-test) As the PET-based segmentation tool became more ad- 
vanced, the overlap analyses demonstrated a decrease of DSC, CI 
and CN i.e. vis > 40 > ucl (p<0.03, paired T-test) due to the afore- 
mentioned reduction of GTV volumes. The mean overlap fractions 
in relation to the PET-based GTVs were 0.66 (95%0 0.62-0.71) for 
GTVvis, 0.71 (95%0 0.66-0.76) for GTV40 and 0.85 (95%0 0.73-0.97) 
for GTVucl. An increase in the order vis < 40 < ucl (p<0.0001 for ucl 
relative to vis, paired T-test) was seen. This means that with increas- 
ing sophistication of the PET-based segmentation tool the GTVs be- 
came smaller and 'moved' into the volume delineated by CT thereby 
increasing the overlap. In 45% of the patients the GTV2.5 segmenta- 
tion tool resulted in a completely unsatisfactory volume. 
Conclusions: The volumes of PET-based GTVs decreased as the PET 
segmentation tool became more sophisticated, while the overlap 
w.r.t, the GTVs delineated on CT increased significantly. This demon- 
strates that the choice of a segmentation tool for target volume defi- 
nition based on PET images is not trivial. Depending on the method 
used, the resulting GTV volume and the PET-CT overlap can differ 
significantly. 

(1) Daisne JF et al, Radiother Oncol. 2003;69:247-250. 
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DELINEATION OF THE BOOST VOLUME FOR IRRADIATION OF 
BREAST CANCER: MRI VERSUS CT 
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Purpose/Objectif: Accurate delineation of the surgical cavity is re- 
quired to improve the delivery of the boost dose to the tumor bed 
for early stage breast cancer. MRI might be a useful tool for deline- 
ation due to high contrast between soft tissues. We compared the 
delineation of the boost volume using MRI and CT scans. 
Materials/Methods: Ten patients, with early stage breast cancer un- 
derwent a planning CT scan. The patients were positioned supine 
with their arms placed above the heads in an arm-rest, equivalent 
to the treatment position. In the same position a 3DT1 MRI scan (1.5 
T) was performed. A second 3DT1 MRI scan was performed in prone 
position using breast coils; this is the position normally used for di- 
agnostic purposes with the best image quality. The boost volume 
was delineated by a physician in all three scans. In order to analyze 
the volumes in supine position, the MR images were registered with 
the CT images using mutual information. Therefore not only the vol- 
ume but also the location of the boost volume could be analyzed. A 
similarity coefficient (SC) was determined to quantify the similarity. 
The SC is the ratio between the total overlapping volume and the 
total delineated volume in both scans. 
Results: The boost volume was delineated for eight patients; the im- 
age quality of MRI scans in supine position of two patients was poor 
and could therefore not be used. The average volume of the boost 
volume was 10.3 +5.2, 10.7+6.4 and 15.1+10.0 cm 3 for the MRI in 
prone position, the MRI in supine position and the CT respectively. 
On average the MRI volumes were 20 % smaller relative to the CT 
volumes.The difference between the volumes in the two MRI scans 
was not significantly different. Registration between the MRI and CT 
in supine position was possible.The similarity analysis resulted in an 
average SC of 0.6 + 0.1. 
Conclusions: The volume delineated using MRI scans instead of the 
clinically used CT scans was smaller compared with the CT volumes. 
There was no difference observed in volumes between the two dif- 
ferent patient positions on MRI.The images in supine position could 
be registered, further analysis of the similarity is however, needed. 
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DIFFERENCES IN VOLUME DEFINITION BETWEEN CONVENTIONAL 
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Purpose/Objectif: To assess differences between conventional and 
CT-based treatment volume and field definition in patients under- 
going involved-field supradiaphragmatic radiotherapy lymphoma. 
Materials/Methods: All supra-diaphragmatic lymphoma patients 
CT-planned over the last 2 years were reviewed. Twenty patients 
were included, ten having treatment to the cervical region and ten 
to the mediastinal nodes, of whom 13 had Hodgkin's and 7 had non- 
Hodgkin's lymphoma. Four of the mediastinal patients also had hi- 
lar node involvement. A CTV was delineated on CT. This was grown 
using the three dimensional algorithm in the planning system by 



- $497 - 

Posters 

5mm to create a PTV. This was further grown by 6mm to account for 
penumbra, thus directly comparing it to the conventionally placed 
fields. These were defined on digitally reconstructed radiographs 
from the CT data and shielding of critical organs was drawn onto 
these fields. 2D and 3D irradiated volumes were thus identified and 
compared two-dimensionally from the anterior field of view. Any 
discrepancies were further analysed three-dimensionally slice by 
slice on the CT data. The comparison was made in terms of target 
volume coverage and shielding of critical organs. All critical organ 
doses were kept within tolerance when planning in 3D. 
Results: Comparing conventional with CT planning in the mediasti- 
num, part of the hilum was missed in 3/4 and 4/4 patients on the 
right and left, respectively; sections of the lower mediastinum were 
missed in 5/10 and 9/10 cases on the right and left sides, respec- 
tively; the upper mediastinum and lower supra-clavicular fossa (SCF) 
were not adequately covered in 3/10 and 5/10 patients on the right 
and left, respectively. A shorter field was defined conventionally in 
3/10 cases. The inferior tumour coverage by conventional planning 
was compensated by better lung and heart shielding in most pa- 
tients. Conventional planning of the cervical region undertreated 
the medial part of the volume in 8/10 cases in the lower SCF and in 
7/10 patients in the upper SCF and neck. However, as a result there 
was a lower spinal cord dose. Laterally, the conventionally planned 
field was too wide in the upper SCF in 8/10 patients. In the lower SCF 
this was seen in 4/10 cases, but compared to CT 3/10 fields were too 
narrow. 9/10 patients had shorter fields superiorly and half the cases 
had longer fields inferiorly with conventional planning. 
Conclusions: Using CT-based volume definition as the standard 
for volume definition, conventional treatment fields result in inad- 
equate coverage of the hilum and lower mediastinum in the thorax 
and medially in the neck and SCF in the cervical region. Conven- 
tional fields also tend to extend too far laterally in the upper SCI=. CT- 
based planning allows more precise coverage of the target volumes 
and accurate shielding of the critical organs. 
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DIFFERENT APPLICATIONS OF MATCHING TOOLS IN 3D-CRT PLAN- 
NING FOR LUNG CANCER PATIENTS 
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Purpose/Objectif: An accurate delineation of the GTV in patients 
with lung cancer requires several changes of the CT slices in the lung 
and mediastinum L/W settings. On the other hand, if pre-chemo- 
therapy GTV are to be treated, the use of co-registered pre-treat- 
ment and planning CT scans enable a more precise reconstruction 
of prechemotherapy target volumes and a better response evalu- 
ation. 
Materials/Methods: Since June 2005, we have an Oncentra Master 
Plan treatment planning system available and we developed differ- 
ent ways of use of matching tools. 
a) CT-CT with lung and mediastinum L/W settings: Two identical se- 
ries of CT images, for each patient, were subsequently transferred to 
a workstation. The main window showed the CT slices in the lung 
W/L settings (window 1600 Hounsfield units (HU), level -600 HU). 
The right upper side window showed the corresponding CT slices 
in mediastinum W/L settings (window 400 HU, level 40 HU). There- 
after both image sets were automatically matched using identity 
fusion algorithm. The user can draw and edit contours on either CT 
with lung settings or CT with mediastinum settings images without 
changing the CT slice in the main window. Thus, depending on the 
tumor location, the corresponding window could be viewed, only 
moving a scroll bar. 
b) Pre and post treatment CT scans: CT images after treatment were 

transferred to a treatment planning system and were coregistered 
with initial CT images pre-treatment using mutual information algo- 
rithm, the paired studies were prospectively evaluated for therapeu- 
tic response at known sites of disease. 
Results: Since November 2005, all lung cancer patients underwent 
the first CT-CT fusion type. This method allows a better treatment 
volume definition and a shorter delineation time. As well as, in Janu- 
ary 2006 we started the second CT-CT fusion type, performing 10 
coregistrations that provided an easy and more accurate delineation 
of pretreatment volume. To incorporate the findings of FDG-PET 
scans into CT-based radiotherapy planning, a second coregistration 
of one series of CT images and PET images is needed, because the 
software does not allow a coregistration of more than two images 
series at the same time. 
Conclusions: In summary, we performed a simple procedure, which 
can be used routinely, to superimpose CT images, to optimize the 
delineation process, because this tool facilitates the use of an ap- 
propriate L/W setting by radiation oncologist and reducing the 
observer variation in the delineation of lung cancer after induction 
treatment. It seems necessary work on these matching tools, to al- 
low coregistration of more than two images series for patient, at the 
same time, for example: CT-CT-PET; CT-CT-MRI.. 
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DOES THE PRESENCE OF INTRAVENOUS CONTRAST HAVE A SIGNI- 
FICANT DOSIMETRIC IMPACT IN HEAD & NECK RADIOTHERAPY 
PLANNING? 
M. Wada ~ , C. Mantle 1, D. Lim Joon ~, A. Rolfol,V. Khoo 2, M. Feigen ~ 
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Purpose/Objectif: In several anatomical sites including head and 
neck, acquisition of contrast enhanced CT is one of many strate- 
gies used to improve the accuracy of target volume and organ at 
risk delineation. The presence of contrast can enhance the primary 
tumor, but also aids in the accuracy of nodal station contouring in 
line with consensus guidelines for treatment of prophylactic nodal 
stations. Contrast alters the electron density information and may 
introduce clinically significant changes in dosimetry when used for 
treatment planning.To avoid this complication, many centres utilize 
additional non-contrast CT datasets for the dosimetric calculation. 
A dosimetric study was conducted to determine whether a non- 
contrast CT studyset is necessary for planning purposes in the treat- 
ment of head and neck cancers.The objectives of this study are to: 1. 
Determine the magnitude of change in electron density information 
with administration of intravenous contrast at CT simulation in head 
and neck cases using departmental image acquisition and contrast 
administration protocol. 2. Establish the dosimetric differences be- 
tween a treatment plan calculated on a contrast study set versus a 
non-contrast study set. 3. Assess the clinical significance of the dif- 
ferences observed (if any). 
Materials/Methods: Ten (10) head and neck patients on study were 
sampled for electron density information from vessels with and 
without contrast Major vessels in the Head and Neck region were 
then contoured. Varying electron density were assigned to these 
vessels and dosimetry assessed. Forced density values ranged from 
1 to 3. Treatment plans of varying complexity were overlaid to as- 
sess the dosimetric impact in order to test the study hypothesis and 
assess dosimetric impact.The analysis using dose and volume 2 di- 
mensional and 3 dimensional assessments for varying forced den- 
sity values will be presented. 
Results: Results will be presented in graphical and tabular forms 
demonstrating the impact of contrast on CT based dosimetry. 
Conclusions: Results indicate that alteration in the electron den- 
sity information due to the presence of contrast does not alter the 
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generated dosimetry, using forced densities of 1.2,2 and 3. This is 
independent of choice of techniques (3d CRT or IMRT). Contrast en- 
hanced simulation CT study sets can be used for both contouring 
and for plan generation without dosimetric consequences. 
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HELICAL TOMOTHERAPY PLANNING OF MALIGNANT GLIOMAS 
USING (I I) C-METHIONINE PETICT/MRI IMAGE FUSION 
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Purpose/Objectif: Using computed tomography (CT) or magnetic 
resonance imaging (MRI), it is difficult to differentiate residual tumors 
from nonspecific postoperative changes in patients who undergo 
resection for malignant gliomas. The higher specificity and sensitiv- 
ity of 11 (C)-methionine positron emission tomography (MET-PET) in 
brain tumors has been demonstrated in previous studies and may 
be useful for delineation of gross tumor volume. We developed a 
technique that incorporates routine integration of MET-PET in inten- 
sity-modulated radiotherapy (IMRT) with helical tomotherapy (HT). 
In this study we examined the combined use of MET-PET and CT/ 
MRI to quantify the effect of MET-PET in gross tumor volume defini- 
tion for HT planning of malignant gliomas. 
Materials/Methods: We postoperatively examined 5 patients who 
had undergone resection of malignant gliomas. The CT, MRI and 
MET-PET data sets were fused utilizing the Pinnacle System. The 
gross tumor volume (GTV)-I was defined as the area of severe 
MET uptake. GTV-2 was defined as the area of mild MET uptake. 
The planning target volume (PTV)-I encompassed the GTV-1 plus 
5mm margin, and PTV-2 encompassed the GTV-2 plus 2mm mar- 
gin. Stereotactic radiotherapy was performed by HT in 8 fractions, 
keeping the dose for GTV-1 68 Gy (BED 126 Gy), PTV-1 56 Gy (BED 
95Gy) and PTV-2 40Gy (BED 60 Gy).This dose was prescribed to the 
95 % isodose line, which covered the GTV-1, PTV-1 and PTV-2, re- 
spectively. We compared the GTV-1 on MET-PET and the volume of 
contrast-enhancement on CT/MRI using fusion images. The homo- 
geneity index and conformity index were assessed using our target 
planning method. 
Results: In 3 patients the GTV-1 was bigger than the volume of con- 
trast-enhancement in the CT/MR fusion image. In one patient the 
GTV-1 corresponded to the volume of contrast-enhancement. In 
one patient the volume of contrast-enhancement was bigger than 
the GTV-1 and was believed to be due to radiation necrosis. Our tar- 
get planning demonstrated that the conformity index was 95% and 
the homogeneity index was 107%. There was no acute toxicity in 
any of the patients. 
Conclusions: In most postoperative cases of resected malignant gli- 
omas the size and location of residual MET uptake differs consider- 
ably from the abnormalities found with CT/MRI. Since postoperative 
changes cannot be differentiated from residual tumors by CT/MRI, 
the use of MET-PET, which has a greater specificity for tumor tissue, 
helps to outline the gross tumor volume with greater accuracy. Our 
clinical study demonstrates that HT planning using MET-PET offers 
excellent target coverage, homogeneity and organ sparing. This 
provides the opportunity for dose escalation studies and retreat- 
ment of previously treated tumors. To more clearly define the im- 
pact of MET-PET with HT planning, subsequent experimental and 
clinical analyses are required. 
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3 - SAN RAFEAELE HOSPITAL, Nuclear Medicine, Milan, Italy, 
4 - SAN RAFFAELE HOSPITAL, Oncology, Milan, Italy, 
5 - SAN RAEFAELE HOSPITAL, SCUOLA DI SPECIALITA FS, Medical Physics, Milan, 
Italy 

Purpose/Objectif: The majority of PTs affected by pancreatic cancer 
have advanced disease at the time of diagnosis and vessel invasion 
prevents the possibility of surgical resection. HF RT may provide a 
benefit in local control. 4D-TC_PET procedure allows an optimised 
target volume definition. On-board MV_CT reduces set-up errors. 
The evaluation of tumour mobility during free breathing condition. 
The comparison of "conventional" vs 4D definition of PTV. The analy- 
sis of dose distribution obtained with HT TPS for a central dose of 
48-50 Gy in 1S fractions. 
Materials/Methods: 7 PTs, immobilised by a vacuum pillow, under- 
went both standard whole-body PET_CT and a 4D-PET_CT limited to 
the region of interest.The scans were acquired during free breathing 
monitored by the RPM: each reconstructed image was assigned to 
a specific respiratory phase and 3D bins at 10 selected phases were 
generated. A software tool combined the ten 3D-PET_CT scans into 
a single "integral" set applying the maximum-intensity-level algo- 
rithm.Tumour motion was estimated comparing the centre-of-mass 
position at extreme phases. Three different PTVs were analysed: 1) 
PTVstd obtained from CTV outlined on standard CT/PET scan and 
adding 10-15 mm (motion+set-up errors) 2) PTV3bin is the encom- 
passing volume of CTVs at three phases with the addition of 5mm 
margin 3) PTVint is the CTV outlined on the "integral" data set with 
the addition of Smm margin. Considering only PTV3bin as target 
volume, treatment planning was obtained by HT TPS with highest 
priority PTV coverage. Inside PTV3bin, a sub-volume was defined 
around the region of vessel infiltration: the prescribed dose was 45 
Gy at PTV3bin periphery and 48-50 Gy at internal sub-volume. 
Results: The average amplitude of target motion was 6.8+1 mm 
in 3D space. The three PTVs were: 298+135 cc (PTVstd), 209+115 
cc (PTV3bin) 194+110 cc (PTVint). Dose distribution was uniform 
both in PTV3bin (Dmean=45+0.3 Gy, SD=1.1_+0.4 Gy) and sub-vol- 
ume (Dmean=49+1.0 Gy, SD=0.5.+0.2 Gy). All OARs received very 
low dose levels. Dmax and Dmean were 47+2 Gy and 16+3 Gy for 
duodenum, 46+8 Gy and 14+10 Gy for stomach. Spinal cord Dmax 
was 9+6 Gy. Kidney and liver received a Dmean equal to 4+_2 Gy and 
7+_6 Gy respectively. 
Conclusions: The 4D-CT_PET procedure permits a patient-specific 
evaluation of tumour mobility, thus avoiding the use of standard 
margins that determine unnecessary normal tissue irradiation. The 
(moderate) HF irradiation approach is feasible with the possibility of 
dose escalation to PTV or its sub-volume. 
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IMPACT OF 18F-FDG-PET/CT ON TARGET VOLUME DELINEATION 
IN LUNG CANCER PATIENTS WITH ATELECTASIS 
C. P6ttgen~, J. AbuJawad~,T. Gauler 2, H. KCihP, B. KiJhl ~, H. Teschler4,T. 
Krbek s, G. Stamatiss, W. Eberhardt 2, M. Stuschke ~ 
1 - UNIVERSITY OF DUISBURG- ESSEN MEDICAL SCHOOL, Department of Radiation 
Oncology, Essen, Germany, 
2 - UNiVERSiTY OF DUISBURG- ESSEN MEDICAL SCHOOL, Department of Internal 
Medicine / Cancer Research, Essen, Germany, 
3 - UNIVERSITY OF DUISBURG- ESSEN MEDICAL SCHOOL, Institute of Diagnostic 
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Purpose/Objectif: Conformal radiotherapy in lung cancer depends 
on GTV definition and a reliable imaging modality is an essential pre- 
requisite. We compared shape and size of CT- and FDG-PET-based 
gross tumor volume (GTV) delineations for combined chemo-radio- 
therapy in patients (pts) with locally advanced lung cancer (stage III) 
and tumor-associated atelectasis. 
Materials/Methods: Patients with locally advanced lung cancer 
were planned for induction chemotherapy (cisplatin 50 mg/m 2, 
d1+8, and paclitaxel 175 mg/m 2 d l, qd 21) followed by concurrent 
chemo-radiotherapy (cisplatin 50 mg/m 2, d2+9 of RT, and vinorel- 
bine 20 mg/m 2, d 2+9). PET/CT scans for radiotherapy planning were 
performed after induction chemotherapy. The GTV was at first delin- 
eated on the basis of the CT scan alone (GTV_CT) followed by con- 
touring the GTV using the PET information (GTV_PET). The relative 
mutual volume of the GTV representing the 3-dimensional overlap 
of both volumes was calculated as Boolean operation: concordance 
index (CI) = (GTV_CT ~ GTV_PET) / (GTV_CT E GTV PET). 
Results: Between January 2004 and March 2006, 36 pts (m/f: 26/10, 
median age 59 (34-73) years, T 2/3/4: 7/7/22, N 0/2/3:11/16/9, IliA/ 
IIIB: 8/28), with locally advanced tumors and consecutive atelecta- 
sis have completed induction chemotherapy and were planned for 
radiotherapy. The mean GTV_CT volume was 94.6 (SD +64.1) ccm, 
mean GTV PET was 99.1 (SD +74.8) ccm (p=n.s.). A volume reduc- 
tion of the GTV was possible in only 36% of the cases by delineation 
based on PET information due to exclusion of atelectasis. Though 
nearly equivalent in volume size, the concordance index of both 
volumes accounted only for 0.41 (SD +0.18, p=0.002), i. e. there are 
significant differences in the geometric location of the GTV. 
Conclusions: Target volume definition in lung cancer patients with 
atelectasis based on functional imaging may vary significantly from 
the CT-based contour but leads to volume reduction in only one 
third of the patients. 
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IMPROVING THE ACCURACY OF PROSTATE DELINEATION BY RE- 
GISTRATION OF FIDUCIAL MARKERS ON PLANNING CT AND UL- 
TRASOUND 
R. Westendorp ~, A. van 't Riet ~, C. Hoekstra ~, J. Immerzeel ~ 
1 - RADIOTHERAPEUTIC INSTITUTE RISO, Deventer, The Netherlands 

Purpose/Objectif: Delineation of the prostate on ultrasound (US) 
is considered superior to the use of CT images. In our institute fi- 
ducial markers are inserted in the prostate guided by US routinely 
and used for daily position verification and online correction. During 
the implantation US images of the prostate are made. It was inves- 
tigated how this information could be helpful in the delineation of 
the prostate by registration of the US- and CT-images, making use of 
the fiducial markers as reference points. 
The purpose of this study is to assess the benefit of the US-CT regis- 
tration, on the accuracy of prostate delineation. 
Materials/Methods: Four prostatic fiducial markers are inserted by 
the radiation oncologist, prior to conformal therapy for localized 
prostate cancer, using the Variseed system with B&K ultrasound 
equipment. During the implantation procedure the fiducial markers 
and the prostate are delineated in Variseed, after which a CT scan is 
acquired, in a group of eighteen patients the prostate was initially 
delineated on CT by a physician who was unaware of the US images 
and contours. Next US- and CT-images were registered by match- 
ing the implanted fiducial markers. After registration, the CT-US 
registered studies were presented to the physician accompanied by 
the US-delineation of the prostate. The prostate was CT-delineated 

again on the registered images. The discrepancies between the CT- 
and CT-US defined prostate contours with respect to the US-deline- 
ation were recorded in a coronal, sagittal and axial plane through 
the centre of the prostate. 
Results: In the axial plane, the greatest systematic discrepancy was 
in posterior-lateral direction. On CT-only it was on average 3.5 mm 
(SD = 0.6 mm) which decreased to 1.8 mm (SD = 0.2 mm) in CT- 
US delineation. In the coronal plane the greatest discrepancy was 
found in cranial direction and averaged 2.8 mm (SD= 0.2 mm) in CT- 
only which reduced to 1.4 mm (SD= 0.4 mm) in CT-US. In the sagittal 
plane the posterior cranial direction showed the greatest discrepan- 
cy, on average S.0 mm (SD= 1.7 mm) in CTand 1.6 mm (SD= 0.7mm) 
CT-US respectively. The volume of the CT-only studies exceeded the 
US studies by 30 % (SD= 28 %). In the CT-US studies no significant 
deviation of the volume (0.6 %, SD= 10 %) was observed. 
Conclusions: 
Delineation of prostate contours can improve considerably by reg- 
istering CT with US data that is routinely available in our institute as 
part of the fiducial marker implantation procedure. 
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INTER-OBSERVER VARIABILITY IN SEROMA CONTOURING FOR 
PARTIAL BREAST RADIOTHERAPY: IMPACT OF GUIDELINES 
E. Wong 1, P. Truong ~, H. Kader ~, A. NichoP, L. Salter ~, R. Petersen 1, E. 
Wai ~ , L. Weir 2, I. Olivotto ~ 
1 - BC CANCER AGENCY - VANCOUVER ISLAND CENTRE, Radiation Therapy, Victo- 
ria, British Columbia, Canada, 
2 - BC CANCER AGENCY - VANCOUVER CANCER CENTRE, Radiation Therapy, Van- 
couver, British Columbia, Canada 

Purpose/Objectif: Inconsistencies in contouring target structures 
can undermine the precision of conformal radiation therapy (RT) 
planning and compromise the validity of clinical trial results. This 
study evaluated the impact of guidelines on consistency in target 
volume contouring for partial breast RT (PBRT) planning. 
Materials/Methods: Guidelines for target volume definition for PBRT 
planning were developed by members of the steering committee 
for a pilot trial of PBRT using conformal external beam planning. In 
phase 1, delineation of the breast seroma in five early-stage breast 
cancer patients was independently performed by a "trained" cohort 
of four radiation oncologists who were provided with these guide- 
lines and an "untrained" cohort of four radiation oncologists who 
contoured without guidelines. Using automated planning software, 
the seroma target volume (STV) was expanded into a clinical target 
volume (CTV) and planning target volume (PTV) for each oncolo- 
gist. Means and standard deviations were calculated, and two-tailed 
t-tests were used to assess differences between the "trained" and 
"untrained" cohorts. In phase 2, all eight radiation oncologists were 
provided with the same contouring guidelines, and were asked to 
delineate the seroma in five new cases. Data were again analyzed to 
evaluate consistency between the two cohorts. 
Results: The 'untrained' cohort contoured larger seroma volumes 
and had larger CTVs and PTVs compared to the'trained' cohort in 3 
of 5 cases. When seroma contouring was performed after review of 
contouring guidelines, the differences in the STVs, CTVs, and PTVs 
were no longer statistically significant. 
Conclusions: Guidelines can improve consistency among radiation 
oncologists performing target volume delineation for PBRT plan- 
ning. 
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IPSILATERAL IRRADIATION FOR OROPHARYNX AND ORAL CAVITY 
CANCER: A PROPOSAL FOR CASE SELECTION AND PRELIMINARY 
RESULTS 

L. Cerezo ~, L. P~rez ~, M. L6pez ~, A. Marin ~, A. Cruz ~, C. Martin de Vi- 
dales ~, R Rios ~ 
1 - Hospital Universitario de la Princesa, Radiation Oncology, Madrid, 
Spain 

Purpose/Objectif: In head and neck cancer (H&N) bilateral elective 
neck irradiation is the prevailing treatment for many tumor subsites 
and stages. The better knowledge of the pattern of nodal invasion 
and recent innovations in radiotherapy techniques offer the op- 
portunity for more precise targeting and sparing of normal tissue, 
specially the contralateral parotid gland. We present guidelines for 
patient selection, target determination, and our preliminary results. 
Materials/Methods: Between February 2000 and December 2003, 
15 H&N patients were treated using ipsilateral 3DCRT techniques. 
Primary tumor was located at the tonsillar region in 6 patients, retro- 
molar trigone in 3, mobile tongue in 2, and bucal mucosa in 4. Seven 
patients received definitive RT: 5 stage I and 2 stage II disease. Eight 
patients received postoperative RT: 3 with stage II (positive surgical 
margin) and 5 with stage III (2 T1N1, 3 T2N1). Using 3D planning, 
CTV1 encompasses the gross tumor or the resection bed with 10-15 
mm margin. CTV2 includes the elective ipsilateral nodal levels with 
5-10 mm margin. Nodal levels were included if the risk of subclinical 
disease was estimated >10%. Guidelines used for the selection of 
ipsilateral nodal target volume (CTV2), according to primary site and 
stage were as follows: 

Tonsillar region T1-2N0 Levels I1-111, RP 

T1-2N1 Levels II-IV, RP 

Retrornolar trigone T1-2N0 levels Ib, II, III 

T1-2N1 levels Ib, II-IV 

Mobile tongue T1-2N0 levels Ib, II, III 

T1-2N1 levels Ib, II-IV 

Bucal mucosa T1-2N0 levels Ib, II, III 

& alveolar ring :: T1-2N1 levels Ib, II-IV 

Prescribed dose to PTV1 was 64-70 Gy for definitive RT and 50-64 Gy 
for postoperative RT. Dose to PTV2 was S0 Gy. 
Results: Two to four 6 MV portals with customized blocks + wedges 
have been used for each patient. Target coverage varied from 95% 
to 105% for both PTV1 and PTV2. Maximum dose to spinal cord was 
< 48 Gy. Contralateral parotid gland received <20 Gy in all cases 
(mean dose 10-12 Gy). With a minimum follow-up of two years, no 
contralateral neck failures have been found in any of these patients. 
No patient experience grade 2+ xerostomia. 
Conclusions: Symptomatic xerostomia may be avoided in selected 
patients with lateralized H&N carcinoma without an increased risk of 
contralateral nodal failure. Derived from H&N literature information 
and our own preliminary results, we present guidelines for the use of 
ipsilateral radiotherapy, including patient selection and nodal target 
determination. 
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OPTIMIZING MRI FOR THE DELINEATION OF GTV FOR HYPOPHA- 
RYNGEAL AND LARYNGEAL CARCINOMA 
G. Verduijn ~ , L. Bartels ~, C. Terhaard 1 , F. Pameijer 2, C. Raaijmakers ~ 
1 - UNIVERSITY MEDICAL CENTRE UTRECHT, Radiotherapy, Utrecht, Nether~ands, 
2- UNIVERSlW MEDICAL CENTRE UTRECHT, Radiology, Utrecht, Netherlands 

Purpose/Objectif: To optimize and test a MRI protocol for delinea- 
tion of the gross tumor volume (GTV) for treatment planning pur- 
poses of hypopharyngeal and laryngeal carcinoma. 
Materials/Methods: MR images (Tlw, T2w (turbo) SE) of a healthy 
volunteer were acquired using a 1.5T and 3.0T MR scanner. Various 
receiver coils were investigated that could be used in combination 
with the immobilization mask needed for reliable co-registration. 
Signal-to-noise ratios (SNR) of the vocal cords were determined. For 
the optimal receiver coil the influence of resolution, slice thickness 
and magnetic field strength were studied. Special attention was paid 
to obtain an acceptable scan time and to reduce motion artefacts. 
Finally the protocol was used for 28 patients with hypopharyngeal 
and laryngeal carcinoma. 
Results: Large differences in SNR were obtained for the various coils. 
SNR obtained using flexible 2 element circular coils (d=l 1 cm) was 
three times higher than was obtained using a standard head-neck 
coil used for diagnostic purposes and five times higher compared to 
a body coil (figure 1). The flexible 2 element circular coils were ap- 
plicable in combination with the immobilization mask. Images with 
a resolution of O.4xO.4x4 mm 3 showed superior anatomical detail 
and resulted in a scan time of 4 minutes. Reducing slice thickness re- 
sulted in unacceptable scan times what could not be compensated 
for by using scan time reduction techniques (for example parallel 
imaging, SENSE) while maintaining an acceptable SNR. A 3.0T mag- 
netic field resulted in a longer scan time because of an increased 
specific absorption rate (SAR) beyond safety margins that could not 
be compensated for by SENSE. 28 patients (20 laryngeal carcinoma, 
8 hypopharyngeal carcinoma) were scanned with this protocol. 3 
patients (11%) were not able to complete the whole examination. 
Motion artefacts did not substantially degrade image quality as only 
in 2 patients (7%) GTV delineation was not possible because of mo- 
tion artefacts. 
Conclusions: Scanning at 1.5T with a O.4xO.4x4 mm ~ resolution and 
flexible 2 element circular coils provides superior images of the lar- 
ynx that are not substantially degraded by motion artefacts. This 
protocol facilitated tumor delineation in patients with hypopharyn- 
geal and laryngeal carcinoma treated with radiotherapy. 

= == ~ % 

Figure 1.TlW 1.5"I'MR images of a healthy 
volunteer scanned in an immobiliza'don 
mask usingthe body coil (upper) compared 
with the standard head-neck coil applied 
without d~e mask (middle) and tiexible 2 
element circular coils (lower). 
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PELVIC VESSELS UNCERTAINTIES DURING A COURSE OF PELVIC 
EXTERNAL BEAM RADIATION FOR PATIENTS WITH CERVICAL CAN- 
CER: IMPLICATION AS SURROGATE NODAL CLINICAL TARGET VO- 
LUMES 
R Chan ~, R. Dinniwell ~, M. Milosevid, K. Brock 2, F. Yoon~, Y-B. Cho 2, A. 
Syed ~, A. Fyles 1 
1 - PRINCESS MARGARET HOSPITAL-UNIVERSITY HEALTH NETWORK, Radiation On- 
cology, Toronto, Canada, 
2 - PRINCESS MARGARET HOSPITAL-UNIVERSITY HEALTH NETWORK, Radiation Phys- 
ics, Toronto, Canada 

Purpose/Objectif: Expansion of the contours of pelvic vessels has 
been proposed as a surrogate of nodal CTV (nCTV) for precision ra- 
diotherapy of pelvic tumors. The uncertainty of these vessels is as- 
sumed to be small although this has never been demonstrated dur- 
ing a course of treatment where motion and deformation of both 
tumor and surrounding organs exist. We reviewed the contours of 
the major pelvic vessels in a group of cervical cancer patients who 
underwent a course of radiotherapy to assess the error and impact 
of a uniform expansion on the nCTV. 
Materials/Methods: Patients undergoing radical radiotherapy (RT) 
for cervical cancers were eligible for this study. Axial volumetricT2w 
MR images were obtained from the sacral promontory to the ischial 
tuberosity at time of radiation planning and repeated weekly over 
the 5-weeks of external beam treatment.The 6 MRI images sets were 
fused to the patient's planning CT scan based on the bony pelvis. 
Major pelvic vessels (common, external and internal lilac veins and 
arteries) were outlined manually using Pinnacle T M  (Philips Medical 
Systems, Bothwell, N.A.) from the level of the sacral promontory su- 
periorly. The inferior extent of the external lilac was defined by the 
crossing of the inguinal ligament while the most posterior recogniz- 
able branch of the internal lilac was contoured to the level of the 
acetabulum. The combined artery and vein contours of each scan 
were then expanded 2-dimensionally by 5, 10 and 15-mm and de- 
limited by the adjacent normal tissue contours (bladder, rectum, sig- 
mold and bowel) to form nCTV5, nCTV10 and nCTV15, respectively. 
A uniformity index (UI) was calculated by dividing the overlapped 
volume of the repeated scan and baseline scan by the union of the 
volume of these 2 scans. No overlap is 0 while complete match is 1. 
This is repeated for each repeat scan. 
Results: Scans of 10 patients with FIGO stage 1B to 4A cervix can- 
cer were accrued. They received 45 to 50 Gy of conventional CRT in 
25 fractions. Analyses have been performed on the first 5 patients 
with a total of 28 scans. The mean vessel volume was 46.30 cm 3 (SD 
14.14).The mean nCTV5, nCTV10 and nCTV15 were 175.61,334.15, 
and 506.00 cm 3, respectively. The mean UI of the contoured vessel 
was 0.45 (range 0.41-0.49). The mean UI for S, 10 and 15-ram expan- 
sion for the nCTV were 0.68, 0.73 and 0.74. 
Conclusions: A number of errors can contribute to the apparent un- 
certainties of the pelvic vessels.The process of image fusion and de- 
lineation error due to image artifacts and observer error may com- 
pound the results.This resulted in poor UI of the vessels of only 0.45. 
With a modest increase of margin of just 5-mm, it was improved to 
0.68 of the nCTV of the baseline scan. This suggests an expansion of 
nCTV based on published literature is sufficient to account for nCTV 
errors. Future study with contrast enhanced angiography and im- 
proved fusion technique will result in better identification of true 
motion error. 
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POST-OPERATIVE RADIOTHERAPY OF SOFTTISSUE SARCOMA: IM- 
PACT OF DIGITAL FUSION OF PRE-OPERATIVE WITH POST-OPERA- 
TIVE CT IMAGES ON TARGETVOLUME DELINEATION 
A. Bossi;,A.G. Mousa2, J. Verstraete ~, E. Van Limbergen ~ 
I - UNIVERSITY HOSPITALS, Radiation Oncology, Leuven, Belgium, 
2 - NATIONAL CANCER INSTITU1T~, Radiation Oncology, Cairo, Egypt 

Purpose/Objectif: To compare the conventional delineation of the 
CTV based on the visual correlation of pre-operative images with 
post-operative treatment-planning CT (CTVcnv) versus the CTV de- 
lineation based on digital fusion of post-operative treatment-plan- 
ning CT with pre-operative images (CTVfsd), and, subsequently, to 
evaluate the coverage of the fusion-based PTV (PTVfsd) by the 3D 
plan originally aimed at encompassing the conventional, visual cor- 
relation-based PTV (PTVcnv). 
Materials/Methods: We revised the RT charts of 10 soft tissue sarco- 
ma patients referred to our department for adjuvant irradiation for 
whom pre-operative CT and/or MRI scans were available. For each 
patient, CTVcnv and CTVfsd were outlined and the corresponding 
PTVs (PTVcnv and PTVfsd) were automatically generated by uni- 
form expansion of CTVs by 1 cm. A 3D-Conformal treatment plan 
was created to encompass the PTVcnv according to the ICRU-62 
recommendations. We compared the absolute volumes obtained 
with both approaches and we evaluated the CTVcnv relative to the 
CTVfsd in terms of: overlapping, missing and/or unnecessarily de- 
lineated volumes. We then evaluated the coverage of the PTVfsd by 
the 3D plan originally aimed at encompassing PTVcnv. 
Results: As expected, the CTVfsd and PTVfsd were found to be larger 
than the CTVcnv and PTVcnv (781 and 1254 vs. 496 cc and 953 cc 
respectively). The mean ratios of CTVfsd and PTVfsd to CTVcnv and 
PTVcnv were 2 and 1.5 respectively.The volumes of the overlapping 
CTVs and PTVs for the two delineation policies were 419 and 836 
cc respectively. On average,using conventional CTV delineation ap- 
proach, we unnecessarily included a volume of 77 cc and missed 362 
cc of the CTVfsd (117 cc and 418 cc respectively in terms of PTVfsd) 
although this could be partially explained by the centripetal collapse 
of the surrounding tissues following the excision of GTV (mean vol- 
ume of 234 cc). This translates in 34 % of PTVfsd (range 22-60 %) not 
covered by PTVcnv but, surprisingly, only 16% (4-34.8%) of PTVfsd 
was not adequately enclosed by the 95% isodose probably because 
of the incidental improvement of the PTVfsd coverage when 2-fields 
setup with relative high conformity index (1.64) were employed. 
Conclusions: In the adjuvant irradiation of soft tissue sarcoma, 16 
%, on average, of the PTV can be under-dosed by conventional con- 
touring technique: digital fusion of pre- with post-operative CT im- 
ages improves CTV (and PTV) delineation. 
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POTENTIAL ADVANTAGE OF STUDYING THE LYMPHATIC DRAINA- 
GE BY SENTINEL NODETECHNIQUE AND SPECT-CT IMAGE FUSION 
FOR PELVIC IRRADIATION OF PROSTATE CANCER 
A. Ballar~ 1, M. KrenglF, B. Cannillo ~, M. Rudoni 4, E. Kocjancic s, G. LoP, 
M. Brambilla 3, E. Inglese 6, B. Frea 7 
1 - HOSPITAL MAGGIORE DELLA CARITA, Radiotherapy, Novara, Italy 
2 - UNIVERSITY OF PIEMON31~ ORIENTALE~ Radiotherapy, Novara, Italy 
3 - HOSPITAL MAGGIORE DELLA CARITA, Medical Physics, Novara, Italy 
4 - HOSPITAL MAGGIORE OELLA CARrrA, Nuclear Medicine, Novara, Italy 
5 - HOSPITAL MAGGIORE DELLA CARrrA, Urology, Novara, Italy 
6 - UNtVERSrrY OF PIEMONTE ORIENTALE, Nuclear Medicine, Novara, Italy 
7- UNIVERSnX OF PIEMO~r~ ORIENTALE, Urology, Novara, Italy 

Purpose/Objectif: This study aims to investigate the "in vivo" drain- 
age of lymphatic spread by using the sentinel node (SN) technique 
and SPECT-CT image fusion and to analyze the impact of such infor- 
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mation on conformal pelvic irradiation. 
Materials/Methods: Twenty-three prostate cancer patients candi- 
dates for radical prostatectomy already included in a trial studying 
the SN technique were enrolled. Computed tomography (CT) and 
single-photon emission computed tomography (SPECT) images 
were obtained after intra-prostate injection of 115 MBq of 99Tc-na- 
nocolloid allowing identifying the SN representing the first echelon 
of lymphatic drainage and, after an interval of 90-180 minutes, oth- 
er pelvic lymph nodes. Target and non-target structures including 
lymph nodes identified by SPECT were drawn on SPECT-CT fusion 
images. CTV~ included the prostate and seminal vesicles and CTV 2 
included prostate, seminal vesicles, obturator, internal, and external 
lilac lymph nodes. A 3-dimension conformal treatment plan was 
performed for each patient. 
Results: The SN technique was well tolerated by all patients and 
no case of relevant toxicity related to trans-rectal injection was 
observed. SPECT lymph nodal uptake was detected in 20/23 cases 
(87%). The SN was inside the pelvic clinical target volume (CTV 2) in 
16/20 cases (80%) being the most frequent location (8/20, 40%) in 
the external lilac nodes. It received no less than the prescribed dose 
in 17/20 cases (85%). The most frequent locations of SN outside the 
CTV 2 were the common lilac and presacral lymph nodes. In addition 
to the SN, SPECT images were able to identify other 32 lymph nodes 
in 20 examined patients with an average of 1.6 per patient (range 0 
- 6). Sixteen of them (50%) were found outside the CTV 2. Overall, the 
SN and the other intra-pelvic lymph nodes identified by SPECT were 
not included in the CTV 2 in 5/20 (25.0%) patients. 
C o n c l u s i o n s :  The study of lymphatic drainage can contribute to a 
better knowledge of the "in vivo" potential pattern of lymph node 
metastasis in prostate cancer. The characterization on an individual 
basis of the lymphatic pathway by sentinel node technique and 
SPECT-CT image fusion would have changed the CTV in at least 25% 
of our patients. This fact shows that such approach can allow avoid- 
ing the geographic missing of potentially involved lymph nodes. 
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PROBABILITY VOLUME HISTOGRAMS: QUANTIFYING SYSTEMATIC 
AND RANDOM PROSTATE DELINEATION ERROR 
J. Szanto% L. Gerig% Z. Gao% D. Wilkins% L. Eapen% C. Morash% J. 
Wassef 4 
I - THE OTTAWA HOSPITAL REGIONAL CANCER CENTRE, Medical Physics, Ottawa, 
Canada 
2 - CARLETON UNIVERSITY, Physics, Ottawa, Canada 
3 - THE OTFAWA HOSPITAL REGIONAL CANCER CENTRE, Radiation Ontology, Ot- 
tawa, Canada 
4 - UNIVERSITY OF OTi-AWA, Medicine, Ottawa, Canada 

P u r p o s e / O b j e c t i f :  To measure the systematic and random error in 
prostate (CTV) delineation 
Materials/Methods: Inter & intra observer variation in CTV defini- 
tion have been well studied, but few studies report systematic er- 
rors, since most use the observer mean as the gold standard. In this 
work data from the Visible Human Project* provided indexed CT and 
cross sectional photographic images of the frozen human male ca- 
daver. A multi disciplinary group of experts defined prostate on each 
cross sectional photo through to create a gold standard volume. On 
the corresponding CT images, six radiation oncologists (RO) each 
delineated the prostate 20 times, with at least 3 days between each 
targeting session, for a total of 120 CTV delineations. We introduce 
the concept of Probability Volume Histogram (PVH), similar to the 
DVH, and being the integral histogram of the frequency of inclusion 
and applied to target and normal tissue 
Resu l ts :  In the population of radiation oncologists in this study, the 
systematic and random delineation errors are directionally depend- 
ent. Our results show that every radiation oncologist in the study 

underestimated the extent of the posterior border of the prostate 
by a mean of 2.8 mm (standard deviation of 1.8 mm), thus systemati- 
cally missing prostate. Conversely all observers over estimated the 
extent of the anterior border by an average of 5.8 mm (standard de- 
viation of 3.9 mm), thus systematically including normal tissue such 
as bladder in the clinical target volume.The data was also analysed 
for trends in the superior inferior direction. The over estimate of 
prostate was shown to be significantly larger (average 9 mm) in the 
superior third of the prostate than the inferior third (3 mm). Posteri- 
orly the maximum error in delineation occurred in the middle slices 
(4 mm). The PVH for prostate and normal tissue are shown in fig la 
and 1 b respectively, showing the probability of including true target 
or normal tissue in the delineation of the CTV.The effect of adding a 
3 mm margin the radiation oncologists target definition is shown. 
C o n c l u s i o n s :  At our centre we find systematic error in prostate de- 
lineation. The target is systematically missed posteriorly, while an- 
teriorly there is systematic inclusion of normal tissue. This likely re- 
flects significant concern about causing normal tissue complications 
in the rectum. We have found the concept of PVH to be a useful tool 
in assessing contouring and the effect margins around the CTV. 
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BREATHING ADAPTED RADIOTHERAPY (DART) OF BREAST CANCER 
USING A MANUALLY CONTROLLED CT SCANNER FOR DOSE-PLAN- 
NING: A TECHNICAL REPORT 
M. HjelstueM,G. Olaussen% I. Mjaaland%J. Vikstr6m% A. Sivanesan% D. 
Byberg% K. Iversen% B. Lura%V. Bergersen% K.I. Dybvik ~ 
l - STAVANGER UNIVERSITY HOSPITAL, Department ofHemato-Oncology, Sta- 
vanger, Norway 

Breathing adapted radiotherapy (BART) of breast cancer has been 
shown to reduce irradiation to the heart and ipsilateral lung when 
the radiation is given during deep inspiration. Several radiotherapy 
equipment suppliers have developed systems to deal with BART. 
However, many CT scanners are not, or only partly, compatible to 
these systems. Particularly, deep inspiration breath-hold is a chal- 
lenge to some systems or combination of systems. 
Our institution installed the Varian Real-time Position Management 
system (RPM TM) in September 2005. However, our CT-scanner (Gen- 
eral Electric HiSpeed CTi) did not have an interface port for the RP- 
MTM-system to use as a scan trigger. We therefore had to use an 
alternative strategy to scan the patients to utilize BART. 
This technical report describes how we carried out a manually con- 
trolled breathing adapted CT scanning. The RPMTM-system was used 
to monitor and log the respiratory motion and to visually guide the 
manual starting and stopping of the CT scanner repeatedly to make 
a complete patient scan. 

1240 poster 

ELECTRON "MLC (EMLC) MAY REPLACE TRADITIONAL BOLUS IN 
ELECTRON BEAM RADIOTHERAPY 
T. Lahtinen 1, T. Vatanen% E. Traneus% T. Lahtinen 3 
1 - UNIVERSITY HOSPITAL KUOPIO, Department of Oncology, Kuopio, Finland 
2 - NUCLETRON SCANDINAVIA AB, Uppsala, Sweden 
3 - UNIVERSITY OF KUOPIO, Department of Appfied Physics, Kuopio, Finland 
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Purpose/Objectif:  Traditional water-equivalent boluses are widely 
applied in low-energy (4 to 9 MeV) electron beam treatments to in- 
crease absorbed dose close to skin surface. Their use has problems 
with curved anatomical sites (nose, eye, ear, vulva, pubic and anal 
regions), skin with hair and daily hygiene. Since very small electron 
beams have no build-up, we investigated the potential of narrow 
sliding window of the electron multileaf collimator (eMLC) to re- 
place traditional bolus. 
Materials/Methods: An eMLC prototype consisting of non-focusing 
2 cm thick and 5 mm wide steel leafs coupled with Varian 2100 C/D 
linac 20x20 electron applicator was constructed. Isodoses and depth 
doses of eMLC-shaped electron beams with beam width from 2 to 
10 mm and length 10 cm were measured in a water phantom and 
calculated using Voxel Monte Carlo (VMC++) code of the Oncentra 
MasterPlan treatment planning system of Nucletron. 
Results: For electron energies 6-9 MeV and beam widths less than 5 
mm both phantom measurements and calculations confirmed the 
non-existence of build-up region, i.e. the maximum dose was at the 
surface. For each energy the therapeutic range R8S was dependent 
on the beam width. R85 was also much shorter than R85 of large 
open beams. For example, the R85 for 6 MeV eMLC field (5 mm x 
10 cm) was 0.8 cm compared with 2.0 cm for 10 x 10 cm field.The 
energy of an electron beam used to generate an eMLC field without 
build-up region must then be higher than with the large open beam 
to ensure adequate therapeutic range. 
Conclusions: In addition to offering many advantages in electron 
beam shaping, beam matching and intensity modulation, an eMLC 
offers an attractive alternative for traditional bolus. As soon as eM- 
LC's will be commercially available, the clinical problems with the 
present bolus could be avoided. 
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IS A FREE BREATHING CYCLE DURING IRRADIATION REPRODUCI- 
BLE SO THAT PATIENTS IRRADIATED FOR BREASTCANCER MIGHT 
BENEFIT FROM GATED IRRADIATION? 
C. De Pooted,J. Alberty% L. Dirix% P. Huget ~ 
I - GVA, CAMPUS ST AUGUSTINUS, ST VINCENTIUS-HosPITALr Radiotherapy- On- 
cology, Wilrijk, Belgium 

Purpose/Objectif:  Respiration changes position of target and criti- 
cal organs during irradiation (IR). Planning margins need to account 
for this variability. More natural tissue is IR. The use of gated IR can 
reduce normal tissue damage. To use this technique, breathing 
movement has to be significanty pronounced, stable and reproduc- 
ible from one cycle to the next. 
Materials/Methods: 1/06 - 4/06 : 32 pts irradiated for breastcancer 
were evaluated. During free breathing a baseline respiration pattern 
was recorded during simulation and 3 weeks later. We used the Var- 
ian Real-time position management (RPM) connected to the Acuity 
simulator. At least 7 cycles were recorded. Amplitude, regularity and 
reproducibility and benefit of gated IR was evaluated. 
Results: In 11/32 of all free breathing curves, the amplitude of 
the baseline patterns, caused by chest wall movement, was large 
enough to be detected separately. Movement ranged from 3.6 to 5.5 
mm. For 7 pts the range was 2 - 3mm, with reproducible acceptable 
breathing cycle. For 14 pts free breathing was too flat, so the RPM 
system could not be used. 87.5 % of pts had a stable, regular pattern 
during their free respiration. Also 87.5 % of pts had a reproducible 
breathing pattern when reevaluated after 3 weeks. 
Conclusions: In 30 % of all cases movement of chest wall is that 
large that pts can benefit from gated IR. The technique is possible 
since most pts have a stable and reproducible free breathing respi- 
ration cycle. 
The % of duty cycle to be used for gating during a free breathing 
pattern must and will be optimized. 
More pts will be included. 
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A DOSIMETRIC TEST FOR INHOMOGENEITY CORRECTIONS IN 
TREATMENT PLANNING SYSTEMS 
D. Schuring%J. Welleweerd% N. Raaijmakers ~ 
I - UNIVERSITY MEDICAL CENTER UTRECHT, Department of Radiotherapy, 
Utrecht, The Netherlands 

Purpose/Objectif: The aim of this work was the development of a 
systematic dosimetric test under reference conditions for the inho- 
mogeneity correction calculations of treatment planning systems. 
This test should replace the inhomogeneity test recommended by 
the AAPM and complement the dosimetric test set developed within 
the NCS for quality control of treatment planning systems (TPS's). 
Materials/Methods: An inhomogeneity consisting of balsa wood 
(relative electron density 0.23) with dimensions of SxSxl 0 cm 3 was 
positioned in a water phantom at a depth of 2 cm. Measurements 
in water were performed at the central axis and various off-axis po- 
sitions using a small ionisation chamber (0.03 cm3). Measurements 
inside the balsa wood were performed at the central axis and off- 
axis positions using thermoluminescence dosimeters (TLDs). Meas- 
urements were performed for 6-, 10- and 18-MV photon beams for 
field size of 5xS, 10x10 and 20x20 cm 2. Calculations for the same 
geometry were performed using our clinical TPS (PLATO RTS 2.6.3) 
which uses an equivalent tissue-air-ratio (ETAR) inhomogeneity cor- 
rection. 
Results: The reproducibiltiy of the absolute dose measurement 
using the TLDs amounted to 2% (1 SD). At the central axis behind 
the inhomogeneity, the calculations and measurements agreed to 
within 3% of the local dose at all positions. For off-axis positions dif- 
ferences of 2% were observed in water. Within the inhomogeneity, 
the measurements and calculations agreed within 4% for 20x20 cm 2 
and 10x10 cm 2 field sizes.The largest differences were observed for 
the SxS cm 2 field at the most distal position in the inhomogeneity 
where a difference of approximately 10% between measurements 
and calculations was observed. 
Conclusions: A dosimetric test set for inhomogeneity corrections 
has been developed that can be used to validate treatment plan- 
ning calculations and for QA purposes. 
For the ETAR corrections of our clinical TPS satisfactory agreement 
between measurement and calcualtions was observed except for 
the relatively small field sizes (5xS cm 2) where differences of 10% 
were observed. 
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A STUDY ON VOLUME COMPUTATION IN ONCENTRA MASTER- 
PLAN V. 1.4 SP3 
M. da Silva Capela% M.C. Lopes/, A. Chaves 1 
I - INSTITUTO PORTUGUES DE ONCOLOGIA DE COIMBRA, MedicaIPhysics, Coimbra, 
Portugal 

Purpose/Objectif: Dose response curves and overall treatment out- 
come are strongly dependent on an accurate definition of volumes 
in radiotherapy. Recent developments, namely the introduction of 
IMRT in clinical routine, are based on dose-volume constraints and 
criteria. Quality assurance recommendations on treatment planning 
systems include tests on the calculation of volumes and manipu- 
lation of contours for anatomical structures. These were the main 
reasons for having carried out the present study on the calculation 
of volumes in Oncentra MasterPlan (OMP), Nucletron TPS (version 
1.4SP3). 
Materials/Methods: The study involved a first phase with two physi- 
cal phantoms (one geometrical and other with different density ma- 
terials) that have been scanned in order to verify the computation 
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of distances and volumes in OMP (both in Anatomy Modelling and 
Evaluation modules). In this phase also a study on automatic margin 
expansion has been done. Both axial images (directly imported from 
CT scanner} and reconstructed images (sagittal, coronal and oblique 
plans) were analysed. Different voxel sizes and matrix calculation 
grid sizes have been used. In the second phase we have used clini- 
cal cases in order to assess both anatomical structure volumes and 
dose values extracted either from DVH tables directly accessible in 
the plan printout or from an exported DVH file. Also different voxel 
and matrix calculation grid sizes have been used. 
Results: Given the quite large scope of the study concerning struc- 
ture manipulation and volume computation in OMP, different kind 
of results can be reported: i)conceming margins we have concluded 
that automatic expansion works quite well with deviations from the 
nominal margin width of less than 0.8 mm, both for axial and re- 
constructed images; ii) differences of up to 10%, depending on the 
volume, have been found for volumes calculated in different TPS 
modules; iii) significant differences have also been found between 
information reported in DVH table (plan printout) and DVH export- 
ed file.These differences can reach up to 30% in minimum dose and 
15% in mean dose. This can be explained by the way the DVH table 
is constructed from the DVH file information. 
Conclusions: This quite comprehensive study have aware all clinical 
staff involved in treatment planning - dosimetrists, physicians and 
physicists on the importance of knowing how volumes are manipu- 
lated in OMP and its influence on DVH evaluation. It has also enabled 
the establishment of the best choice for calculation settings (voxel 
and matrix grid sizes) in order to minimize discrepancies. 
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A USEFUL SOLUTION TO IMPROVE THE ACCURACY OF IN-VlVO 
DOSIMETRY WITH A MICROMOSFET SYSTEM IN IORT TREATMENT 
WITH MOBILE LINAC 
S. Andreoli ~, M. Catalano ~, R. Moretti ~ 
1 - OSPEDALI RIUNITI DI BERGAMO, USC Fisica Sanitaria, Bergamo, Italy 

Purpose/Objectif: Intra-Operative Radiation Therapy (IORT) is usu- 
ally carried out with electron beams produced by a dedicated LINAC 
(LINear ACcelerator) that can be employed directly into an operating 
room. IORT refers to the application of radiation during a surgical 
intervention, after the removal of a neoplastic mass. 
IORT foresees a single session only; it is therefore necessary to verify 
in real-time the accuracy of the prescribed dose in order to define an 
action level if needed. For this aim, micromosfet detectors are rec- 
ommended. One of the main problems in the use of these detectors 
is the correctness of their positioning that can bias the dosimetric 
measure. A useful simple solution is here proposed to improve the 
accuracy of in-vivo dosimetry with a micromosfet system. 
Materials/Methods: A mobile LINAC (NOVAC7 Hitesys, Italy) has 
been installed at Ospedali Riuniti di Bergamo (Bergamo, Italy). It 
produces electron beams in the nominal energy range 4-9 MeV 
and currently it is employed for the treatment of early breast can- 
cer patients. Beam collimation is performed with perspex cylindrical 
applicators (diameter between 40 and 100 mm), mounted on exit 
window head. 
The purpose is reached by the use of a plex disk (diameter 2 cm larg- 
er of the applicator) that lightly compresses the detector towards 
the target surface in a stable position. To guarantee the sterility, the 
micromosfet is inserted in a sterile thin transparent covering, avail- 
able in the operating room; the surgeon puts the micromosfet in 
the covering and fixes it to the disk with sterile strips. In practice, the 
mosfet is sandwiched between the disk and the target surface. 
Furthermore, the use of the disk has also two advantages: (1) to 
compress lightly the target volume (1-2 mm), making it more uni- 
form and compact and (2) to give a more uniform dose to the target 
volume (build-up effect). 

Usually, the thickness of the target volume determines the energy 
choice; differently, if the treatment energy is fixed, the thickness of 
the target volume determines the choice of the thickness of the disk 
to use. 
Results: Using only the maximum energy available for NOVAC7 
(most probable energy Ep, 0 of 7 MeV), the optimisation process 
brought to the following treatment set-up: for target thickness up 
to I S ram, a 5 mm plex disk; for target thickness between 16 and 20 
ram, a 2 mm plex disk. For target volume thickness greater than 21 
mm no disk should be used. 
This procedure is clinically in use and the in-vivo dosimetric data for 
the first 40 patients confirm the reliability of the proposed method. 
The ratio between the measured and the expected dose ranges 
0,9539-1,0397, with the mean value of 1,003_+ 0,021 (I SD). 
Conclusions: The use of the plex disk not only improves the accu- 
racy of in-vivo dosimetry system with micromosfets, but guarantees 
better accuracy of the whole IORT treatment. 

1245 poster 

CALIBRATION OF SEMICONDUCTOR DETECTORS FOR IMPLEMEN- 
TATION OF AN IN VIVO DOSlMETRY PROTOCOL 
S. Germano ~, F. Leal~, V. Batel ~, L. Louren~;o ~, P. Almeida 2, I. Monteiro 
Grillo ~ 
1 - SANTA MARIA HOSPITAL, Radiotherapy, Lisbon, Portugal, 2 - UNIVERSITY OF 
LISBON, IBEB, Lisbon, Portugal 

Purpose/Objectif: In vivo dosimetry provides an overall check of 
the entire dosimetry procedure and patient set-up being a power- 
ful tool for tracing dosimetric errors during radiotherapy treatments. 
In this method, the dosimeters are placed on the patient's skin or 
in natural cavities, in order to verify that the correct dose has been 
delivered. The aim of this study is to characterise an in vivo diode 
dosimetry system for clinical use during photon irradiation. 
Materials/Methods: Before calibration acceptance tests were per- 
formed to check the diodes behaviour during irradiation and for 
each parameter that influences their response. The perturbation of 
radiation field behind the diode was estimated based on film. The 
calibration procedure was performed in two main steps. The first 
was the calibration in reference conditions to establish the diode 
calibration factor and the second was the determination of a series 
of correction factors to account for differences when measurements 
are performed under non reference conditions. During calibration, 
dose measurements were performed in strategic points located on 
the central axis of the beam, using a water phantom and an ionisa- 
tion chamber. 
Results: The measured attenuation of the radiation field by the di- 
ode is significant. The results showed that the majority of the tested 
diodes is in good working conditions, e.g., the signal is stable, the 
measurements are reproducible and sensibility is good. Only one 
detector did not show an acceptable performance and was dis- 
carded. 
Conclusions: The main advantages of diodes are: a high sensitivity 
to radiation, small size, good mechanical stability, absence of exter- 
nal voltage and immediate available of the measured dose. On-line 
dose verification has the advantage that reasons for large deviations 
can be investigated with the patient still in the treatment position. 
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CAN WE PREDICT FINAL DOSE DISTRIBUTION IN REALTIME PROS- 
TATE HDR BRACHYTHERAPY? 
M. Szlag ~, A. Rembielak 2, B. Bialas 2, M. Fijalkowski 2, J. Bystrzycka ~, K. 
Slosarek ~ 
I - CENTER OF ONCOLOGY - INSTITUTEr Treatment Planning, Gliwice, Poland, 
2 - CENTER OF ONCOLOGY - INSTITUTE, Brachytherapy, Gliwice, Poland 
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Purpose/Objectif: The ultrasound-guided real-time HDR brachy- 
therapy has become more and more popular technique in prostate 
cancer treatment. It offers real time visualization of the needle place- 
ment followed by calculation of a conformal treatment plan during 
the surgical implantation.The aim of the study is to determine how 
needle displacement in relation to virtual plan might influence final 
dose distribution in prostate gland. 
Materials/Methods: In our study we analyzed dosimetric data of 
HDR prostate treatment plans calculated by Nucletron SWlEI~ and 
realized in the Center of Oncology-lnstitute in Gliwice, since 2003. 
Needle displacement was determined by measuring the distance 
between virtual and real positions of respective needles in three ax- 
ial images acquired at the base and the apex of the gland and in the 
reference image. In our Department the placement of needles al- 
ways begins with upper right horizontally and ends with lower left. 
Results: The value of mean needle displacement affects V100 pa- 
rameter however such relation depends on prostate volume. The 
bigger prostate the final dose distribution is less dependant on nee- 
dle displacement. For prostate volume above 25 cc even major nee- 
die displacement may be corrected by optimization procedure. The 
needle displacement is the smallest for the apex and the biggest 
for the base. Mean values of needle displacement decrease with the 
consecutive number of needles in all analyzed axial images. 
Conclusions: From our analysis can be concluded that in smaller 
prostate glands the improvement in final dose distribution could be 
achieved better by needle relocation than by optimization. The way 
of needle placement and their sequence may affect optimal implant 
geometry thus influences final dose distribution. 
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CHARACTERIZATION OF ADVANCED MARKUS CHAMBER, EBT RA- 
DIOCHROMIC FILMS AND "SKIN MOSFETS" FOR SURFACE, INTER- 
FACES AND PATIENT-SKIN DOSIMETRY 
R Scalchi ~, C. Cavedon ~, S. Cora 1, R Polloniato ~, R Francescon ~, C. Bai- 
occhi 2 
1 - AZIENDA U.L.S.S. 6, Medical Physics, Vicenza, Italy, 2 - AZIENDA U.L.S.S. 
6, Radiotherapy, Vicenza, Italy 

Purpose/Objectif: The dose released to the patient skin during a ra- 
diotherapy treatment is important when the skin is an organ at risk, 
or on the contrary is included in the target volume. Since most treat- 
ment planning programs do not predict dose within several millim- 
eters of the body surface, in the past years different dosimeters were 
investigated. Recently new types of detectors were introduced in 
Radiotherapy: Advanced Markus chamber, "skin MOSFETs" and EBT 
radiochromic films. The aim of this study is to evaluate these detec- 
tors for surface and patient skin dosimetry. 
Materials/Methods: Water-equivalent depth (WED) was first in- 
vestigated. Ideally, surface dosimeters should have WED@0, while 
for detectors suitable for patient skin dosimetry this value should 
be in the range of 0.04 to 0.1 mm; the latter should also be robust, 
yield reproducible findings and show no temperature dependence. 
WEDs relevant to the studied detectors were verified by matching 
experimental 6-MV PDDs (relevant to 3 radiation fields) and refer- 
ence PDD data relevant to the buildup region (obtained from Monte 
Carlo calculations). Reproducibility was verified along with angular 
dependence for the skin-MOSFETs (utilized in vivo during total body 
irradiations (TBI)), 
Results: The table below reports the results concerning the smallest 
field size (5x5 cm2): 

Surface PDD (%) WED (mm} 

Advanced Markuschamber 13.0 0.100 

EBT radiochromic films 14.6 0.136 

Skin MOSFETs 10.6 11.6 0.053,0.073 

Reproducibility, skin-MOSFET angular dependence and in vivo TBI 
results are also reported. 

Conclusions: The Advanced Markus chamber was more reliable in 
yielding reproducible results. Due to its chamber design, the WED is 
lower with respect to older models as in surface over-response. WED 
of EBT radiochromic films is consinstent with the degree of thick- 
ness. Considering water-equivalence properties and improved sen- 
sitivity, they could be used for in vivo dosimetry; additional investi- 
gations concerning temperature dependence are however required 
for definitive confirmation. Skin MOSFETs have the WED closest to 
the epidermis, and due to the small dimensions and the depth spa- 
tial resolution, along with the immediate readout, they are suitable 
for both patient-skin and tissue-interface dosimetry. In vivo meas- 
urements have proven the importance of skin dosimetry in TBI. 
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CLINICAL APPLICATION OF ONEDOSE TM MOSFET FOR SKIN DOSE 
MEASUREMENTS DURING INTERNAL MAMMARY CHAIN IRRADIA- 
TION WITH HIGH DOSE RATE BRACHYTHERAPY IN CARCINOMA OF 
BREAST 
R. Kinhikar 1, R Sharma 1 
I - "rATA MEMORIAL HOSPITAL, Department of Medical Physics, Mumbai, 
India 

Purpose/Objectif: Skin dose measurements are important to moni- 
tor the reactions or cosmesis and ensure the accurate dose delivery 
to the patients. Several detectors are used for in-vivo patient dosim- 
etry. Thermoluminescent dosimeters (TLDs) and silicon diodes are 
most commonly used. A newly designed Metal Oxide Semiconduc- 
tors Field Effect Transistor (MOSFET) OneDose TM was used during 
high dose rate brachytherapy (HDRBT) of internal mammary chain 
(IMC) irradiation in Carcinoma of breast. This dosimeter has been 
evaluated at our centre for use at Iridium-192 (380 keV) as an in-vivo 
dosimeter and also provides the required characteristics for in-vivo 
dosimeters similar to TLD's. The aim of this study was to investigate 
whether this system could be used in the place of TLD for routine 
skin dose measurements in HDRBT. in addition, the aim was to as- 
sess its value as an effective quality assurance tool in HDRBT. Com- 
parisons of skin dose measurements obtained by the MOSFET and 
TLD are also discussed. 
Materials/Methods: Skin dose was measured for ten patients, All 
the patients were planned on PLATO treatment planning system. 
Average treatment length was 7.0 cm [range 5 to 9 cm]. A dose of 
340 cGy was prescribed at 1.0 cm treating a 2.0 cm diameter sphere 
in 10 fractions twice a day with 6 hours apart. TLD measurements 
were performed to compare the accuracy of measured results from 
MOSFET. 
Results: Mean dose measured with MOSFET was 53.91 cGy (15.85% 
of the prescribed dose, SD 8.47) while it was 53.92 cGy (15.85% of the 
prescribed dose, SD 8.70) with TLD. Mean dose was overestimated 
by TPS and was 59.23 cGy (17.42% of the prescribed dose, SD 9,25). 
Mean deviation between measured dose with MOSFET and calcu- 
lated by TPS was found -8.99% (SD 0.55). Overall, TPS overestimated 
the skin dose by 9% and hence this was actually verified by MOSFET 
and TLD. There was no difference between skin dose measured with 
MOSFET and TLD. MOSFET measurements showed that the mean 
skin dose of 53.91 cGy has been received by the patient for a single 
fraction during HDRBT for IMC irradiation. For 10 fractions, patient 
has received total skin dose of 539 cGy from 3400 cGy. This dose is 
unlikely to cause any skin reactions to the patient. 
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Conclusions: Skin dose measurements with MOSFET compared 
with TLD has shown that the MOSFET system is an acceptable alter- 
native to the use of TLD dosimeters. The system is linear and can be 
calibrated at the correct energy for clinical use. The immediate read- 
out of the entrance surface dose is the major advantage of this sys- 
tem. The dosimeter is easy to use and cableless. This MOSFET system 
shows promise as a dosimeter for routine clinical use. The small size, 
instant readout, permanent storage of dose and ease of use make 
the MOSFET a viable alternative, in certain radiotherapy treatments, 
to the labor demanding and time consuming TLDs. 
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CLINICAL APPLICATION USING TARGET APPROXIMATION BY SELF- 
DEVELOPED METHODS IN STEREOTACTIC RADIOSURGERY 
K. Choi% M. KiT% S. Kang%Y. Oh%M. Chunl, S. Oh2,J. Lee2,T. Suh 2 
I - SCHOOL OF MEDICINE AJOU UNIVERSITY, Radiation Oncology, Suwon, Ko- 
rea, 
2 - COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY, Biomedical Engineering, 
Seoul, Korea 

Purpose/Objectif: Stereotactic radiosurgery (SRS) is a technique to 
deliver a high dose to a particular target region and a low dose to 
the critical organ using only one or a few irradiations while the pa- 
tient is fixed with a stereotactic frame. It is tedious to find a specific 
condition to satisfy this object. In this study, the treatment planning 
techniques were developed both the cubic and cylindrical methods 
for reconstruction of irregularly shaped target. These methods for 
arrangement of multi-isocenters must be used to obtain a confor- 
real dose distribution for radiosurgery. 
Materials/Methods: 
1.1 Cylindrical approximation 
The previous study approximated the tumor volume using a cylin- 
der, and automatically packed the isocenters inside the cylinders1. 
In this study, following three methods were used mainly, one step, 
create new target coordinates using the target characteristic, two 
step, development of a cylinder piling method for reconstruction 
the target, three step, development of sphere packing in each cylin- 
der with the object of including each cylinder within a 40% isodose 
level. 
The frame coordinates system was used in the conventional plan- 
ning. The planning results may be different even though targets 
have the same shape. To settle this problem, a virtual axis was cre- 
ated within the target, and the cylinders were piled up around this 
axis. If the length of the longest line is L, then the target is located 
between z=L/2 and z=-(L/2) after a coordinate translation from the 
frame coordinates to new target coordinates. The cylinders were po- 
sitioned to reconstruct the target according the following methods. 
1.2 Cubic approximation 
Another study approximated the tumor volume using a cube, and 
automated multi-isocenter arrangement was determined mainly us- 
ing the following methods. 
(¥i) A rectangular parallelepiped was used to create cubes surround- 
ing the tumor volume. 
(¥¢) For an array isotropy spheres, the rectangular parallelepiped is 
divided into cubic regions. 
(¥£) The regions of the cube and tumor were composed of voxel 
units in three dimensional space, each cubes contained tumor frag- 
ments with different voxel counts. The voxel size was defined as 
l x l  ×1 mm 3, and a voxel ratio was determined as the voxel counts 
in the tumor area by the voxel counts in the cube area. The optimal 
locations of the isocenters were determined to deliver a high dose 
in the tumor, while a low dose was delivered in the tissue outside 
tumor, was selected by a specific voxel ratio that was calculated au- 
tomatically. Here, the multi-isocenter arrangement depends on the 
cubic structure and a voxel on space. The cubic structure does not 
allow a superposition of the spheres. 

1.3 Clinical target and dose evaluation 
The clinical target utilized meningioma with 8.1 cc volume and has 
approximately x-28mm, y- 27ram, z-26.5mm of the longest lines on 
axis. The figure 1 is showed spatially reconstructed volume of tar- 
get. Moreover, an isodose surface covering at least 95% of the target 
volume (as determined by target volume DVH) was selected as the 
prescription isodose. Ideally, the prescription dose represents the 
minimum dose to the target. However, choosing a dose based on 
100% target coverage by DVH usually results in a rather low dose 
level. This plan evaluation was based upon the dose volume data 
from the DVHs. The dose distribution for each sphere arrangement 
within the targets was evaluated with the conformity and homo- 
geneity referred by the Radiation Therapy Oncology Group (RTOG) 
stereotactic radiosurgery criteria. 
Results: Clinical target was arrayed automatically into multi-isocent- 
ers by cylindrical and cubic structures considering 6ram and 10ram 
collimator sizes.These planning methods by a cylindrical and cubic 
approximation conformed to the arrangement of the isocenters 
satisfying the tumor shapes. Then, 95% target volume was covered 
above 50% (of the normalized dose) of the isodose shell. Further- 
more, the conformity and homogeneity to target volume is less than 
2.0. 
Conclusions: These planning methods using target reconstruc- 
tion and sphere packing were not fully satisfied due to the limits of 
the target reconstruction using cylinders and cubes. However, the 
proposed techniques are a feasible approach for radiosurgery plan- 
ning. 
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COMPARISON OF IMAGE QUALITY BETWEEN TWO KV CBCT AND 
CT MODALITIES. 
A. Grzadziel% B. Smolinska% R. Rutkowski 1, K. Slosarek ~ 
1 - CENTRE OF ONCOLOGY - MSC MEMORIAL INSTITUTE, BRANCH GLIWICE, Radio- 
therapy and Brachytherapy Planning Department, Gfiwice, Poland 

Purpose/Objectif: The aim of the study was to compare the volume 
density and geometry of image reconstruction on simulator and ac- 
celerator Cone-Beam Computed Tomography (CBCT) with diagnos- 
tic/planning Computed Tomography (CT) scans. 
Materials/Methods: We evaluated the CBCT system consisting of 
simulator or linear accelerator equipped with an amorphous silicon 
electronic portal imaging device (aSi EPID). 
An anthropomorphic head and neck phantom and a calibration 
phantom (Catphan) were taken under consideration. For both phan- 
toms three sets of images with scan distance 1 mm and 1.5mm were 
taken: CBCT on simulator Acuity-Varian; CBCT on linear accelerator 
CL23EXS-Varian and diagnostic CT Somatom Sensation Open-Sie- 
mens. An automatic CT and CBCT image registration in EclipseTreat- 
Tent Planning System (TPS) was provided. 
For the first anatomical phantom the density of bone, air and soft 
tissues volumes were compared. For the second one the density of 
the air, PMP, LDPE, polystyrene and acrylic volumes were checked. 
Additionally distances between chosen circular markers for all three 
image sets were measured and compared. 
Results: We demonstrated that sufficient image quality is provided 
by both CBCT systems mounted on simulator and linear accelerator. 
Good image geometry and correct volume densities were achieved 
by both modalities. 
Conclusions: The investigated devices are useful and efficient in 
treatment planning procedures and patients positioning verification 
on linear accelerator. Their clinical implementation was confirmed. 
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COMPARISON OF IMRT AND 3D-CRT TREATMENT TECHNIQUES 
FOR LOW-GRADE GLIOMA 
K. Odrazka~,J. Petera ~, M. Zouhar ~ , P. Dvorak2,T. Kohlova ~, M. Dolezel ~, 
M. Vosmik ~ , M. Vaculikova~,V. Hobza 3, S. Rehak 3 
1 - CHARLES UNIVERSITY  IN PRAGUE,  FACULTY  OF MEDIC INE  IN HRADEC KRALOVE,  UN I -  

VERSITY ,  Department of Oncology and Radiotherapy, Hradec Kralove, 
Czech Repubfic, 
2 - CZECH TECHNICAL  UNIVERSITY  IN PRAGUE,  F a c u l t y  of Nuclear Sciences and 
Physical Engineering, Prague, Czech Republic, 
3 - CHARLES UNIVERSITY  IN PRAGUE,  FACULTY  OF MEDIC INE  IN HRADEC KRALOVE,  UN I -  

VERSITY,  Department of Neurosurgery, Hradec Kralove, Czech Repubfic 

Purpose/Objectif: To compare target volume coverage and nor- 
mal tissue sparing of intensity-modulated radiation therapy (IMRT) 
and three-dimensional conformal radiotherapy (3D-CRT) treatment 
techniques for low-grade glioma. 
Materials/Methods: Ten patients with supratentorial low-grade gli- 
eTa were planned and treated with 3D-CRT using a common tech- 
nique of two lateral opposed fields and one vertex field. Two types 
of IMRT treatment plans were then created for the planning study: a 
3-field plan with the same beam arrangements (3F-IMRT), and a 5- 
field plan with two lateral oblique fields on each side and one vertex 
field (SF-IMRT). The planning target volume (PTV) consisted of the 
gross tumor volume (GTV) plus a margin of 20 ram. A dose of 54 Gy 
was prescribed to the isocenter.The dose-volume histograms (DVH) 
were generated for both the PTV and brain tissue. Only the normal 
brain tissue was considered for the DVH calculation as the PTV was 
subtracted from the brain volume. Dose conformity for the PTV was 
assessed using the conformity index (CI). Normal tissue-sparing in- 
dex (NTSI) (Miften MM, et al. J Appl Clin Med Phys 2004;5:1-13) was 
generated to analyze the level of brain sparing. Finally, the Lyman- 
Kutcher-Burman normal tissue complication probability model 
(NTCP) was used to project the risks of brain damage. 
Results: Both 3D-CRT and IMRT plans showed an excellent coverage 
of the PTV. As much as 99.9%, 100%, and 100% of the PTV was cov- 
ered by the 95% isodose for the 3D-CRT, 3F-IMRT, and SF-IMRT plans, 
respectively. However, the corresponding rates of CI (0.59, 0.67, 0.71 ) 
suggested higher degree of PTV dose conformity for the IMRT tech- 
niques. The volume of normal brain tissue irradiated to SO Gy was 
significantly lower for the 3F-IMRT and SF-IMRT plans compared 
to the 3D-CRT plan (17.5% vs. 24.0%, p<0.O01; 14.2% vs. 24.0%, 
p<0.001). Brain sparing associated with both IMRT techniques was 
still significant at the level of 25 Gy. The NTSI values of 0.78, 0.84, 
and 0.88 for the 3D-CRT, 3F-IMRT, and SF-IMRT plans reflected the 
evidence of reduced brain volume irradiated with intensity modula- 
tion. According to the NTCP model, the predicted hazard of brain 
necrosis was approximately 2% after 3D-CRT treatment. By contrast, 
this was only 1% and 0.6% for the 3F-IMRT and SF-IMRT techniques, 
respectively. 
Conclusions: IMRT is able to provide significant brain sparing which 
may be beneficial for the long-term survivors with low-grade glio- 
mas. 
Supported by the Research Project MZO 00179906 of the Minis- 
try of Health, Czech Republic; Grant NR/8061 from the Internal 
Grant Agency of the Ministry of Health, Czech Republic; and Grant 
137/2004 C from the Grant Agency of Charles University in Prague, 
Czech Republic. 
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COMPARISON OF PHOTON DOSE MEASUREMENTS WITH CALCU- 
LATIONS FOR INHOMOGENEOUS MEDIA 
T. Wilhelm ~, I. WeigeY, U. Wolff 
1 - UNIVERSITY OF LEIPZIG, Dept. Radiotherapy and Radiooncology, Leipzig, 
Germany 

Purpose/Objectif: Calculations of photon dose distributions by 
pencil beam algorithms fail for regions with adjoining materials of 
different densities. Therefore superposition algorithms should be 
used for these situations. The purpose of this work was to compare 
results by pencil beam (PB) and by collapsed cone (CC) calculations 
with measured values for two typical geometric configurations. 
Materials/Methods: The investigations were performed with a self 
made cuboid phantom consisting of PMMA with a styrofoam core. 
Dose was measured at different distances from the PMMA - styro- 
foam interface (PSIF) for several field sizes of a 6 MV photon beam 
incident parallel to the interface simulating tangential breast irra- 
diations. The second scenario included dose measurements within 
a cylindrical PMMA inhomogeneity (CIH) with a diameter of 2 cm 
inside the styrofoam modelling the irradiation of solid lung lesions. 
Measurements were done with TLD detectors and the calculated 
dose values were extracted from the TMS treatment planning sys- 
tem by the line dose utility. 
Results: The agreement between calculated and measured dose 
values is better for the CC calculation for all cases. For the PSIF mod- 
elling PB calculations overestimate the dose to the low density inho- 
mogeneity by 20 - 70 % for all field sizes whereas the deviations of 
the CC results increase from about 3 % for the S x S cm 2 field up to 
20 % for 1 x 1 cm 2. PB overestimates dose in the CIH model by about 
5 % for field sizes above S x S cm 2 and underestimates it by more 
than 10 % for the 1 x 1 cm 2 field. CC gives dose values which agree 
with measurements within about 3 - 8 % respectively. In general 
deviations between calculated and measured values increase with 
decreasing beam dimensions. 
Conclusions: Despite describing a worst case scenario (the density 
of the styrofoam was only 0.05 g/cm 3) the results suggest that for 
dose calculations in areas of electronic disequilibrium the use of 
more elaborate dose calculation algorithms like the CC should be 
mandatory. 
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DOSIMETRIC STUDY OF THE IMPACT OF BREATHING USING A DY- 
NAMIC PROTOTYPE SIMULATING THE RESPIRATORY MOTION 
H. Massed, E. Gavignet ~, R. Gschwind~, J-L. Dumas 2, L. Makovicka~, J. 
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F. Bosset 2 
I - FEMTO-sT, CREST, Montbdliard, France, 
2 - BESAN(~ON UNIVERSITY HOSPITAL, Departement of radiotherapy, Besan¢on, 
France 

Purpose/Objectif: The radiotherapy treatments aim to conform the 
target volume whose shape is often based on nongated computed 
tomography (CT). Dosimetry is then carried out on dilated volumes, 
what could bring an additional dose on the surrounding organs and 
prevent a dose increase to target volume. It is then important to cre- 
ate a tool, in the absence of recommendations of approved organi- 
zation, to study the dosimetric impact of respiration-induced organ 
motion. The aim of our work was to design a dynamic prototype 
simulating respiratory motion. 
Materials/Methods: The experimental prototype consists of a 20x20 
cm 2 motorized plate, able to carry out about from 15 to 20 respira- 
tory cycles/min. Moreover, this model takes the constraints related 
to a radiotherapeutic treatment into account. In particular, its lim- 
its the presence of metal parts. The platform of the prototype can 
support various phantoms (homogeneous or with heterogeneities) 
with different measurements techniques : films, thermoluminescent 
dosimeters, ionisation chambers. The movement amplitude as well 
as the frequency are scalable thanks to the engine, controlled with a 
program implemented in C. 
Conclusions: The flexibility prototype allows to simulate the various 
cranio - caudal movements from each thoracic organ. An amplitude 
and a given frequency could represent the motion of a precise or- 
gan. The study of the motion effect on the dosimetric distribution 
could then install as well as quality control of the devices 4D (res- 
piration-gated radiotherapy, 4D CT scanner). The first results will be 
presented and in prospect, the prototype will be improved with an 
additional anterior - posterior movement in order to move in 2 di- 
mensions. 
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DOSIMETRICAL VEIFICATION OFTREATMENT PLANNING SYSTEMS 
IN RADIOTHERAPY DEPARTMENTS OF BALTIC STATES 
E. GershkevitsM, S. Popov 2, A. Vaitkus 3, A. Miller 4 
I - NORTH ESTONIA REGIONAL HOSPITAL, Radiotherapy, Tallinn, Estonia, 
2 - LATVIAN ONCOLOGY CENTRE, Medicalphysics, Riga, Latvia, 
3 - KAUNAS MEDICAL UNIVERSITY HOSPITAL, Radiotherapy, Kaunas, Lithuania, 
4 - ONCOLOGY INSTITUTE OF V~LNlUS UNtVERSITY, Radiotherapy, Vilnius, Lithua- 
nia 

Purpose/Objectif: A group of participants of the IAEA coordinated 
research project "Development of procedures for quality assurance 
for dosimetry calculation in radiotherapy" designed a number of 
clinical test cases for photon beams to verify the treatment planning 
systems (TPS) dose calculations as part of its commissioning pro- 
cedure. This set of test cases was evaluated on different beam-TPS 
combinations in radiotherapy departments of Baltic States. 
Materials/Methods: Verification measurements were carried out in 
5 major radiotherapy departments of the region. CIRS thorax phan- 
tom (Model 002LFC, CIRS inc., Norfolk, VA ) has been used to verify 
the dose calculated by TPS with measurements. In each hospital the 
phantom was scanned twice on CT used locally for the treatment 
planning. The first scan was performed to derive the relative elec- 
tron densities to CT numbers conversion. The second scan was used 
for treatment planning. Proposed clinical test cases were designed 
to check the wide range of conditions. The doses were measured 
both on axis and off axis with ionisation chamber placed inside the 
CIRS phantom. More detailed information about the tests will be 
presented in the poster. Altogether, there are 28 different combina- 
tions of photon beams and TPS algorithms/inhomogeneity correc- 
tion methods tested. 
Results: All TPS tested had a satisfactory performance with devia- 

tions less than 3% in the majority of clinical test cases, except those 
dose measurements points, which were situated in the lung equiva- 
lent material. The deviations of up to 16.5% between measured and 
calculated doses were discovered for these points. A number of 
small discrepancies related to the beam data fitting were discovered 
as well. The time required for the whole chain of activities in the hos- 
pital: setting up the phantom, CT scanning, planning and measuring 
were in the range of 10-15h for dual photon energy machine and 
TPS with three different photon algorithms/inhomogeneity correc- 
tion methods. It was dependent on the following factors: availability 
of record and verify system, TPS and logistics. 
Conclusions: The verification measurements for TPS dose calcula- 
tions of photon beams in the Baltic States showed acceptable re- 
suits with few exceptions related to TPS algorithm limitations. The 
proposed clinical tests are useful tool to verify the TPS calculations 
with the measurements and to help the user to appreciate the pos- 
sibilities of their system and understand its limitations. 
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DOSIMETRY QUALITY ASSURANCE OF HELICAL TOMOTHERAPY 
TREATMENTS, EFFECT OF DENSITY INHOMOGENEITIES 
M. Tomsej ~,v. Tondeud, N. De Patoul~, S. Vynckier ~ 
I - U.C.L.- ST-Luc UNIVERSITY HOSPITAL, Radiation Oncology, Brussels, Bel- 
gium 

St-Luc University Hospital in Brussels recently acquired a helical to- 
motherapy treatment unit (Hi ART II,TomoTherapy, Inc, Madison, Wl) 
and clinical treatments have begun since december 2005. Tomo- 
therapy is a new modality of radiation treatment that combines very 
sophisticated beam collimation with an on-board computed tom- 
ography scanner to image the region of interest prior to treatment. 
It provides highly accurate beam delivery allowing for tumor dose 
escalation while also reducing the dose to healthy tissue. There are 
a number of different malignancies that could potentially benefit 
from the unique characteristics of tomotherapy. It integrates treat- 
ment planning, patient positioning and treatment delivery with one 
machine.The convolution/superposition method, a model-based 
dose computation method is well suited for tomotherapy. The inci- 
dent energy fluence issuing from the MLC and interacting in the pa- 
tient is first modeled. Kernels, pre-calculated using the Monte Carlo 
method, are used to a take into account the scatter and charged 
particle transport in a heterogeneous patient. The treatment plan- 
ning of tomotherapy is unique, specific to the machine and is an 
integrated system. It is therefore extremely important and essential 
to concentrate on dosimetry and accuracy of treatment planning 
with the use of in particular very high dose gradients. Consequently, 
an independent dosimetry check has been performed verifying all 
steps starting from the treatment planning until treatment delivery, 
this could be done thanks to some specific dosimetry audits. In ad- 
dition to these complexities, the effect of density tissue inhomoge- 
neities (present in many of our cases) has to be ensured, in particu- 
lar into air cavities.Specific inhomogeneous phantoms have been 
studied, designed and built, and have been used to try to quantify 
the quality of the convolution superposition algorithm present in 
tomotherapy treatment planning. Results of this dosimetry quality 
assurance study will be presented and discussed and a comparison 
will be made with Monte Carlo. 
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EFFECT OF GATROINTESTINAL GAS ON DOSE CALCULATION AC- 
CURACY FOR LUNG CANCER PATIENTS 
A. Saitol, J. Li2,C. Liu 2, K. Olivier2, J. Dempsey ~ 
1 -MIEWRAY, INC, dept, Gainesville, FL, USA, 
2 - UN~RSrrY OF FLORIDA, Department of Radiation Oncology, Gainesville, FL, USA 



Posters 

Purpose/Objectif: Previously we had reported that heterogene- 
ous dose calculation using only 4 levels of electron densities cor- 
responding to air, lung, soft tissue and bone provides an accurate 
method of dose calculation with the exception of patients with bul- 
Ious emphysema. However, besides the trachea, the air region also 
includes gastrointestinal (GI) gas which could enlarge, shrink, or dis- 
appear during fractionated treatment depending on the patient's 
condition. The aim of this study was to investigate the influence of 
GI gas on the dose calculation accuracy of lung cancer patients. 
Materials/Methods: Treatment plans with 4 levels of bulk electron 
densities were generated for 1S lung cancer patients with 16 tumors 
and no bullous emphysema using a commercial treatment planning 
system with an adaptive convolution algorithm with tissue hetero- 
geneity correction (Pinnacle 3, Philips Medicals Systems, Shelton, 
Connecticut, ). For each case, 2 plans were generated. The first was 
a bulk density plan with the population averaged densities of 0.15, 
0.32, 0.98, and 1.11 g/cc assigned to air, lung, soft tissue, and bone, 
respectively, for the entire set of patients as used in our previous 
studyA@(Plan with GI correction); the areas were identified by an 
isodensity segmentation tool. The second plan was a bulk density 
plan using the same parameters except for the GI gas, and we ap- 
plied the soft tissue density of 0.98 g/cc instead of the air density 
of 0.15 g/cc. Monitor units were kept constant and no normaliza- 
tions were employed (Plan without GI correction). Dose volume his- 
tograms (DVH) and dose difference distributions for the two plans 
were compared for all cases. 
Results: The median target volume of the 16 tumors was 99.9 cm 3 
(range, 4.2 - 821.4 cm3).The median volume of the GI gas of all of the 
slices and slices the same as the target were 33.1 cm 3 and 0.3 cm 3, 
respectively. In all cases, the target volume and the normal tissue 
DVH agreed to better than 1%.There was no difference in the dose 
to the target volume, even in the 4 patients for whom the relative 
volume of GI gas to the tumor at the same slices where the tumor 
was located was larger than 1% (1.9%, 4.1%, 4.4%, and 11.9%). Fig- 
ure 1 shows a comparison of the DVHs (PTV and lung) between the 
2 plans (with and without GI correction) for the patient with the larg- 
est relative volume of GI gas to the tumor at the same slices where 
the tumor was located (11.9%).The thin solid line is for the plan with 
GI correction and the thick dotted line is for the plan without GI cor- 
rection. The DVHs are undistinguishable. 
Conclusions: GI gas showed little influence on normal tissue and 
target dose calculation in all examined patients for whom the rela- 
tive GI gas volume to the target at the same slices as the tumor was 
up to 11.9%. Therefore, while GI gas size may change depending on 
the patient's condition, no special correction would be needed. 
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ELECTRON BACKSCATTER MEASUREMENTS FROM LOW-DENSITY 
MATERIALS 
R Mc Cavana1,B. McClean~, E. Tyned 
1 - ST LUKES HOSPITAL, Department of Physics, Dublin, Ireland 

Purpose/Objectif: As part of the process to establish an independ- 
ent monitor unit secondary check for electron beam calculations a 
project was set up to examine the effect on the dose to tissue due 
to an underlying low density medium e.g. lung or air. A number of 
papers appear within the literature regarding the effect of backscat- 
tered of high-energy electrons from underlying inhomogeneities. 
However, the majority of these deal with backscatter from high- 
density materials. When compared to dose measured in the tissue 
phantom alone, a decrease in dose for a maximum of 2 cm around 
the tissue phantom/lung phantom interface, for the range of ener- 
gies in question, was expected from the previous studies within the 
literature. 
Materials/Methods: Measurements were taken with a Markus 
and Roos PTW ionisation chambers, both were inverted with the 
chamber window at the distal side of the beam and placed in wa- 
ter equivalent plastic holders, w.e.p. The backscattering media used 
were cork slabs and a foam block. For comparison measurements 
were also made in w.e.p, only and in w.e.p, and air. The detectors 
were placed at the depth of the 90% point beyond dose maximum 
for each energy, or as close as would be allowed by the thickness of 
the w.e.p, slabs. The front face of the detector was placed at the in- 
terface. The Markus chamber was used without its protective cover 
to examine the change in dose at the interface. The Roos chamber 
has a lmm thick entrance window and so measured the variation 
within the w.e.p. The backscattering materials were CT scanned in 
order to determine the Hounsfield numbers. 
Results: Table 1 summarises the results obtained using the Markus 
chamber, for two electron energies. The electron backscatter factor, 
EBF, is the ratio of the measured ionisation with low-density back- 
scatter material to ionisation with full we.p. backscatter. These meas- 
urements were taken at the interface. 
Table 1 : Variation of EBF with backscattering material for two elec- 
tron energies 

Material 6 MeV EBF 15 MeV EBF 

w.e.p. I I 

Cork slabs 1.016 0.996 

Foam block 0.958 0.952 

Air 0.907 0.923 

No significant effect was found at the cork/w.e.p, interface for a 15 
MeV beam, a small effect, 1.5%, was seen for a 6 MeV beam. A large 
effect was found for both energies at the w.e.p./foam interface and 
w.e.p./air interface. For measurements taken with the Roos chamber 
in the w.e.p, phantom no significant change in EBF was found w!th 
cork slabs as the backscattering material, for electron energies rang- 
ing from 4 to 18 MeV. The Hounsfield number for the cork slabs was 
measured as -780 HU + 6%, I standard deviation, the Hounsfield 
number for lung tissue was found to be approximately -783 HU + 
1.3%. 
Conclusions: It was found that the effect on the dose to tissue above 
underlying lung is negligible for electron energies from 4 to 18 MeV. 
A measurable effect was found, 3.2% and 2.6% with air and foam as 
the backscattering material. The focus of the work was to account 
for any variation in dose due to underlying lung for the monitor unit 
checker. As a result, no correction was applied. 
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ENERGY DEPOSITIONS ON THE NANOMETER SCALE FROM LOW 
ENERGY ELECTRONS 
K. Wiklund%A. Brahme% B. K. Lind ~ 
I - KAROLINSKA INSTITUTET AND STOCKHOLM UNIVERSITY, Medical Radiation Phys- 
ics, Stockholm, Sweden 

Purpose/Objectif: To investigate the track structure and spatial dose 
distribution from low energy electron pencil beams in water. 
Materials/Methods: Low energy delta-electrons have a consider- 
able capacity to induce complex clustered damage in DNA. The 
knowledge of their energy depositions is therefore of great impor- 
tance for radiation therapy. This is especially true for light-ion thera- 
py where most of the biological effect comes from spatially correlat- 
ed low-energy electrons. The energy depositions can be calculated 
with detailed MC techniques, but since fast calculations are needed 
for treatment plan optimization, exact and computational efficient 
analytical expressions are valuable. The Pencil Beam concept was 
developed for higher energies in the MeV range and may therefore 
be less accurate at the low energies around a few keV or lower, since 
the electron can loose a large fraction of energy in a single collision. 
The aim of this work was to investigate the lateral energy deposition 
of mono-energetic electron pencil beams. Of special interest is to 
decide weather there are discrepancies from the Gaussian distribu- 
tion commonly seen at higher energies with many individual colli- 
sions. The Monte Carlo code PENELOPE was used for the transport 
of the electrons. 
Results: When calculating the total number of interactions it is seen 
that so few interactions take place that the central limit theorem is 
not fulfilled. Even by the end of their range, electrons with energies 
as low as 100 eV will not have gone through enough number of in- 
teractions. Higher energies around 1000-10000 eV does not even 
fulfil the conditions in the beginning of their track. The lateral dose 
distribution for 1000 eV shows a prominent peak at the central axis 
at depth less than the range of the electrons. This peak represents 
the electrons that deposit most of their energy in a single event. 
Beneath this strong peak a close to Gaussian energy deposition 
distribution is seen. An attempt has been made to fit this peak by 
a analytical expression. The total energy imparted from the narrow 
peak is however much less than from the wide and low level Gaus- 
sian shaped part of the pencil beam and thus accurate modelling of 
the Gaussian part is more vital. 
Conclusions: It might be possible to combine the Gaussian and an- 
other analytical expression for the central peak in order to more ac- 
curately describe the lateral energy deposition. 
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EVALUATION OF DOSE TO UTERUS IN ELECTRON BEAM IORT FOR 
EARLY-STAGE BREAST CANCER 
E. Rondi% M. Ciocca ~, V. Galimberti 2, G. Raimondi% A. Guido% C. 
Garibaldi% G. Tosi% R. Orecchia 4 
I - ISTITUTO EUROPEO DI ONCOLOGIA~ Medical Physics, Milano, Italy, 
2 - ISTITUTO EUROPEO DI ONCOLOGIA, Senology, Milano, Italy, 
3 - OSPEDALE MAGGIORE POLICLINICO, Medical Physics, Milano, Italy, 
4 - ISTITUTO EUROPEO DI ONCOLOGIA, Radiation Oncology, Milano, Italy 

Purpose/Objectif: To determine the absorbed dose to uterus during 
intraoperative electron beam radiotherapy (IOERT) for early-stage 
breast cancer (EBC). At our Institute, IOERT using mobile linear ac- 
celerators is the most commonly used technique for exclusive par- 
tial breast irradiation (21 Gy dose, prescribed at 90% isodose) in a 
selected pt population. 
Materials/Methods: Treatment was simulated on an Alderson an- 
thropomorphic phantom, using electron beams produced by No- 
vac7 (5-9 MeV) and Liac (4-10 MeV) dedicated mobile linacs in the 

operating room. The largest applicator usually used in clinical prac- 
tice for EBC pts, that is 6 cm diameter, was selected. Absorbed dose to 
the uterus was measured by means of calibrated (+20% uncertainty) 
thermoluminescence dosimeters (TLDs), inserted in the abdomen 
at several depths and distances from the applicator. Additional TLDs 
were put on phantom ventral surface. Measurements were made 
with and without a shielding apron (2 mm lead equivalent) draped 
above the abdomen. In vivo dosimetry was also performed on three 
non-pregnant pts up to now, using TLDs (unshielded or under a 2 
mm lead cap) taped on the abdomen skin at different levels. In such 
cases, dose at depth was then estimated using the ratio of depth to 
surface readings obtained on phantom. 
Results: For unshielded TLDs, doses measured on pt and phantom 
surface ranged between 10 and 170 mGy, mainly depending on 
beam energy and distance from treatment area. In contrast, surface 
dose in the midsagittal plane under lead protection was never high- 
er than approximately 2 mGy, so showing that peripheral dose at the 
skin level is mostly due to scattered electrons rather than brehmsst- 
rahlung X-rays. Consistently, doses measured at different depths in 
the phantom were found to be in the range 0.2-4 mGy without any 
shielding and lower than 2.5 mGy using the abdominal apron. 
Conclusions: Our data showed that dose to uterus during exclusive 
IOERT for EBC delivered with mobile dedicated linacs can be kept ap- 
proximately below 3 mGy, using an abdominal shielding. Based on 
results of this study, next step will be addressed to carefully evaluate 
risks and benefits of IOERT for pregnant women affected by EBC. 
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FORWARD PLANNED IMRT IN BREAST CANCER: A DOSIMETRIC 
EVALUATION ON 100 CONSECUTIVE PATIENTS 
G. Macchia% S. Cilia 2, F. Ferri% C. Digest% F. Deodato %V. Picardi%V. Val- 
entini% N. Cellini% A.G. Morganti% A. PiermatteP 
I - RADIOTHERAPY UNIT-CATHOLIC UNIVERSITY, Oncology, Campobosso, Italy, 
2 - MEDICAL PHYSICS UNIT-CATHOLIC UNIVERSITY, dept, Campobasso, Italy, 
3 - RADIOTHERAPY DEPARTMENT-CATHOLIC UNIVERSITY, dept, Rome, Italy, 
4 - MEDICAL PHYSICS UNIT-CATHOLIC UNIVERSITY, dept, Rome, Italy 

Purpose/Objectif: Simplified techniques of IMRT in postoperative 
irradiation of conservatively resected breast carcinoma have been 
proposed.The aim of this analysis was to compare the dosimetric re- 
sults obtained in 50 consecutive patients treated with postoperative 
conformal radiotherapy (group A: 2 tangential wedged 3D-shaped 
beams) with those of 50 consecutive patients treated with forward 
planned IMRT (group B). 
Materials/Methods: One-hundred patients were included in the 
analysis (median age: 59, range: 32-90). In group A, two wedged 
tangential beams (energy: 6-10 MV) were used. In group B, two tan- 
gential fields were used, and the dose was divided into a larger seg- 
ment, including the whole irradiated breast (energy: 6-10 MV), and a 
smaller segment (10-15 MV), directed to the larger and deeper part 
of the gland, to improve dose homogeneity. Unpaired T-test was 
used for statistical comparisons between the two groups.Treatment 
plans and DVHs were calculated using the PLATO system (Nucletron, 
The Netherlands). 
Results: No significant differences between the two groups (A vs B) 
of patients were recorded, in terms of patients age, body weight, 
PTV (in cm3), and separation bridge (in cm). After a learning curve, 
time required to plan a forward IMRT treatment was not signifi- 
cantly longer than that for standard treatment. A forward IMRT 
treatment is normally performed during a standard 15' treatment 
time. A significant reduction of mean VPTV (cc) receiving more than 
107% of the prescribed dose was observed: A: 7.1 + 8.7, B: 4.5 + 8.7 
(p=0.038); similarly, a significant reduction of mean Dma x (in % of pre- 
scribed dose) to the body was recorded: A: 111.2 + 2.8, B: 108.2 + 
2.8; (p<0.001). Mean lung dose (%) was also reduced (average: A: 9.7 
+ 7.1, B: 6.5 _+7.1; p=0.O03) and Dma x (%) to the heart (in left breast 



- S 5 1 1  

Posters 

affected pts) was significantly lowered (mean: A: 73.2 + 45.2, B: 52.4 
+ 45.2; p=0.043). 
C o n c l u s i o n s :  Electronic compensation achieved using a simplified 
step and shoot IMRT technique improves dose homogeneity and re- 
duces the dose to the OAR (lung and heart) as compared to standard 
treatment based on tangential wedged beams. 
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GAFCHROMIC XR TYPE-R FILM FOR BREAST SKIN DOSE DETERMI- 
NATION DURING LOW KV INTRAOPERATIVE RADIOTHERAPY 
K. Armoogum ~, J. Parry', A. Munro 2, A. Thompson 2, J. Vaidya 2, C. 
Mackay ~ , S. Souliman ~ , C. Ackland 2, J. Gardner 2 
I - NINEWELLS HOSPITAL AND MEDICAL SCHOOL, Medical Physics, Dundee, UK, 
2 - NINEWELLS HOSPITAL AND MEDICAL SCHOOL, Surgery and Molecular Oncol- 
ogy, Dundee, UK, 

P u r p o s e / O b j e c t i f :  Intraoperative radiotherapy (IORT) using a low 
kV, miniature X-ray source (XRS) has the potential to impart the 
same clinical benefit as several weeks of post-operative external 
beam radiotherapy (EBRT), in a high dose single fraction. IORT fa- 
cilitates partial breast irradiation by delivering a radiation dose in a 
spherical pattern to a clinically relevant margin of the tumour bed. 
It is important to quantify the skin dose because of the larger dose 
fraction and smaller target volume compared to whole breast irra- 
diation. Gafchromic XR Type-R film (GC-XRR) (International Specialty 
Products, Wayne, N J) has been specially developed for the measure- 
ment of absorbed dose of low energy photons and has the added 
advantage that dose readout is a sim pie procedure. The use of other 
methods of in-vivo dose determination such as TLDs, MOSFETs and 
diodes is more complex. 
Materials/Methods: GC-XRR radiochromic film (Lot no. L04A50XRR) 
was used for this study. It consists of three layers with a 100 Mm top 
layer of translucent yellow dye which acts as a protective barrier, a 
15 Mm active middle layer and a 100 Mm white, opaque base layer 
providing image reflection. The top layer enhances the contrast of 
the radiation induced chromatic changes that occur in the film. A 
miniature XRS (Carl Zeiss AG, Oberkochen, Germany) operating at 
50 kV and 40 IJA with a measured half-value layer of 0.11 mm AI was 
used to obtain a plot of the film response in terms of net reflection 
density versus absorbed dose from 1 to 10 Gy in increments of 1 Gy 
(Fig. 1). A transmission densitometer (X-Rite Inc., Grandville, MI) was 
used to read the optical density at each exposure. Three readings 
were taken and the average value was used. To obtain the breast 
skin dose, four pieces of the calibrated film each 1.5 cm x 1.5 cm 
were wrapped in sterile film in the operating room before being 
placed by the surgeon concentrically around the wound site prior 
to irradiation. The spacing of the films was intended to give an in- 
dicative value of the average skin surface dose. After treatment, the 
optical density of the films was measured and the absorbed dose 
interpolated from the sensitometric response curve. 
Results: We used GC-XRR film on five patients (on going} in order to 
quantify breast skin dose during low kV IORT. The prescribed dose 
was 5 Gy to a uniform 1 cm margin in tumour cavity after excision. 
Treatment times ranged from 18.46 to 29.79 minutes and the appli- 
cator sizes were 4.5 cm in four cases and 3.5 cm in one.The absorbed 
doses ranged from 1.30 to 5.35 Gy with a mean of 3.25 Gy. This is 
comparable with TLD doses determined at an earlier stage of the 
Targit trial. 
C o n c l u s i o n s :  Initial results indicate that GC-XRR film is a valid alter- 
native to TLD for the determination of breast skin surface dose dur- 
ing low kV IORT. It is easy to use in the operating room, requires no 
prior preparation, provides a direct read-out and has the potential 
to provide dose distribution information. 
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HOW MUCH MARGIN IS ACCEPTABLE WITHIN ATOLERABLE V20 LE- 
VEL IN RADIOTHERAPY TREATMENT PLANNING FOR NON-SMALL 
CELL LUNG CANCER? 
H. Ishiyama ~, M. Uemae 2, S. Kotani ~, K. Hayakawa ~ 
I - KITASATO UNIVERSITY SCHOOL OF MEDICINE, Radiology, Sagamihara, Japan, 
2 - KITASATO UNIVERSITY HOSPITAL, Division of Radiation Oncology, 5agami- 
hara, Japan 

Purpose/Objectif: The purpose of this study was to assess the ac- 
ceptable margin size within a tolerable V20 level in radiotherapy 
treatment planning for non-small cell lung cancer. 
Materials/Methods: We studied randomly selected computed to- 
mography data sets of 30 patients with primary lung cancer. We 
prospectively simulated chemoradiotherapy treatment planning. 
Primary tumors and enlarged lymph nodes were contoured and de- 
fined as gross tumor volume (GTV). Elective nodal irradiation was 
omitted. A prescribed dose of 60Gy in 30 fractions was used in this 
simulation. An anterior-posterior portal was used for 40Gy and an 
off-cord oblique portal was used for 20Gy. Margin size was defined 
as the distance between the GTV and the block edge. The margin 
size was automatically opened out in a 5-mm interval from 5 mm 
to 30 mm around the GTV. On the assumption that a tolerable V20 
value is 25%, an acceptable margin size was assessed in all patients. 
Results: If the margin size is fixed for all patients, a 15-mm or smaller 
margin size would be acceptable. However, the acceptable margin 
size differed from patient to patient and it tended to be smaller in 
patients with positive lymph nodes than that in patients with nega- 
tive lymph nodes. 
C o n c l u s i o n s :  Considering set-up error, internal organ motion, and 
leaf margin, a margin size of 15 mm would not be enough for good 
dose distribution. On the other hand, patients with negative lymph 
nodes could safely tolerate a larger margin size. A new concept for 
target definition that includes variability of margin size is needed 
from the perspective of dose-volume-histogram parameters such 
as V20. 

Table 1 : Percentage o f  pa~qents ove r  25% in V20  value 

Margin size (ram) 
5 i0 15 20 25 30 

AIP patients (n-30) 0% 3% 70/0 33010 47010 60010 

Posi[ lve l ymph  node pat ients  ( n -19 )  0% 50/0 11% 53010 68% 84% 

Negat ive l ymph  node parJents ( n -11  ) 0% 0% 0% 9% 9% 18% 
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IMAGE NETWORKS FOR RADIOTHERAPY PLANNING IN A DEVOL- 
VED RADIOTHERAPY SERVICE: METHODOLOGY AND QUALITY AS- 
SURANCE 
D. Bonnett ~, M. Oatey 1, E. Murphy ~, E. Johnson ~, R Studdart ~, G. Baker ~, 
R. Burcombe 3, R. James 3, A. Wells ~ 
1 - KENT ONCOLOGY CENTRE, Medical Physics, Maidstone, UK, 
2 - KENT ONCOLOGY CENTRE, Medical Physics, Canterbury, UK, 
3 - KENT ONCOLOGY CENTRE, Oncology, Maidstone, UK 

Purpose/Objectif: In 2004 the Royal College of Radiologists pub- 
lished a document which outlined the possible use of multi-site cen- 
tres to increase radiotherapy capacity in the [1]. it was recognised 
that for such facilities to function it would be necessary to make full 
use of modern information technology so that parts of the planning 
and treatment process may be shared between the sites. 
The Kent Oncology Centre is part of the Kent and Medway Cancer 
Network and operates on 2 sites at Maidstone (West Kent) and Can- 
terbury (East Kent ). These two sites are separated by 56 km. Oncolo- 
gists based at Maidstone hold clinics throughout Kent and Medway. 
In order to reduce travel time for the clinician a network was set up 
which would allow the patient to be imaged at either Maidstone or 
Canterbury, planned by the clinician at their home base and then 
treated at either site. 
Materials/Methods: The software applications involved in the treat- 
ment process are ProSoma" virtual simulation, Pinnacle TM treatment 
planning, VISIR record and verify and PortalVision. A semi-bespoke 
DICOM RT server was used to facilitate transfer and storage of DICOM 
RT objects (Plans, Images and Structures) at each site and between 
sites. The DICOM server was based upon CTN software (Central Test 
Node) from Mallinckrodt Institute of Radiology. This software was 
modified to accommodate DICOM RT objects in addition to the usu- 
al diagnostic medical imaging modalities. A web-based front-end 
was developed based upon Apache, PHP and MySql, running under 
a Linux operating system. The DICOM RT services have been config- 
ured on a high availability cluster by using "Heartbeat" in conjunc- 
tion with mirrored network block devices to provide automatic fail- 
over and limited load balancing of the services. It was necessary to 
perform quality assurance on the transferred data prior to use of the 
system, after changes to the server code and at 3 month intervals. 
An anatomical phantom was CT scanned in 4 orientations on each 
site. Plans were created using realistic clinical protocols. The images, 
plans and structures were transferred between the applications by 
all possible routes and the parameters received by each application 
were collated in an MS Excel spreadsheet. 
Results: The quality assurance using the anatomical phantom 
showed that the parameters,structures and images that were trans- 
ferred between sites both pre- and post-planning showed no de- 
fects or abberations. However although all manufacturers claim 
DICOM RT compliance they may not all handle the data in the same 
way and a thorough understanding of how each application be- 
haves and clear import/export procedures for users are required. 
Conclusions: This system has now been in operation for 6 months 
and its use will continue to grow as the number of oncologists based 
at Maidstone and working across grows. 
[1] Guidance on the Development and Management of Devolved 
Radiotherapy Services, Royal College of Radiologists 2004 
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IMPACT OF ORGAN-AT-RISK DELINEATION DESIGN ON THE DO- 
SIMETRIC EVALUATION OF LOCALISED CONFORMAL RADIOTHE- 
RAPY PLAN FOR PROSTATE CANCER 
R Thirion ~, C. Kelly 1, K. Fitzpatrick ~, G. Mc Vey ~, J. Armstrong ~ 
I - ST LUKES HOSPITAL, Clinical Trials Unit, Dublin, Ireland 

Purpose/Objectif: Physical dosimetric parameters or Dose-Volume- 
Constraints are used to evaluate the quality and safety of Conformal 
Radiation Therapy (CRT) plans. The study objective was to deter- 
mine the impact of organ-at-risk delineation design on the dosimet- 
ric evaluation of CRT plans for prostate cancer. 
Materials/Methods: The plans of 205 patients treated by Iocalised 
3-Dimensional CRT (Prostate + Seminal Vesicles) were used to com- 
pare 2 delineation designs for bladder and rectum: Institutional 
whole organ delineation vs. entire wall delineation, excluding the 
lumen (EORTC 22991 protocol). For each delineation design, dose- 
volume-histograms were compared for the following pre-deter- 
mined dosimetric end-points (dose expressed as % of prescribed 
dose): minimum, maximum, mean and median dose, and for a series 
of relative dose volume parameters expressed both as a % of organ 
volume and in absolute terms (cc). Non-parametric Sign-test was 
applied. 
Results: For the specified dose end-points, no significant difference 
between the 2 delineation designs was observed. However, a sta- 
tistically significant impact of delineation design was found for the 
dose volume parameters (expressed in both cc and % of organ vol- 
ume) for dose levels between 55% and 101% (VSS% to V101%) for 
bladder and between 70 % and 101% (V70% to V101%) for rectum. 
A regular pattern was seen, with a statistically significantly higher 
estimation of the irradiated volume for whole organ if expressed in 
cc and for organ entire wall if expressed in %. The table below illus- 
trates the results for V100%. 

Whole Entire Wall 95%CI for Rectum Bladder 
Organ individual V100% V100% 

difference 

10.5%(*) 5.5%-14.7% 14.8%(*) 10.1%-19% - 4.6% to 
(**) (**) - 3 . 8% 

9.4 cc (*) 4.3 cc - 15.7 2.9 cc (*) 1.8 cc - 4.8 4.8 cc to 
cc (**) cc (**) 8.2 cc 

4.7% (*) 1.9% - 9.3% 10.8% (*) 5.2% - 15.7% -5.4% to 
(**) (**) -4% 

13.9 cc (*) 6.4 cc - 26 4.2 cc (*) 2.5 cc - 6.2 8.4 cc to 
cc (**) cc (**) 12.1 cc 

(*) Median value, (**) first - third quartile 

The delineation design significantly modified the plan acceptance 
rate if a 5% and/or 5cc volume maximum limit was applied for or- 
gan-at-risk volume receiving _> 100% of the dose. 
Conclusions: This large planning study demonstrates the significant 
impact of organ-at-risk delineation design on the evaluation and 
acceptance of prostate CRT plans. When applying published Dose- 
Volume-Constraints in clinical practice, attention should be given to 
the used delineation design. 
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IMPLEMENTATION OF ENHANCED DYNAMIC WEDGES INTO XlO 
TREATMENT PLANNING SYSTEM 

C. Rodrigues~,V. BateF, S. Germano 2, I. Monteiro Grillo2, J. Pinto 1, 
I - UNIVERSITY OF AVEIRO, Physics Department, Aveiro, Portugal, 2 - HOSPITAL 
SANTA MARIA, Radiotherapy Department, Lisboa, Portugal, 

Purpose/Objectif: The XlO system implementation of Varian's en- 
hanced dynamic wedges (EDW) is presented. Calculations of both 
dose distributions and effective wedge attenuation factors are 
based on a segment treatment tables (STTs). Calculation dose re- 
quires a "transmission matrix" derived from an STT (segment treat- 
ment table) to model the modified fluence from the source. The 
dose calculation is then performed using either the Clarkson or con- 
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volution/superposition algorithms. 
M a t e r i a l s / M e t h o d s :  For the implementation of EDW into XlO the 
only required data are the measured of the effective attenuation fac- 
tors (EWAF's) for 60 degree EDW for five square field sizes (4, 10, 1 S, 
20, 30 cm2). For this measured we use an ionization chamber, Farmer 
PTW 31002, in a water-phantom. We also obtained wedge profiles 
for computational evaluation with a linear array, PTW-Freiburg LA48. 
We have taken profiles for a sufficient number of wedge angles (15, 
30, 45, 60 degrees) and field sizes (S, 10, 20 cm 2) in order to optimize 
the SIT table for production of the best results through the range 
of clinical setups. 
Results: We have taken profiles for a sufficient number of wedge 
angles (15, 30, 45, 60 degrees) and field sizes (5, 10, 20 cm 2) in order 
to optimize the STT table for production of the best results through 
the range of clinical setups. Calculated and measured EWAF's and 
dose comparisons with measured distributions showed good agree- 
ment. 
Conclusions: The implementation of EDW in XlO Treatment Plan- 
ning System provides clinics with an additional effective tool for 
conformal radiotherapy treatment planning. 
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IMPROVED PHOTON DOSE CALCULATION IN THE LUNG WITH THE 
ANALYTICAL ANISOTROPIC ALGORITHM (AAA) 
D. Huyskens 1, A. Van Esch ~, J. Pyykkonen 2, M. Tenhunen 2, H. Hannu 
Helminen 3, L. Tillikainen 3, S. Siljam~kP, J. Alakuijala 3 
I - 7SIGMA, QA-team in Radiotherapy Physics, Tildonk, Belgium, 
2 -ONCOLOGY DEPARTMENT, University Hospital, Helsinki, Finland, 
3 - VAmAN MEDICAL SYSTEMS, dept, Helsinki, Finland 

Purpose/Objectif: A new dose calculation algorithm AAA (Analyti- 
cal Anisotropic Algorithm) has been implemented in the TPS Eclipse 
(Varian Medical Systems, Palo Alto) to replace the single pencil beam 
(SPB) algorithm for photon dose distributions and to improve the 
dose calculation accuracy in heterogeneous media. The AAA algo- 
rithm consists of two modules: the configuration module constructs 
the phase space of the treatment unit (a primary photon source, a 
secondary finite-size photon source and an electron contamina- 
tion source); the dose calculation module calculates the dose as 
the superposition of the dose deposited by the two photon sources 
and by the electron contamination source. The photon dose is cal- 
culated by a 3D convolution of Monte-Carlo pre-calculated scatter 
kernels. The interacting scatter kernels are scaled using the electron 
density matrix. 
M a t e r i a l s / M e t h o d s :  We have focused on testing the accuracy of 
the heterogeneity correction with AAA in lung equivalent material. 
Ion chamber point dose measurements were performed at differ- 
ent depths to monitor the depth dose behavior in cork slabs with 
different thicknesses, sandwiched between solid water plates. Data 
were acquired for a series of symmetric and asymmetric field sizes. 
To analyze the modeling of the dose deposited at the lung/tumor 
interface, films were irradiated and analyzed at different depths and 
with different combinations of cork slabs and solid water. Point dose 
measurements were performed in a thoracic phantom. 
Results: Depth dose curves as well as profiles acquired in heteroge- 
neous cork/solid water phantom setups are substantially better with 
AAA than with the single pencil beam. Point dose measurements 
in the thoracic phantom are mostly within S %. As an illustration, 
calculated (AAA and SPB) and measured depth dose curves and pro- 
files for a 15 cm cork slab are shown in the figure (field size: 10 x 10, 
18 MV) 
Conclusions: Dose to the lung and dose profiles at the lung/tumor 
interface are better modeled with the AAA algorithm implemented 
in the Eclipse TPS. The improved modeling changes significantly the 
shape of dose volume histograms and isodose distributions and will 
have its impact on clinical decisions in lung treatments. 
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LARGE INTERINDIVIDUAL VARIABILITY OF UPPER ABDOMINAL 
LYMPHATIC ANATOMY IS THE BASIS FOR INDIVIDUALISED RADIA- 
TION TREATMENT PLANNING. 
T. BrunneH, U. Baum 2, R. Sauer ~, U. Lambrecht ~ 
1 - UNIVERSITY HOSPITALS ERLANGEN, Radiation Oncology, Erlangen, Ger- 
many, 2 - UNIVERSITY HOSPITALS ERLANGEN, Radiation Diagnostics, Erlangen, 
Germany 

Purpose/Objectif: Radiation of upper GI malignancies often requires 
inclusion of regional lymph nodes which run alongside the major 
abdominal vessels. But standard demarcations in radiotherapy are 
still defined by vertebrae. Vascular anatomic variability was analysed 
in this study to estimate its influence on PTV variability. 
Mater ia ls /Methods:  CT measurements of abdominal vessel anato- 
my in 104 individuals in three dimensions served to estimate target 
PTV variability. Volumes were calculated separately for each patient 
adding a 15 mm margin to the right, to the left, ventrally and dor- 
sally. To confirm these calculations, 3-D conformal treatment plan- 
ning was performed for patients with pancreatic adenocarcinoma 
(PDAC). Different vascular landmarks were used to define PTV mar- 
gins and volume variability was compared. 
Results: Vascular distance measurements in all directions in the CT 
scans of 109 patients showed variations for every orientation. Vari- 
ation was most pronounced craniocaudally (e.g.: distance between 
the celiac trunk and the IMA ranged between 6 and 13 cm (median 
9.5 cm)). Consequently, only this direction was further assessed for 
its influence on treatment volume variability. There are two possible 
inferior borders for elective para-aortic nodal treatment in PDAC: (1) 
the IMA; (2) the most caudal renal vessel or the level 2 cm caudal to 
the inferior edge of the pancreatic head whichever level is situated 
more caudally. The latter is thought to be sufficient for PDAC < 3 
cm without enlarged para-aortic lymph nodes. Mathematical calcu- 
lations based upon distance measurements aimed to estimate the 
amount of additional volume to treat the lower para-aortic nodes 
in PDAC. In most of the calculated cases the additional volume was 
< 100 ccm but ranged up to 350 ccm. To confirm the results of the 
CT based model, 3D-treatment planning for 31 PDAC patients + the 
lower para-aortic nodes was performed: in good correspondence 
with the CT based calculations the differential volume was < 100 
ccm in 16/30 patients, and 100 - 199 ccm in 11/30 patients. But of 
note, this difference was >200 ccm in 3/31 patients with a maximum 
at 259 ccm. 
Conclusions: (1) there is considerable interindividual vascular and 
hence lymphatic anatomical variability. Thus, planning for these 
nodal areas should be based on the individual vascular anatomy. 
(2) Patients with PDAC > 3cm should be treated including the lower 
para-aortic nodes. Exceptions should be made if the PTV would ex- 
ceed 850 ccm to avoid hematotoxicity from concomitant gemcitab- 
ine which is proportional with PTV size (Crane et al. 2001 ). 
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NORMAL TISSUE COMPLICATION PROBABILITIES (NTCP) FOR MO- 
DIFIED REVERSE HOCKEY STICKTECHNIQUE. 
R Kukolowicz ~ 
1 - HOLLYCROSS CANCER CENTER, Medical Physics Department, Kielce, Po- 
land 

Purpose/Objectif: To evaluate the risk of heart and lung injury in 
patients treated with the Modified Reverse Hockey Sick technique 
(MRHS technique). To compare the risk of injuries for MRHS and tan- 
gential field technique. 
Materials/Methods: The MRHS technique differs from Reverse Hock- 
ey Stick technique by implementing individually designed bolus for 
electron beam in order to decrease the dose delivered to lung and 
for left sided patients for heart.The 3D CT based dose distributions 
for 25 left sided and 25 right sided patients consecutively irradiated 
in the Hplycross Cancer Centre with the MRHS were calculated. For 
the same group of patients the 3D dose distributions were calcu- 
lated for tangential technique For each patient before the NTCP was 
calculated all physical doses were converted into biological doses 
according to a/13 model with a/b vale of 3 Gy. The NTCP for lung for 
each patient was calculated with generalized Lyman model with 
two parameters: the biological mean dose and the volume above 
a biological threshold dose of 13 Gy (V13). For heart the NTCP was 
calculated using seriality model.The parameters of the models were 
taken from literature. For heart, for each patient the partial volume 
of heart receiving more than 30 Gy (V30) was also calculated. The 
correlation between the NTCP and V30 for heart and between the 
mean physical dose and the mean biological dose for lungs was ob- 
tained. 
Results: Heart For the MRHS technique for all left sided patients but 
two the NTCP for heart is smaller than 0,01. For tangential technique 
the calculated risk of heart injury was much higher - in some cases it 
exceed 0,05. A very good correlation between the V30 and the NTCP 
was obtained for both techniques. Mathematical formulae has been 
established. Lung For lung larger NTCPs were obtained for both 
techniques for patients treated on the right side. About two times 
higher values of the NTCP were obtained if calculated with the V13 
parameter than with the mean dose. Based on the mean dose on 
the left side the NTCP is always smaller than O,OS. For some patients 
treated on the right side the NTCP exceeded 0,1 for both techniques. 
There is a very good correlation between the mean physical and 
mean biological dose. There are two different formulas for left and 
right side describing these relationships. 
Conclusions: For the left sided patients the MRHS technique is fully 
safe for heart and is superior to the tangential technique. The risk of 
lung injury is higher for patients treated on the right side. Regard- 
ing the risk of lung injury there is no difference between both tech- 
niques.There is a very good correlation between the NTCP and V30 
for heart and between the mean physical and biological doses for 
lung. 
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NOVEL BRACHYTHERAPY DOSIMETRY USING LUMINESCENCE 
FROM SMALL CRYSTALS ATTACHED TO OPTICAL FIBER CABLES 
S.K. Nielsen ~ , K. Tanderup ~ , J. Helt-Hansen 2, C.E. Andersen 2, 
1 - AARHUS UNIVERSITY HOSPITAL, Medical Physics, Aarhus C, Denmark, 
2 - Rise NATIONAL LABORATORY, Radiation Research Department, Roskilde, 
Denmark 

Purpose/Objectif: The rationale for using brachytherapy is the high- 
ly localized delivery of dose. This makes it possible to deliver a signif- 
icant dose to the tumor while maintaining a tolerable dose to nor- 
mal tissues. However, this strong dose gradient constitutes the very 
challenge of establishing an optimal and safe dose delivery as the 

source positioning has to be very accurate to avoid misadministra- 
tion. Additionally, traditional detectors are too large for dose meas- 
urements in the strongly varying radiation field of brachytherapy. 
Materials/Methods: We have developed a new dosimetry system 
for in vivo measurements during brachytherapy.The system uses ra- 
dioluminescence (RL) and optically stimulated luminescence (OSL) 
from small (0.5 by 2 mm 2) carbon-doped aluminum oxide crystals 
(AI203:C) attached to 1S m long optical fiber cables. Each cable has 
one crystal, small enough to fit inside a brachy needle (see figure). 
The crystals can be read out remotely using special instrumentation 
and during the treatment, the RL signal provides a real-time meas- 
urement of the dose rate at the position of the crystal. Immediately 
after the treatment, the OSL signal then gives the absorbed dose. 
The RL signal resembles the output from a conventional scintillator 
whereas the OSL is an all-optical equivalent of thermoluminescence. 
A small laser (20 mW) is used as stimulation source during the OSL 
readouts. Measurements were carried out using an Ir-192 source in 
a GammaMed 12i afterloading unit (Varian). 
Results: Two luminescence probes were placed in a 30 by 25 by 
25 cm 3 water phantom. The effective atomic number of AI203:C is 
10.2 (cf. 7.5 for tissue) and to quantify the energy dependence of 
the detector material, depth dose profiles were acquired. The meas- 
ured profiles 5 to 80 mm away from the source were found to be in 
good agreement with values from the treatment planning system 
and with independent measurements carried out using GAF-film. 
The positioning uncertainty close to the source is, however, consid- 
erable (at S mm distance, the dose rate changes about 10% per 0.3 
mm). The reproducibility of the luminescence measurement results 
is close to 0.5 %. 
Conclusions: We provide a detailed account of the data and dem- 
onstrate how the system can be applied for in-vivo dosimetry as 
well as for improved dose-verification tests of optimized treatment 
plans prior to the treatment. Next step will be to utilize the system 
for dosimetry in patients. 
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POST MASTECTOMY RADIATION WITH TANGENTIAL FIELDS: HOW 
MUCH BOLUS IS REQUIRED? 
M.S. Thomsen 1 , JJ. Christensen 1 , M. Overgaard 2, C. Gra u 2 
1 - AARHUS UNIVERSITY HOSPITA b Medical Physics, Aarhus, Denmark, 
2 - AARHUS UNIVERSITY HOSPITAL, Oncology, Aarhus, Denmark 

Purpose/Objectif: There is a wide variation in the use of bolus for 
post mastectomy radiation. An international survey showed signifi- 
cant regional differences in the use of a bolus as well as in the sched- 
ule of application and thickness used (Radiother. Oncol. 76 suppl. 
1 (2005) $2). One of the widely used techniques for post mastectomy 
chest wall irradiation is two opposed tangential fields. In the current 
study, the close close to the chest wall surface has been measured in 
a phantom as a function of bolus thickness and chest wall thickness. 
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Furthermore, the dose versus depth in the chest wall has been de- 
termined to investigate if a bolus covering the total chest wall area 
is required for patients with a very thin chest wall. 
Materials/Methods: To simulate the chest wall, a hemicylindrical 
cork phantom covered with a varying number of 3 mm thick plastic 
sheets was used. In the cork and plastic, a hole was drilled allowing 
a diode photon field detector with an effective depth of measure- 
ment of 0.S mm to be mounted. The phantom was irradiated with 
opposing tangential fields of 6 MV x-ray. Gantry angles were chosen 
to obtain angles between the normal of the diode and the beam 
direction in the range 50°-80 °. This corresponds to the typical angles 
between the beam direction and the normal to the chest wall for a 
patient. Measurements were carried out for chest walls with water 
equivalent thicknesses of 7.5 mm, 11 mm, and 29 mm. The dose 0.S 
mm below the phantom surface was measured for different bolus 
thicknesses and also without a bolus. Furthermore, the dose versus 
depth in the chest wall phantom was determined for a chest wall 
thickness of 7.5 mm and 11 mm, to investigate if a bolus is required 
to obtain the prescribed dose in very a thin chest wall. 
Results: The dose 0.5 mm below the surface of the chest wall with- 
out bolus was in the range 73%-87% of the prescribed dose. The 
lowest value was obtained for an angle of 50 ° and the highest value 
for an angle of 80 ° . No dependence on the chest wall thickness was 
found for the surface dose. When a 1.4 mm bolus was covering the 
chest wall, the dose was found to be 87-99% of the prescribed dose. 
For bolus thicknesses of 3 mm, 5 mm, and 8 mm the measured dose 
was larger than 95% of the prescribed dose for all angles.The meas- 
urements of dose versus depth in the chest wall showed that at least 
95% of the prescribed dose is obtained for all depths greater than 3 
mm independent of chest wall thickness. 
Conclusions: In conclusion, for all chest wall thicknesses studied a 
bolus with a thickness of 2 mm is sufficient to obtain a surface dose 
of at least 85% of the prescribed dose whereas a bolus thickness of 3 
mm will result in a surface dose of more than 95% of the prescribed 
dose. 
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RADIOTHERAPY DOSE VERIFICATION USING IN-VIVO DOSIMETRY 
SYSTEMS 
S. AlshaikM, A.A. Kinsara 2, B. Moftah 2, Z. Altaher 2, M. Naseem 2, W. 
Safar 2 
1 - MINISTRY OF HEALTH, AInoor Specialist Hospital, Radiology, Makkah, 
SaudiArabia 
2 - KING ABDULAZlZ UNIVERSHX, Jeddah, SaudiArabia 

Purpose/Objectif: Characterization of an In-viva dosimetry systems 
which include, PTW semiconductor diodes, for 6MV energy, TLD- 
100H Thermoluminescent detectors. Evaluation of an In-viva dosim- 
etry system, OneDose TM MOSFET disposable detectors. Verification 
of the prescribed target dose due to different therapy conditions to 
be as recommended (5%). Implementation of the In-viva dosimetry 
systems at King Abdulaziz University Hospital (KAAUH), Department 
of Radiation Therapy. 
Materials/Methods: Calibration of the diodes and TLDs at reference 
conditions: Open Field, from 6MV x-ray from VARIAN 600C, 100 cm 
SSD, 10x10 Field size. Diodes at the surface of the slab phantom, 
TLDs, Markus chamber at Depth of dose maximum (as a reference). 
OneDose TM MOSFETs, Pre-calibrated by the manufacturer, "Evalua- 
tion", Placed at depth of dose maximum. Determination of correction 
factors of diodes and TLDs under various parameters:SSD, Field size, 
Wedge, Incident photon angle, temperature of the skin, Linearity 
with Dose. Evaluation of the pre-set correction factors of OneDose TM 

MOSFET under various parameters: SSD, Field size, Wedge, Incident 
photon angle, temperature of the skin, Linearity with Dose. 
Conclusions: Diodes and TLD-100H were characterized, but imple- 
menting diodes for In-viva dosimetry required a few modification 

on the design of the treatment room (cables problem).OneDose TM 

MOSFETs were evaluated, its calibration and correction factors were 
agreed with the manufacturer accuracy (5%). Angular dependence 
for diodes and MOSFET was large, to eliminate this factor, the inci- 
dent photon beam should be perpendicular to the sensitive area of 
the detector. To eliminate the need of such correction factors, cali- 
brate the detector on a phantom for each treatment case. (prefared 
for complex cases,e.g., Head and Neck). Using a calibration factor of 
a group of TLDs show better reproducibility (<2% vs. 16%) than us- 
ing individual calibration factor for each chip which agreed with (C. 
Fu retta, et. al., Med. Phys.,v.21,n.10). Separating TLD chips according 
to its individual reproducibility (not according to its responses) gave 
a very good reproducibility for the average of the group (<2%)., the 
whole group assumed to be single chip. The results of using MOS- 
FETs and TLDs without buildup material show good agreement 
compared to that with buildup material. 

Paii~nl?Ph~ntom Patigr~ Patient 

Case PeM.~ PeI~/I~ 

Buildup Yes Ye~ 

TLD ~79 31Z]3 
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D~ode NA NA 

TPS 9~.11 3D836 
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Ye~ NO 
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RESPONSE OF THERMOLUMINESCENT (TL) MATERIALS TO KILO- 
VOLTAGE RADIATION AND ITS APPLICATION IN PATIENT AND PER- 
SONAL DOSIMETRY. 
V. Nelson I, D. Mclean 2, L. Holloway 3 
1 - MACARTHUR CANCER THERAPY CENTRE, Medical Physics, Campbelltown, 
Australia, 
2 - SYDNEY UNIVERSITY, Faculty of Health Sciences, Sydney, Australia, 
3 - LIVERPOOL CANCER THERAPY CENTRE, Medical Physics, Liverpool, Australia 

Purpose/Objectif: The purpose of this work was to measure the 
response of LiF:Mg, Cu,P (TLD100H), CaF2:Mn (TLD400) and CaF2:Dy 
(TLD200) to kilovoltage radiation and apply this information to cor- 
rect dose estimation used in patient and personal dosimetry. 
Materials/Methods: Four TL chips of each type of above mentioned 
materials were irradiated to x-ray beams of varying tube potential 
from 75 kVp to 300 kVp and Co60 gamma radiation. Effective en- 
ergy of kilovoltage beams was calculated from half value thickness 
of each beam. The responses were normalized to 1 mGy dose of 
Co60 radiation. Using Sigma plot software, polynomial fits were ob- 
tained to the TL response vs effective energy. The ratio of responses 
of TLD200 & TLD100H and TLD400 & TLD100H were plotted against 
the effective energy. To estimate the accuracy of this method a set 
ofTLD100H, TLD200 and TLD400 was exposed to x-ray beam of un- 
known energy. The responses of all materials were measured and 
from the ratio of TL responses, the effective energy of the beam was 
estimated. This is compared to the energy measured by HVL meas- 
urements using an ionisation chamber. 
Results: The responses of all the TL materials used show a maximum 
at approximately 30 keV. The ratios of TLD200 & TLD100H showed 
the highest sensitivity to variation in energy of the incident beam. 
The measured accuracy of method described above was better than 
10%. 
Conclusions: Thermoluminescent (TL) dosimetry, especially using 
LiF, is widely used for both personal monitoring and patient dose 
measurement. However, the evaluation of dose may be hampered 
by the energy dependence of the TL materials, which provides the 
highest contribution to the total uncertainty in TL dosimetry. For ac- 
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curate assessment of dose, information on the spectrum of radiation 
and knowledge of TL response at commonly encountered photon 
energies is essential. The method described above can be used to 
estimate the effective energy of radiation a TL monitor has been 
exposed by including TLD100H and TLD200 or TLD400 materials 
with LiF.This will improve the dose estimation by applying appropri- 
ate energy correction to the response of LiF TL monitors which are 
known to exhibit energy dependency in the kilovoltage region. 
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SIMULTANEOUS INTEGRATED BOOST FOR LOCALIZED PROSTATE 
CANCER WITH HELICALTOMOTHERAPY: PLANNING AND PRELIMI- 
NARY EARLY TOXICITY REPORT 
S. Broggi ~, C. Cozzarini 2, C. Fiorino ~, N. Di Muzio 2, R. Valdagni 3, G.M. 
Cattaneo ~ , R Mangili 1 , F. Fazio 4, R. Calandrino ~ 
1 - H. SAN RAFFAELE, MedicalPhysics, Milano, Italy, 
2 - H. SAN RAFFAEL~ Radiotherapy, Milano, Italy, 
3 - ISTITUTO NAZIONALE PER LO STUDIO E LA CURA DEI TUMORI, Prostate Pro- 
gramme, Milano, Italy, 
4 - H. SAN RAFFAELE, Radiotherapy and Nuclear Medicine, Milano, Italy 

Purpose/Objectif: To report planning data and preliminary early 
toxicity results of a phase I-II study using a moderately hypofraction- 
ated simultaneous integrated boost (SIB) approach delivered with 
Helical Tomotherapy (HT). 
Materials/Methods: Different CTVs were defined: CTVl : Pelvic nodes 
(N); CTV2: most cranial 2/3 of seminal vesicles (SV); CTV3: most cau- 
dal 1/3 of SV; CTV4: prostate; OP: overlap region between PTV4 and 
rectum. For PTVl-4 definition, the same margins used in our Institu- 
tion for 3DCRT were applied (LR: 0.8 cm; PA: 0.8 cm, CC: 1 cm; lcm 
in all directions for N), although daily MVCT image-guide was used 
to take prostate motion into account. Different doses to each PTV, 
according to a grouping risk based on NCCN criteria, were delivered 
in 28 fractions: low risk: 56 Gy, 61.6 Gy and 71.4 Gy for PTV2-4, re- 
spectively; intermediate risk: 51.8 Gy, 61.6 Gy, 65.5 Gy and 74.2 Gy 
for PTVl-4, respectively; high risk: 51.8 Gy, 65.5 Gy for PTVl-2 and 
74.2 Gyfor both PTV3 and PTV4.The dose to OP was always limited 
to 65.5 Gy. Up to now, 11 patients entered the protocol (9 low risk; 2 
intermediate risk). Inverse planning optimisation was performed on 
the HT planning station; rectum, bladder, femoral heads + femurs 
(FH), penile bulb (for 5 selected pts with MRI-based contouring) and 
intestinal cavity (in case of N irradiation) were considered as OARs. 
Dose statistics and DVHs for PTVs and OARs were recovered for all 
pts. For Eight out of 11 pts who completed the treatment acute gas- 
tro-intestinal (GI) and genito-urinary (GU) toxicity data were avail- 
able (RTOG/EORTC scoring system). 
Results: Rectum sparing was excellent: D_mean was 38.2 Gy (me- 
dian value; range 31 - 45 Gy), median V50 was 33 % (range: 20-44 
%) and median V65 was 11.5% (range: 2-19 %). The median value 
of bladder D_rnean was 37.5 Gy (range 32-50 Gy) for "full" bladder 
patients. D_max of FH ranged between 32 and 48 Gy with small val- 
ues of V20 (range: 8-32 %), if N were not irradiated.The penile bulb 
D_mean was 30.5 Gy and the intestinal cavity D_mean was around 
18-20 Gy with median V30 Gy of 14 %. PTV coverage was also excel- 
lent:V95 % for PTVI-4 ranged between 93 % and 99.5 %; D_max of 
PTV4 was less than 76.5 and 78.5 Gy for low and intermediate risk 
pts respectively. Acute toxicities were as follows: GU: 5 GO and 3 G/; 
upper Gh 8 GO; proctitis 5 GO and 3 GI. 
Conclusions: Dosimetrical findings and preliminary data of acute 
toxicity support the possibility to safely deliver high-dose SlB for 
prostate cancer with Tomotherapy. 
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THE COMMISSIONING OF AN IORT DEVICE 
R. Bar-Deroma ~, A. Nevelsky ~, A. Kuten ~ 
I - RAMBAM MEDICAL CENTER, OncoIogy, Haifa, Israel 

Purpose/Objectif: During the last years intraoperative radiotherapy 
(IORT) with electron beams has been re-introduced in the clinic. This 
technique that was abandoned by radiotherapists in the past is now 
being used as an alternative modality for partial breast irradiation. 
The purpose of this work was to commission a device for iORT. 
Materials/Methods: The new IORT device (Arplay Medical) is to be 
used connected to an Elekta Precise (Elekta Oncology Systems) ac- 
celerator. The device includes an adapter that connects to the linac 
head, and a set of Perspex tubes with circular cross sections. The in- 
ner diameters of the available tubes are 30, 40, 50, 60, 80 and 100 
mm. All measurements were performed for 6, 9, 12 and 18 MeV elec- 
tron energies. Jaw settings were kept constant at 14 x 14 cm 2 PDDs 
and profiles at depths of 0.2 cm, Dma x, Dg0, D80 and DS0 were meas- 
ured in a water phantom using a Markus plane-parallel ion chamber. 
The dependence of PDD and profile shapes on SSD was checked for 
the applicators with the smallest and the biggest diameters. Output 
factors for all applicators were measured in a solid water phantom 
using a Roos plane-parallel ion chamber. SSD dependence of the 
output factors was measured. 
Results: PDD and profile shifts due to SSD changes from 100 cm 
to 110 cm were less than 0.S mm for the smallest and the biggest 
applicator diameters, for all measured energies. Therefore PDD and 
profile dependence on SSD changes may be neglected. Hardcop- 
ies of PDD and beam profile curves were prepared to help the team 
during the procedure, on the decision making of the applicator size 
and energy to be chosen. SSD corrections of output factors were cal- 
culated and found to be applicator size independent and the energy 
dependence was weak (about 3% difference between 6 MeV and 18 
MeV). Based on the presented measurements and results, an EXCEL 
data sheet was prepared to allow for quick MU calculations during 
the procedure. 
Conclusions:The IORT device has been fully commissioned and has 
been already used in our clinic for breast irradiation. 
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THE CONTRIBUTION OF VIRTUAL SIMULATIONTO IMPROVED DOSE 
HOMOGENEITY IN BREAST AND LYMPH NODE IRRADIATION 
A. Silyvridou ~, K. Platoni2,T. Paschalis ~, L. Vini ~ 
1 - ATHENS MEDICAL CENTER, Radiation Oncology, Athens, Greece, 
2 - ATrlKON UNIVERSITY GENERAL HOSPITAb Radiotherapy Unit, Athens, 
Greece 

Purpose/Objectif: A method of breast cancer treatment planning 
using the virtual simulator implemented at the Radiation Oncology 
Department of Athens Medical Center is described. When irradiating 
the breast or chest wall as well as the regional lymph nodes, dose 
inhomogeneity problems arise at the matching interface of the in- 
volved fields. Improved dose distributions at the match-line are pro- 
duced by implementation of the virtual simulator features. 
Materials/Methods: Patients for breast cancer radiotherapy treat- 
ment are placed supine on the CT couch with both arms up using 
an in-built immobilizing system. 5mm CT slices of the thorax and 
the neck are aqcuired and sent via Dicom software to the Exomio 
virtual simulation system. The algorithm generates reconstructed 
slices in all planes, digitally reconstructed radiographs and 3D repre- 
sentations of the patient. A pair of tangential fields at conventional 
angles and an anterior supraclavicular field are set, based on PTV 
contouring. The couch, gantry and collimator angles are adjusted 
to achieve a complete geometrical match in all planes at the junc- 
tion of the three fields. CT data and fields are transferred to a treat- 
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Tent planning system for three-dimensional dose calculation. The 
wedges and relative weights of the beams are optimized to provide 
the best dose uniformity throughout the target volume. Sagittal and 
coronal multiplanar reconstruction images are generated in a few 
planes. Further adjustments to the gantry, couch and collimator in- 
clinations are made to improve dose uniformity at the match line. 
Three dimensional dose distributions and dose volume histogram 
data are used to evaluate plans. 
Results: Thirty consecutive patients with breast cancer entered the 
study. The geometrical accuracy at the junction of the three fields 
is within lmm in all planes. In 93% of the patients the dose at the 
match plane was within the range 95%-107%, as recommended by 
ICRU 62.7% of the patients received doses no more than 110% at 
the match line. 
Conclusions: Our data indicate that the use of virtual simulation is 
a simple, fast and accurate method to optimize field matching and 
dose homogeneity in the treatment of the breast and lymph nodes. 
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THE IMPACT OF BLADDER VOLUME ON DOSE DISTRIBUTION IN 
THE BLADDER AND SURROUNDING CRITICAL ORGANS 
W. Majewski% I. Wesolowska% H. Urbanczyk% L Hawrylewicz% L. Mis- 
zczyk 1 

I - MARIA SKLODOWSKA-CuRIE MEMORIAL CANCER CENTER AND INSTITUTE OF ONCOL- 

OGY, GUWlCE, Radiotherapy Department, Gliwice, Poland, 
2 - MARIA SKLODOWSKA-CuRIE MEMORIAL CANCER CENTER AND INSTITUTE OF ONCOL- 

OGY, GUWlCE, Department of Radiotherapy and Brachytherapy Planning, 
Gliwice, Poland 

Purpose/Objectif: The aim of the study was to measure the dif- 
ferences in dose distribution within the bladder and surrounding 
critical tissues in relation to bladder volume in patients with bladder 
cancer treated with radiotherapy. 
Materials/Methods: The study is based on the evaluation of treat- 
ment plans constructed for 16 patients with bladder cancer. CT- 
based, conformal treatment planning was performed in each pa- 
tient with bladder filled with 80cc of saline and after this subsequent 
CT-scans were taken with bladder filled to 150cc. In all treatment 
plans the PTV enclosed bladder with a 2 cm margin in all directions. 
Critical tissues were delineated, as follows: whole rectum and pel- 
vic part of bowels. The field margins were shaped with a MLC. The 
same 3-field technique (0o,90o,270 a) has been applied. The typical 
total radiation dose was 70 Gy with dose per fraction of 2 Gy, but 
in analysis it was presented as a percentage values (%).The data for 
calculations were taken from DVHs. The comparison was performed 
between dose distribution for treatment plan with bladder volume 
of 80cc or 150cc. 
Results: There were no significant differences in dose distribution 
within the PTV in treatment plans with different bladder volumes. 
In cases with larger bladder volume (150cc) there was significantly 
more absorbed dose by bowels and rectum. The volume of rectum 
which receives more than 90%, 80% and 70% of the prescribed dose 
(i.e., vgo%,vs0%,V70%) were 15%, 20% and 23% for smaller bladder 
volume and 18%, 24%, 28% for larger bladder volume. With respect 
to bowels; V90%, V80% and V70% were 123 cc, 144 cc and 162 cc 
for smaller bladder volume and 136 cc, 158 cc and 180 cc for larger 
bladder volume, respectively. 
Conclusions: Dose distribution in rectum and bowels is slightly but 
significantly worse if radiotherapy is performed with larger bladder 
volume, which suggests that bladder should be emptied during ra- 
diotherapy for bladder cancer. 
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THE VALUE OF HAPTIC FEEDBACK IN MEDICAL IMAGING AND 
TREATMENT PLANNING 
E. Anderlind% E. Noz 2, E. Salln~is% G. Maguire% B. Lind 4 
1 - KTH (ROYAL INSTITUTE OF TECHNOLOGY), CSC, Stockholm, Sweden, 
2 - NYU MEDICAL CENTER / SCHOOL OF MEDICIN% Department of Radiology 
(Nuclear Medicine), New York, US, 
3 - KTH (ROYAL INSTITUTE OF TECHNOLOGY), School of Information and Com- 
munication Technology (ICT), Stockholm, Sweden, 
4 - KAROUNSKA, Medical Radiation Physics, Stockholm, Sweden 

Purpose/Objectif: The purpose was to investigate if haptic feed- 
back can help users to interact with medical imaging and treatment 
planning systems. 
Materials/Methods: Everyday we use our senses to get information 
of all kinds.Touch is an important means of feedback. Haptics is the 
science of incorporating the sense of touch and control into compu- 
ter applications. The project began with a field study where three 
physicians were observed in their regular working environment. 
Then a haptic application was implemented in OpenDX imaging 
software. Finally, the haptic application was evaluated via a control- 
led experiment with twelve physicians. 
Results: Even though the sample size was small, and the application 
only a prototype, results show that haptic feedback can increase the 
speed of outlining target volumes and organs at risk significantly. 
No significant effects were found for increased precision or per- 
ceived usability. 
Conclusions: In the very graphics intensive work environment of ra- 
diation therapy planning significant advantages can be gained with 
haptic interfaces when it comes to outlining efficiency (speed). The 
promising results show that it should be of interest to further de- 
velop the application. 
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TREATMENT PLANNING STUDIES AND DOSE MEASUREMENTS FOR 
BEAMS PASSING METAL HIP PROSTHESIS 
E. Goerlitz 1, D. Albers% M. Todorovic 1, F. Cremers% R. SchmidU 
I - UNIVERSITY MEDICAL CENTER HAMBURG-EPPENDORF, Radiotherapy and Ra- 
dio-Oncology, Hamburg, Germany 

Purpose/Objectif: An increasing number of patients undergoing 
radiotherapy have metal hip prosthesis. The treatment planning 
process and the precise dose calculation is difficult for patients with 
prostate carcinoma due to different reasons which were investigat- 
ed in this study. 
Materials/Methods: The CT images of patients with metal implants 
such as hip prosthesis include great artefacts so that the image is 
distorted and no reliable outlining is possible. Furthermore the 
artefacts influence the CT values which are converted into relative 
electron densities and thus influence the dose calculation. The at- 
tenuation is underestimated which leads to an overestimation of 
the target dose behind the metal implant. To investigate this in- 
fluence a phantom including titanium inserts was used. Planning 
studies with CMS XiO 4.2.0 were performed using a single field that 
passes the artefact area in the image. Dose verifications were made 
with ionisation chambers. Another impact on the dose calculation 
is due to the limited capability of the dose calculation algorithms to 
handle such high Z structures. Here also planning studies and dose 
verifications with ionisation chambers and GafChromic films were 
performed. Particularly the regions directly in front and behind the 
metal implant were of big interest. 
Results: The influence due to the artefacts in the image does not 
influence the dose calculation as much as expected.TheTPS can not 
handle the high Z materials in the dose calculation very well when 
the beam passes the prosthesis. The increased dose in front of the 
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prosthesis of approx. 12% and the decreased dose behind of approx. 
15% can not be considered. A manually inserted relative electron 
density for the prosthesis improves the results behind the prosthe- 
sis. The dose deviation between calculated and measured dose in 
the isocenter was decreased from 7.5% to 1.8%. 
Conclusions: The study shows that a TPS can not consider the 
prosthesis very well so that beams passing through the hip should 
be prevented. In cases where the rectal dose has to be minimized 
and the beams passing through the prosthesis are indispensable a 
manually inserted relative electron density can lead to more precise 
dose calculations. 
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ULTRASOUND-BASEDTREATMENT PLANNING IN ELECTRON BEAM 
IORT: A PILOT STUDY 
M. Ciocca 1 , B.A. Jereczek-Fossa 2, A. Vavassori 2, F. Cattani ~ , R. Cambria ~ , 
O. De Cobelli 3, R. Orecchia 2 
I -ISTITUTO EUROPEO DI ONCOLOGIA, Medical Physics, Milano, Italy, 
2 - ISTITUTO EUROPEO DI ONCOLOG~A, Radiation Ontology, Milano, Italy, 
3 - ISTITUTO EUROPEO DI ONCOLOGIA, Urology, Milano, Italy 

Purpose/Objectif: To investigate the feasibility and reliability of 
treatment planning based on peri-operative US images during in- 
traoperative electron beam radiotherapy (IOERT). 
Materials/Methods: The project was structured in three successive 
phases. In the first step, a sterile intraoperative linear probe connect- 
ed to an US device was used to acquire transaxial and midsagittal 
scans of the irradiated volume, in the context of IOERT as an antici- 
pated boost (12 Gy) for locally advanced prostate cancer, immedi- 
ately followed by radical prostatectomy. Prostate dimensions and 
rectum depth were measured to properly select the electron beam 
energy (8-10 MeV) and applicator size (5-7 cm diameter), based on 
a dosimetry atlas previously determined in a water phantom. In the 
second phase, the role of in vivo dosimetry by means of calibrated 
MD-55 radiochromic films is currently under evaluation, to verify the 
consistency of dose values determined using US images. Film strips 
were put in sterile envelopes below the prostate and around a cylin- 
drical brachytherapy applicator in the rectum. Films were analysed 
48 hrs after the irradiation using a scanner and a dedicated software. 
The third step in progress will consist of the implementation of an 
intraoperative, US-guided treatment planning system (TPS) to cal- 
culate dose distribution in the irradiated volume more accurately 
and in more details. 
Results: Twelve pts treated between June 2005 and April 2006 using 
a Liac mobile linear accelerator in the operating room have been 
investigated. Mean prostate thickness, width and length were 3.4, 
4.6 and 4.9 cm, respectively, while the minimum depth of the rec- 
tum lied in the range 2.5-4.4 cm. The following average doses were 
evaluated: 4.6-11.3 Gy to the margins around the prostate capsule, 
while 4.9 Gy to the anterior rectal wall. Up to now, in vivo dosimetry 
was performed in one case, appearing feasible, however more data 
will be collected to assess the consistency between measured and 
calculated doses to rectum and posterior margin of prostate gland. 
Conclusions: Peri-operative US scanning clearly appeared as a fea- 
sible and valid procedure for the determination of absorbed dose 
to the target and organs at risk in IOERT, especially in combination 
with in vivo dosimetry. We also expect of the future availability of a 
dedicated TPS to achieve a useful tool, mainly in terms of treatment 
documentation. 
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VALIDATING MAGICA NORMOXIC POLYMER GEL FOR BRACHYTHE- 
RAPY DOSIMETRY WITH MRI 
M. Allahverdi ~, M. Sedaghat ~, M. Zahmatkesh ~, R. Jaberi 1 

I -CANCER iNSTITUTE, Medical Physics, Tehran, Irann 

Purpose/Objectif: polymer gels are an emerging new class of dosim- 
eters which are being applied to the challenges of modern radio- 
therapy modalities. Since the beginning of the modern gel dosime- 
try researches in 1984, several gel generations have been proposed, 
the last of which are the normoxic polymer gels with capability of 
being easily manufactured under normal atmospheric conditions 
on the bench-top of a small laboratory. An optimum amount of aga- 
rose had already been added to a previously proposed normoxic gel 
(named MAGIC) in order to obtain a stiffer gel which is more resist- 
ant against environmental changes. The energy dependence and 
dose response chracteristics of the gel are investigated in our recent 
study, for clinical brachytherapy treatments performed at our site. 
Materials/Methods: The gel was irradiated with three different 
brachytherapy sources with energies ranging from 380KeV to 
1.25MeV. Four dosimeters were irradiated with Cesium-137 sources, 
Cobalt-60 HDR BT sources and Iridium-192 interstial wires. The data 
of ourTPS for a single Cesium source was used for calibration of the 
other three dosimeters. 
Results: With MRI measurements, a maximum distance-to-agree- 
ment of 1.5 mm in high dose gradient regions and a maximum dose 
difference of 0.4Gy in plateaus were observed for all experiment. 
Conclusions: The gel does not show energy dependences as the 
discrepancies observed are the same for all experiments and are not 
indicative of any energy dependence. The dynamic range of the gel 
was also increased compared to that previously reported for MAGIC 
which is due to the presence of agarose in the gel. Yet the dose rate 
dependence of the gel needs more quantiative investigations as sig- 
nificant dose rate dependence of MAGIC gels have been reported by 
other investigators. We expect that this dependence by very smaller 
for our formulation due to presence of agarose. 
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WHAT PRECAUTIONS SHOULD WE USE WITH A FLATBED SCANNER 
FOR RADIOCHROMIC FILM DOSIMETRY 
L. Paelinck ~, C. De Wagter ~ 
I - UNIVERSITY HOSPITAL GHENT, Radiotherapy, Ghent, Belgium 

Purpose/Objectif: In this study we investigate the use of the EPSON 
Pro 1680 Expression scanner as densitorneter for 2-D film dosimetry 
with Gafchromic EBT film. This type of radiochromic film has supe- 
rior properties compared to other types of both radiochromic and 
radiographic film. 
Materials/Methods: An accurate and efficient scanning procedure 
was established. Drift and warm-up effects of the scanner lamp were 
investigated and the influence of the white fluorescent light of the 
scanner lamp on the radiochromic film itself was assessed. Next, 
the uniformity of the response over the scanning field was investi- 
gated.Therefore, we defined 11 × 7 equally distributed points over 
the scanner field in which the ratio of the optical density to that at 
the center of the scanner field was determined. Furthermore, it was 
examined if the accuracy of the radiochromic film was improved by 
subtracting the optical density of the unirradiated blank film from 
the optical density of the irradiated film. To validate EBT film dosim- 
etry using the EPSON scanner, the depth dose of a 2 x 15 cm 2 field 
and the in-plane and cross-plane profiles of a 1 S x 15 cm 2 field were 
measured and compared with diamond detector measurements 
which were considered as reference. 
Results: When taken several scans after each other in a short time 
span, it was found that the optical density taken from the first scan 
was about 1% higher than the optical density taken from the sub- 
sequent scans. This is due to the warming up of the scanner lamp. 
Longer-term drift of the scanner was found to be absent. The use of 
a correction matrix was found to be necessary to correct for the non- 
uniform response over the scanning field. Especially in the direction 
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perpendicular to the scan direction, substantial deviations up to 8% 
were observed (fig I). Subtracting the optical density of the unir- 
radiated blank film from the irradiated film further improves the ac- 
curacy of the EBT film dosimetry. Depth dose and profile measure- 
ments with EBT film and the diamond detector were in agreement 
within 2 % when previous precaution taken into account. 
Conclusions: The EPSON Pro 1680 Expression scanner is an excel- 
lent scanner for accurate 2-D film dosimetry with EBT film if some 
precautions and corrections have to be taken into account. 
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WHOLE BREAST IRRADIATION: A COMPARISON OF PLANNING 
TECHNIQUES 
D. Pudney% W.L. Smith% G.V. Menon 3, N. Wolfe% N. Ploquin% P. 
Dunscombe%T. Trotter ~ 
1 -ToM BAKER CANCER CENTRE, Radiation Oncology, Calgary, Canada, 
2 - UNWERSITY OE CALGARY, Physics, Calgary, Canada, 
3 -TOM BAKER CANCER CENTRE, Medical Physics, Calgary, Canada 

Purpose/Objectif: To compare the quality of 4 tangential whole 
breast planning techniques: 2D conventional plan (CP), forward- 
plan (FP), surface-compensated (SC) and hybrid IMRT (hlMRT); using 
dose volume parameters and equivalent uniform dose (EUD) for the 
PTV and organs at risk. 
Materials/Methods: The heart, lung and whole breast PTV were 
contoured on 10 CT-simulated patients (6 left, 4 right). 4 treatments 
plans were designed for each on Eclipse 6.5, using tangential half- 
blocked beams. The CP employed dynamically-wedged fields with 
angles chosen for homogeneity on a single axial slice. The FP tech- 
nique used 2-3 static MLC-defined apertures to shield volumes of 
dose >105% within the PTV. For the SC technique, external patient 
contours were compensated for with dynamic MLC fields, optimized 
to produce a uniform dose on a plane at a patient-specific depth.The 
hlMRT technique combined 2 open with 2 dynamic-MLC tangential 
fields, optimized for uniformity to the PTV. Manual fluence editing 
was allowed. 3D plans were normalized so the mean PTV dose was 
100% of the prescription. The CP was normalized to a point 1 .Scm 
anterior to the lung interface along the field bisector. The homoge- 
neity index (HI = %PTV >95% & < 105%), whole lung V20, heart V30 
(left breasts only), and EUD (Gy) for the PTV (a=-7.2), heart (a=S) and 
lung (a=2) were calculated. Paired t-tests were performed to detect 
differences between plans. 
Results:The mean separation was 23 cm and mean PTV was 1207cc. 
Results are shown below. Normalization to a point on the central 
slice rather than the volume resulted in an average increase of 1.4% 
in 3D PTV dose for CP, as seen in the CP's higher PTV-EUD. 

Mean dosimetric parameters (lsd, * p < 0.05) 

cP FP SC hlMRT PTV 

HI 0.83 0.95 0.94 0.96 
(0.07) * (0.02) (0.I) (0.01 ) 

EUD 42.5 41.8 (0.6) 40.0 41.5 (1.0 
(0.7) * (2.2) * 

Lung V20 5.2 (1.9) 5.1 (1.9) 4.8 (1.8) 5.0 (1.9) 

EUD 9.0 (1.9) 8.7 (1.8) 8.6 (1.8) 8.7 (1.7) 

Heart V30 3.7 (1.5) 3.5 (1.5) 3.4 (1.4) 3.5 (1.5) 

EUD 19.8(2.5) 19.1 (2.6) 19.6(2.6) 19.3(2.8) 

Planning Time (min) 20 60-90 20-30 30-45 

Conclusion: 3D planning techniques significantly improved PTV ho- 
mogeneity compared with conventional plans, however, no differ- 
ence in homogeneity was detected between the three investigated 
3D planning techniques. The lower EUD for the surface-compensat- 
ed plans may be attributed to observed cooler regions (<95%) in the 
posterior PTV. Heart and lung doses were similar for all 4 techniques. 
Given these results, resource issues and efficiencies will have an im- 
portant impact on the 3D planning technique chosen. 
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CRANIOSPINAL IRRADIATION WITH INTEGRATED SIMULTANEOUS 
BOOST DELIVERED WITH HELICAL TOMOTHERAPY IN A PATIENT 
WITH MENINGEAL MELANOCYTOMA 
M. Pasettil, S. Broggi 2,N. Di Muzio% C. Fiorino% S. Schipani%G.M. Cat- 
taneo 2, F. Alongi% R. Calandrino% F. Fazio 3 
I - ISTITUTO SCIENTIFICO FONDAZIONE SAN RAFFAELE~ Radiation Oncology, Mi- 
lan, Italy, 
2 - ISTITUTO SClENTIFICO FONDAZIONE SAN RAFFAELE, Medical Physics, Milan, 
Italy, 
3 - ISTITUTO SClENTIEICO FONDAZIONE SAN RAEFAELE, Radiation Oncology, Nu- 
clear Medicine, IBFN-CNR, Milan, Italy 

Purpose/Objectif: To evaluate the feasibility of radiation treatment 
with integrated simultaneous boost delivered by helical Tomother- 
apy for craniospinal irradiation in a patient with meningeal melano- 
cytoma. 
Materials/Methods: A male, 36 years old, blind since three years for 
pseudotumor cerebri, affected by meningeal melanocytoma with 
para vertebral localization since 2000, was treated with laminec- 
tomy of C2/C3 and C6/C7, and then, for progression of disease, with 
temozolamide for two cycles of 12 months. A neuraxis RM images 
revealed PD both of intradural and paravertebral lesions. Biological 
Target Volume (BTV) was defined with a PET/CT. A CTV, including 
BTV, was defined on CT and RM imaging. PTV was obtained from 
CVT with a margin of 10 mm. We defined neuraxis as PTV1, a boost 
on BTV in neuraxis as PTV2 and para vertebral lesions as PTV3. Criti- 
cal structures (OAR) were also contoured: eyes, heart, lungs, kidneys. 
The planned dose was 40 Gy (2 Gy/fr) for PTV1, of 43 Gy (2,15 Gy/fr) 
for PTV2 and 47 Gy (2,35 Gy/fr) for PTV3. An inverse planning opti- 
misation process was implemented for dose calculation. The patient 
was set supine with a thermoplastic mask (Head Fix, MedTec). Daily 
MVCT images were acquired and fused with planning CT for set up 
verification before treatment delivery. 
Results: A good coverage of PTV was obtained: 98-100% of PTVs 
were covered by the prescribed dose. The maximum dose and the 
average dose were respectively: 47.82 and 40.58 Gy for PTVl, 47.28 
and 43.62 Gy for PTV2; 52.63 and 47 Gy for PTV3. A satisfactory OAR 
sparing was also reached. The average dose to OAR was: 10.96 for 
rig ht eye, 10.77 for left eye, 26.31 Gy for heart, 19 Gy for lungs, 10.35 
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Gy for right kidney and 9.62 Gy for left kidney, Radiation induced 
early side effects were mild. 
Conclusions: Craniospinal irradiation with integrated simultaneous 
boost delivered by helical Tomotherapy shows advantages relative 
to standard external beam radiotherapy. Firstly, the simultaneous in- 
tegrate boost allows us to deliver a different dose to diverse PTV and 
to decrease length of radiation treatment. Secondarily, the set up is 
more comfortable for the patient that lies in supine position instead 
prone. Acute toxicity was very low, but it is necessary a longer fol low 
up to evaluate later toxicity. 
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HELICALTOMOTHERAPY IN RADIATION RETREATMENT 
F. AlongP, S. Broggi 2, C. Fiorino 2, N. Di Muzio 1, S. SchipanP, C. Landoni 
3, R. Calandrino 2, F. Fazio 4 
1 - ISTITUTO SCIENTIFICO FONDAZIONE SAN RAFFAELE, Radiation Oncology, Mi- 
lano, Italy, 
2 - ISTITUTO SCIENTIFICO FONDAZIONE SAN RAFFAELE, Medical Physics, Milano, 
Italy, 
3 - ISTITUTO SCIENTIFICO FONDAZIONE SAN RAFFAELE, Nuclear Medicine, Milano, 
Nuclear Medicine, 
4 - ISTITUTO SCIENTIFICO FONDAZlONE SAN RAFFAELF~ Radiation Ontology, Nu- 
clear Medicine, IBFM-CNR, Milano, Italy 

Purpose/Objectif: It is difficult to successfully deliver a second 
course of radiation therapy for patients with overlapping treatment 
volumes. There are few data regarding retreatment and the most are 
related to brain and spinal cord metastases, and to the head and 
neck cancer recurrence. The aim of this study is the evaluation of an 
image-guided helical Tomotherapy system for the radiation retreat- 
Tent  of cancer recurrences in various anatomical sites. 
Materials/Methods: From January 2005 to March 2006 12 patients 
underwent radiation retreatment. The sites of second irradia- 
t ion were: 7/12 metastatic lymph nodes ( primitive neoplasm: 4/7 
breast;I/7 prostate; 1/7 limphoma; 1/7 kidney), 2/12 bone metas- 
tasis; 1/12 lung cancer recurrence, 2/12 head and neck recurrences. 
The total delivered dose ranges from 30 to 60 Gy with daily fraction 
from 2 to 2.5 Gy. In 9/12 cases the target volumes were totally in- 
cluded in previously irradiated volume but in 3/12 the overlapping 
treated volume was only partially. For every patient a full dose is 
delivered taking into account the disease being treated. Every pa- 
t ient had a treatment planning including PET/TC. Slice by slice BTV 
( Biological Target Volume) and GTV are identified. The expansion 
from GTV to CTV and from CTV to PTV were driven by: the biology 
of the disease being treated, the dose distribution at organ at risk 
(OAR), the total dose received by the OAR and the interval t ime from 
previous irradiation. 
Results: The acute toxicity of the entire group of patients was very 
low: GO in 8/12 patients, G1 ( cutaneous or mucosae) in 4/12. All pa- 
tients are in complete response with a median fol low up of 8 months 
(range 3-14 months). The response evaluation was carried out with 
PET/TC at 1-3-6-9-12 months after radiation retreatment. 5/12 pa- 
tients reached 12 months after radiation retreatment without ad- 
verse late effects. 
Conclusions: In our preliminary experience radiation retreatment 
performed with image guided helical Tomotherapy is a safe and 
effective treatment modality in selected cases of recurring cancer 
disease.Treatment planning based on PET/'i'C is useful to define the 
real extension of the disease in order to decrease the irradiation of 
the OAR. However further investigation is warranted to consolidate 
these results and to extend these indications to other clinical situ- 
ations. 
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HYPOFRACTIONATED 4D-PET/CT-BASED HELICALTOMOTHERAPY 
FOR THE TREATMENT OF LIVER METASTASES: A FEASIBILITY STU- 
DY. 
R Passoni ~, R Mangili 2, N. Di Muzio 1, S. Schipani ~ , M.C. Gilardi 3, C. Lan- 
doni 3, V. Bettinardi 3, R Tamborra 2, M. Danna 3 , R. Calandrino 2 , F. Fazio 4 
I - SCIENTIFIC INSTITUTE SAN RAFFAEL~ Radiation Oncology, Milan, Italy, 
2 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Medical Physics, Milan, Italy, 
3 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Nuclear Medicine, Milan, Italy, 
4 - IBFM-CNR; SCIENTIFIC INSTITUTE SAN RAFFAELE, Radiation Ontology-Nu- 
clear Medicine, Milan, Italy 

Purpose/Objectif: The aim of this study is to verify the feasibility 
of hypofractionated 4D-PETICT-based Helical Tomotherapy for the 
treatment of patients affected by liver metastases 
Materials/Methods: Three patients (pts) with I and two patients 
with 2 unresectable liver metastases were studied. A PET/CT scanner 
was used to acquire PETICT images in 4D-mode on the region of in- 
terest in the abdomen. PET and CT images were acquired during free 
breathing, digitally reconstructed and coregistered. All CT images 
were contrast enhanced. "Integral" PET/CT images representing the 
entire respiratory cycle were obtained. An "Integral" Gross Tumor 
Volume (GTVint) was contoured considering all respiratory phases, 
expanded to an "integral" Clinical Target Volume ( CTVint : +5 ram) 
for microscopic infiltration and to an "integral" Planning Target Vol- 
ume ( PTVint : +5,5,7 ram) for set-up errors.Three pts received a dose 
of 40 Gy on PTVint in 5 consecutive fractions (Frs), two additional pts 
a dose of 40Gy in 8 Frs and 44 Gy in 9 Frs respectively. Treatments 
were delivered by Helical Tomotherapy. Before each fraction a MV- 
CT was acquired and co-registered both automatically and manually 
with reference images to accurately reposition the patient. 
Results: The dosimetric parameters were as follows : 

PTVint ( cc ) 229,04+I 58,86 

PTVint, D95% ( Gy ) 37,30_+2,59 

Liver, Dav(Gy) 11 ,I 6_+3,11 

Duodenum/Stomach, Dmax ( Gy ) 19,35_+I 0.43 

Duodenum/Stomach, Dav ( Gy ) 4,68+I ,97 

Spinal cord, Dmax (Gy) 11,35+2.46 

Right Kidney, Day ( Gy ) 5,93_+5,77 

Left Kidney, Dav( Gy ) 1,62_+2.03 

Acute toxicity: nausea G/ in  315 patients. Responce: two pts reached 
a PETlCT-confirmed complete response, I pt a Cl-confirmed stable 
disease, 2 pts have not been evaluated (too early). Median follow-up 
period 3,9 (0,6-I 2,9) months. 
Conclusions: Treatment of liver metastases with 40-44Gy in 5-9 frac- 
tions and with 4D-PETICT-based Helical Tomotherapy is feasible. A 
phase I trial to determine the maximum tolerated dose has been 
initiated. 
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HYPOFRACTIONATED 4D-PET/CT-BASED HELICAL TOMOTHERAPY 
FOR THE TREATMENT OF LUNG METASTASES : A FEASIBILITY STU- 
DY 
N. Di Muzio ~, G.M. Cattaneo 2, P. Mangili 2, P. Tamborra 2, S. Schipani I, 
V. Bettinardi 3, C. Landoni 3, M. Danna 3, M. Picchio 3, R. Calandrino 2, F. 
Fazio 4 
1 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Radiation Ontology, Milan, Italy, 
2 - SCIENTIFIC iNSTITUTE SAN RAFFAELE, Medical Physics, Milan, Italy, 
3 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Nuclear Medicine, Milan, Italy, 
4 - IBFM-CNR ; SCIENTIFIC iNSTITUTE SAN RAFFAELE, Radiation Oncology-Nu- 
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clear Medicine, Milan, Italy 

Purpose/Objectif: The aim of this study is to verify the feasibility 
of hypofractionated 4D-PET/CT-based Helical Tomotherapy for the 
treatment of patients affected by lung metastases. 
Materials/Methods: Seven patients affected by isolated lung metas- 
tases were studied. A PET/CT scanner was used to acquire PET/CT im- 
ages in 4D-mode on the region of interest. All images were acquired 
during free breathing. "Integral" PET/CT images representing all the 
phases of the respiratory cycle were obtained. An "Integral" Gross 
Tumor Volume (GTVint) was contoured considering all the respirato- 
ry phases, expanded to an "integral" Clinical Target Volume ( CTVint 
: +2 ram) for microscopic infiltration and to an "integral" Planning 
Target Volume ( PTVint : +3,3,5 ram) for set-up errors. Furthermore 
a "standard" Gross Target Volume (GTVst) was contoured on "stand- 
ard" PET/CT; GTVst was expanded (+2 ram) for microscopic infiltra- 
tion to a "standard" Clinical Target Volume (CTVst), to a "standard" 
Internal Target Volume (ITVst, +5-15 ram, according to GTV location) 
for organ motion and to a "standard" Planning Target Volume (PTVst 
, +3,3,5 ram) for set-u p errors. A dose of 36 Gy / 6 fractions / 2 weeks 
was prescribed to be delivered on PTVint by Helical Tomotherapy. 
Before each fraction a MV-CT was acquired and co-registered both 
automatically and manually with reference images to accurately 
reposition the patient. 
Results: The dosimetric parameters were as follows : 
PTVint = 36.09_+23.89 cc 
PTVint/PTVst = 0.14 - 0.46 
PTVint, D95% = 35.71+0.56 Gy 
Lung, V20 = 6.07+2.42 % 
Lung, Dav= 5.07+1.38 Gy 
Oesophagus, Dmax = 10.96_+2.27 Gy 
Oesophagus, Dav= 3.32+1.01 Gy 
Heart, Dav= 2.07 
Conclusions: Hypofractionated 4D-PET/CT-based Helical Tomother- 
apy for the treatment of lung metastases is feasible. Lack of toxicity 
could be due to a "personalized"-4D-PET/CT-PTV definition, an ac- 
curate patient set-up verification and a highly conformal dose distri- 
bution of Helical Tomotherapy. For further evaluation of this treat- 
ment modality a phase I trial of dose escalation has been initiated. 
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PET/CT WITH [18F]FDG TO EVALUATE THE RESPONSE TO HELICAL 
TOMOTHERAPY IN NSCLC AND LUNG METASTASES 
G. Giovacchini ~, N. Di Muzio 2, G. Cattaneo 3, C. Messa ~, R MangilP, F. 
Alongi 2, M. Picchio 1 , C. Landoni ~ , R. Calandrino 3, F. Fazio 4 
1 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Dept. of Nuclear Medicine, Milano, 
Italy, 
2 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Dept. of Radiation Oncology, Milano, 
italy, 
3 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Dept of Medical Physics, Milano, Italy, 
4 - IBFM-CNR AND SCIENTIFIC INSTITUTE SAN RAFFAELE, Dept5. of NuclearMedi- 
cine, Radiation Oncology and Medical Physics, Milano, Italy 

Purpose: To evaluate with PET/CT and [~SF]FDG the metabolic re- 
sponse to tomotherapy in patients with surgically unresectable 
NSCLC and lung metastases. 
Materials/Methods: 5 pts (group A) with surgically unresectable 
NSCLC (stagellla-b) and 7 pts (group B) with lung metastases under- 
went tomotherapy with curative intent. Group A and B received 62.5 
Gy (2.5Gy/fr) and 36Gy (6Gy/fr), respectively. Different combinations 
of chemotherapy were previously (>3 months) received by 2 pts of 
group A and 4 pts of group B. To assess the response to treatment, 
a PET/CT (PET 2) was performed at a median of 4 months (range:2- 
12 months) after the baseline (PET 1) and at a median of 2 months 
(range:l-4 months) after the end of tomotherapy. The metabolic 
response was defined by one nuclear medicine physician and one 

radiation oncologist as complete (CMR), partial (PMR), stable (SMD) 
and progressive (PMD) according to visual criteria and semiquantita- 
tive criteria. When more than one lesion was present at PET 1, the less 
favorable lesion response was used for coding the overall response 
of the patient. The [~SF]FDG maximum uptake (SUVma x) of the lesions 
was also quantified. Radiation induced inflammatory changes in 
normal tissue (radiotoxicity) were coded according to a visual scale. 
Side effects were monitored with the scale for the Common Termi- 
nology Criteria for Adverse Events (CTCAE). 
Results: Visual analysis showed 4 PMR and 1 PMD (new lesion out- 
side the target volume) in group A, and 2 CMR, 4 PMR, and 1 SMD in 
group B. Semiquantitative criteria yielded an identical classification. 
Only descriptive statistical is provided for the metabolic responder 
(MR, n=10) and non-responder (NMR, n=2) groups. At PET v the long- 
est axial diameter of the lesion was 25.2+11.5 vs. 12.5+7.2 mm in MR 
and NMR, while SUVmax was 12.6+6.7 vs. 9.5+3.9, respectively. Per- 
cent SUVmax reductions in MR were 61.9+17.1% (range 40%-90%), 
while in NMR were 37% and 23% (PMD and SMD, respectively). In 2 
MR, pleural [~SF]FDG uptake at PET 2 (SUVm~ x 2.54 and 3.57) was inde- 
pendently attributed to grade I toxic reaction by the two observers. 
Grade III radiotoxicity, a positive prognostic factor for the CMR, was 
detected in 2 MR. Acute CTCAE radiation toxicity occurred in 3MR 
(G1 lung and G1 esophagitis;G1 lung,G1 dysphagia). 
Conclusions: A favorable metabolic response to tomotherapy was 
obtained with negligible clinical side effects in 10/12 patients with 
either unresectable NSCLC or lung metastases. In this limited sample, 
successful treatment does not appear dependent on the histology, 
size and magnitude of [~SF]FDG uptake of the examined lesions. 
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PHYSICAL CHARACTERISTICS OFTHE SIEMENS 2.6 MM MODU LEAF 
COLLIMATOR (MMLC) 
C-W. Cheng ~, I. Das2, J. Wong~, J. Gao ~, S. Merrick 1, B. Jeng~,T. Chen ~, 
M. EI-Gabry 1, 
1 - MORRISTOWN MEMORIAL HOSPITAL, Radiation Ontology, Morristown, USA, 
2 - UNIVERSITY OF PENNSYLVANIAr Radiation Ontology, Philadelphia, USA, 
3 - MORRISTOWN MEMORIAL HOSPITAL, Radiation Ontology, Morristown, USA 

Purpose/Objectif: Conventional circular collimator or MLC is far 
from ideal for field shaping needs for highly irregular tumors. With 
reduced leaf resolution, the ability to deliver a high dose to the tu- 
mor with acceptable morbidity could be significantly improved. In 
this study, the physical characteristics of a Siemens moduleaf col- 
limator (2.6 mm resolution) is investigated for potential application 
in the treatment of small but highly irregularly shaped tumors. The 
maximum field size achievable is 10x12 cm 2. 
Materials/Methods: Dosimetric parameters (PDD, and Scp) are 
measured with a computerized water phantom system with micro 
diode detectors over the range of field size l x l  - 10x10 cm2 for 6 
and 15 MV x rays. The jaw openings are set at 10xl 2 cm2 through- 
out. Metal buildup caps are used for Sc measurements in air with an 
ion chamber. In addition, film dosimetry is used to measure the pe- 
numbra and the output factors. The results are compared with the 
regular 82-leaf MLC (MLC82) with 1 cm leaf width. 
Results: For both 6 and 15 MV, the PDDs of the MMLC are consist- 
ently lower by 1-3 % than those for the MLC82 for field size <3x3 
cm z. For field size _>4 cm 2, the PDDs are identical. The Scp values for 
the MMLC level off at field size> 7x7 cm 2. This is due to the shielding 
of the x rays scattered from the flattening filter by the MMLC. This 
effect, coupled with the lack of phantom scatter, result in Sc values 
approaching unity for field sizes _>5xS cm 2. The MMLC output factors 
are consistent!y higher than those of MLC82. As expected, the 80- 
20% Penumbra i s sharper for MMLC than for MLC82. For example, 
for 6 MV, the penumbra a t d lTla ~ flar t.h e l x l ;  5x5 and 10X10 fields 
are 2.2ram, 3.6 mm and 4.1 mm respectively. For MLC82, the corre- 
sponding values are 4.1ram, 3.6ram, and 5.6 mm respectively. The 
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interleaf leakage as measured from films is 0.85% for 6 MV and 1.4% 
for 15 MV. The accuracy of leaf positioning is within 1 ram. 
Conclusions: The MMLC provides improved physical characteristics 
compared to the conventional MLCs, and may be advantageous for 
field shaping of small irregular tumors. A drawback is that, being an 
optional accessory mounted on the block tray slot, the clearance 
to the patient is reduced, which may limit the ability to use certain 
non-coplanar fields. 
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PRODUCT DESIGN OF A PATIENT POSITIONING SYSTEM FOR TO- 
TAL BODY IRRADIATION:THE "TIBIT" 
S. Van Boeckel 1, J. Van regemorter% C. Baelus ~ 
1 - HA, Ontwerpwetenschappen, Antwerp, Belgium, 
2 - ZNA MIDDELHEIM, Department of Medical Physics, Antwerp, Belgium 

Purpose/Objectif: This abstract summarises a thesis made in 2005 
at the Department of Consumer Goods. The goal was to design a 
positioning aid for fractionated total body irradiation including 
transmission blocks for lung shielding and the possibility to make 
megavolt images using (CR) cassettes. 
Materials/Methods: Product idea: The main drivers for the design 
were: time reduction, reduction of effort and patient comfort. The 
main developed items are: A] reproducible, reliable and comfortable 
body support with fixation of the thoracic region, B] reproducible 
and reliable shielding of the lungs. Secondary items: system storage 
and mobility, access to the patient, communication with the patient 
and connectivity. Extra items: dimensions of the irradiated area, pa- 
tient position, PMMA radiation diffuser, no radio-opaque material 
between source, patient and cassette, recognition of patient de- 
pendant parameter settings (eg fixation, shielding), patient friendly 
and easy to clean. 
System design: Various exiSting methodologies were studied and 
tested. A cost analysis was made as well as a market study. 
Results: Product concept: The unit consists of a rotating stand on 
a fixed base plate. The front of the unit supports the PMMA radia- 
tion diffuser and an adjustable block system. The patient rests on 
a reclining surface in carbon to which panels holding the thorax 
fixation, bottom and head rests are connected. The panels fit in a 
unique way to the surface.The back of the unit can hold a standard 
cassette at a selectable height. A number of switches interlocks to 
the linac to prevent erroneous irradiation.The patient has audio-vis- 
ual communication with the control room and the progress of the 
treatment can be followed by the patient on a display in the unit. All 
cables are integrated in the frame of the unit including connections 
for in-vivo diodes. 
The base plate locks into position and is not moved during treat- 
ment. For APPA treatment, the stand is rotated maintaining the pa- 
tient position in the stand, the diffuser, block holder and cassette 
holder remain steady. The Tibit unit can be stowed away when not 
in use and fits through a standard size door. 
Conclusions: The design tackles most problems that are encoun- 
tered with Total Body Irradiation. The use of the Tibit system would 
add to the quality of the patient's treatment and reduce handling 
time by the nursing staff. The poster shows the design with detailed 
views of the various parts. 
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SHORT-COURSE HYPOFRACTIONATED ADJUVANT RADIOTHERAPY 
AFTER RADICAL PROSTATECTOMY WITH HELICAL TOMOTHERAPY 

C. Cozzarini% C. Fiorino% N.G. Di Muzio% S. Broggi ~,A. Chiara ~, I=. Alon- 
gi ~, R. Valdagni% A. Bolognesi% R. Caland rino% F. Fazio" 
1 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Radiotherapy, Milan, Italy, 

2 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Medical Physics, Milan, Italy, 
3 - ISTITUTO NAZIONALE PER LO STUDIO E LA CURA DEI TUMORI, Head, Prostate Pro- 
gramme, Milan, Italy, 
4 - IBFM-CNR, SCIENTIFIC INSTITUTE SAN RAFFAELE, Radiotherapy, Milan, Italy 

PurposelObjectif: A hypofractionated schedule for adjuvant (ADV) 
RT delivered with helical Tomotherapy (TT) unit (HiArt2, Tomothera- 
py Inc.) after radical retropubic prostatectomy (RRP) for prostate car- 
cinoma (CAP) was recently activated in our Institute. Acute toxicity 
(TOX) data relative to the first 40 pts are presented. 
Materials/Methods:Assuming an a/b ratio for CaP = 3, TT was pre- 
scribed to deliver 58 Gy to the tumoral bed in 20 fractions (2.9 Gy/fr; 
2 Gy Equivalent dose EQD 2 = 68 Gy). Nonetheless, due to some con- 
troversial reports suggesting both a/b ratio much higher (up to 10) 
or lower (up to 1.5), the chosen fractionation scheme represents an 
excellent compromise to deliver an EQD 2 RT dose within the usually 
accepted range of dose in the ADV setting (from 73 to 62.5 Gy for a/b 
ratio between 1.5 to 1 O, respectively). 
All 40 pts had undergone pelvic lymphadenectomy and RRP for a 
pT2R1 (n=12), pT3a (n=25) or pT3b (n=3), pN0 CaR In pT3b patients 
the seminal vesicle bed was also irradiated to 53 Gy (2.65 Gy/fr) with 
a concomitant boost. No pts received NEO/ADV hormonotherapy 
(HORM). Megavoltage CT image-guide was used to decrease set-up 
errors, by matching bone structures on the daily scan with the plan- 
ning scan. 
Results:The mean rectal dose was 26 Gy, with a median % value of 
rectum volume receiving > 40 Gy of 24%. Bladder sparing depended 
on the degree of filling at the CT scan, with the mean dose rang- 
ing from 28 Gy for "full" bladders to about 40 Gy for the "empty" 
ones. The PTV fraction included in the 95% isodose was between 
96 and 99.6%. After a median follow-up of 12 months (range 4-15), 
acute TOX were as follows: GU G1 50%, G2 15%, G3 2.5%; upper GI 
G1 23%, G2 2.5%; proctitis G1 25%, no G2-G3. By comparison, acute 
TOX in a cohort of 107 comparable pts (pT2 R1, pT3, pN0, no HORM), 
treated with ADV 3DCRT at 68-70 Gy were: GU G1 23%, G2 14%, G3 
2%, upper GIG 1 12%, G2 5%, proctitis G 1 21%, G2 9%. The corn pa- 
rable incidence of acute GU TOX between TT and 3 DCRT may derive 
from the similar bladder volumes included in the "high doses" re- 
gion, whereas the significant reduction of acute GI G2/3 TOX with 
TT, which results from the steep dose-gradient achievable with TT, 
supports the recent data indicating the rectum as a "parallel" organ 
for acute G2-G3 TOX. 
Conclusions: Although preliminary, these data suggest the possibil- 
ity to safely deliver a hypofractionated adjuvant TT after RRP, with 
significant reduction of GI TOX and RT duration with respect to a 
conventional regimen. 
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TARGETVOLUME DEFINITION FOR STEREOTACTIC RADIOTHERAPY 
OF LUNG METASTASES : A COMPARISON BETWEEN PET/CT AND 
4D-PET/CT 
S. Schipani% R Tamborra% GM. Cattaneo%V. BettinardP, C. LandonP, 
N. Di Muzio% M. Danna% R Mancosu% R. Calandrino% F. Fazio 4 
I - SCIENTIFIC INSTITUTE SAN RAFFAELE~ Radiation Ontology, Milan, Italy, 
2 - SCIENTIFIC INSTITUTE SAN RAFFAELE, Medical Physics, Milan, Italy, 
3 - SCIENTIFIC INSTITUTE SAN RAFEAELF~ Nuclear Medicine, Milan, Italy, 
4 - IBFM-CNR ; SOENT~FIC INSTITUTE SAN RAFFAELE, Radiation Oncology-Nu- 
clear Medicine, Milan, Italy 

Purpose/Objectif: Four-dimensional PET/CT data acquisition (4D- 
PET/CT) could offer the opportunity to improve image quality and 
to precisely define target shape and its motion during the entire 
respiratory cycle. The aim of this study is to compare PET/CT and 
4D-PET/CT for target volume definition in the stereotactic treatment 
of lung metastases 
Materials/Methods: Five patients affected by a single lung metasta- 
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sis were studied. A PET/CT scanner was used to acquire "standard" 
PET/CT images from the base of the skull to the pelvis and PET/CT 
images in 4D-mode on the region of interest in the thorax. All im- 
ages where acquired during free breathing, digitally reconstructed 
and coregistered. Two image data sets were obtained on the target 
region: "standard" PET/CT and "integrar'PET/CT representing all the 
phases of the respiratory cycle.Treatment volumes were generated 
and compared for each data set. A "standard" Gross Target Volume 
(GTVst) was contoured on "standard" PET/CT; GTVst was expanded 
(+2 mm) for microscopic infiltration to a "standard" Clinical Target 
Volume (CTVst), to a "standard" Internal Target Volume (ITVst, +5-15 
mm, according to GTV location) for organ motion and to a "stand- 
ard" Planning Target Volume (PTVst, +3,3,5 mm) for set-up errors. 
An "Integral" GTV (GTVint) was contoured on "integral" PET/CT and 
expanded to a CTVint (+2 mm) for microscopic infiltration and to a 
PTVint (+3,3,5 mm) for set-up errors. 
Results:The following volumes werecalculated :GTVst = 17.51 +30.83 
cc; GTVint = 19.64+31.86 cc. To evaluate the grade of spatial repro- 
ducibility of these volumes, a reproducibility index ( R ), defined as 
the ratio between volume intersection and volume union, was cal- 
culated. A R = 1 was expected in case of the highest reproducibility; 
a R = 0 was expected in case of the lowest reproducibility between 
the volumes. GTVst was smaller than GTVint (64+24%) in accord- 
ance to organ motion; a R = 0.33-0.86 was calculated between GTVst 
and GTVint. PTVint was smaller than PTVst ; a R = 0.12-0.41 was cal- 
culated between PTVint and PTVst. 
Conclusions: GTVst and PTVst inadequately reproduce GTVint and 
PTVint. PTVint could represent patient-specific target volume in or- 
der to ensure correct dose coverage when free breathing is present 
during beam delivery. Further patients need to be studied to vali- 
date these data. 
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TOTAL BODY IRRADIATIN:THE MIDDELHEIM PARADIGM 
J. Vanregemorter ~, P. Meijnders 1, D. Van den Weyngaert ~ 
1 - ZNA MIDDELHEIM, Radiotherapy, Antwerp, Belgium 

Purpose/Objectif: In this study we describe a technique used for 
fractionated total body irradiation. The patient is treated with 12 Gy 
in 6 fractions over 72 hours with the dose to the lungs limited to 9 
Gy 
Materials/Methods: After comparison of several techniques for po- 
sitioning the patient (antero-posterior irradiation with patient laying 
on his side, free standing, sitting or crouching, left-right irradiation 
with patient in supine position) and positioning the lung shields, 
we have opted for a standing position of the patient, fully stretched 
with adjustable crouch and armpit supports and hand grips. A re- 
clining back support at 15 degrees gives the effect of a resting posi- 
tion. The "treatment cabin" is positioned at 3 meters from the linac's 
isocenter. For the lung shields we use transmission blocks cut out 
of lead sheets. The blocks are glued on a plastic foil which is fixed 
by two clamps to the 2 cm thick PMMA screen used to homogenise 
the surface dose. To track the position of the blocks and make it re- 
producible, during simulation a 8mm steel ball bearing is put on the 
patient on the projection of a central mark on the PMMA screen.This 
mark (or rather the ball bearing) shows up on an "x-ray" taken with 
12 MU (18 MeV) on a CR screen.The magnification known, a reduced 
copy is printed to give the size of the lung blocks and their position 
relative to the central mark. Once the blocks are cut, they are glued 
on the foil relative to the mark. Positioning the mark on the foil onto 
the mark on the PMMA screen gives a reliable reproducible position 
of the blocks relative to the patient. During treatment, each session 
starts with a verification "x-ray" of the blocks and the lungs. 
Results: Only small (1-4 mm) adjustments of the position of the 
block foil are necessary depending on the general status of the pa- 
tient. The reclined standing position combined with the support 

and individual head rest gives a very reproducible position for both 
anterior and posterior irradiation. Patients experience the position 
as rather comfortable. 
Measurements and calculations: Depth dose and transmission were 
measured at the effective distance of the treatment. Lung dose rela- 
tive to central dose is measured on line by diodes every treatment 
fraction. TLD measurements track central dose and dose to extremi- 
ties. 
Conclusions: After a series of 25 patients we can conclude that the 
described paradigm allows for routine TBI treatment. The specially 
designed treatment cabin is easy to use and can be put away dur- 
ing the rest of the treatments. The block system gives reproducible 
results and is easy to use. 
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VIRTUAL SIMULATION AND FIELD JUNCTION VERIFICATION FOR 
CRANIOSPINAL AXlS IRRADIATION IN SUPINE POSITION 
A. Serna Berna I, I. de la Fuente 2, L.A. Qui6ones ~, F. Lopez-Soler2, J. Ar- 
jona1,J. Salinas2, J.D. Palma ~, R. Garcia2, J. Fernandez 2, B. Tobarra ~ 
1 - HOSPITAL VIRGEN DE LA ARmXACA, Servicio Radiofisica y PR, Murcia, Spain, 
2 - HOSPITAL VIRGEN DE LA ARRIXACA, Servicio de Oncologia Radioter~pica- 
Murcia, Spain, 

Purpose/Objectif: Craniospinal axis irradiation (CSI) is a complex 
treatment technique requiring the use of at least two isocenters to 
cover cam pletely the volume of treatment. The process is classically 
done with the patient in prone position in order to verify the ad- 
equacy of the matching of adjacent fields. We propose a method for 
CSI in supine position using virtual simulation and a procedure to 
check the junction of the fields. 
Materials/Methods: The patient was a boy, 7 years old. Patient is im- 
mobilized lying supine over a cushion with a head mask fixation. CT 
images S mm width are taken and used for virtual simulation, where 
treatment volumes and organ at risk (OAR) are delineated. The treat- 
ment technique uses two isocenters: the first one located in the 
cervical region the more caudal as possible to avoid irradiating the 
oral mouth and superior airway-path. Half blocked parallel-opposed 
fields are used to irradiate cervical and cranial region while the cer- 
vical-dorsal region is irradiated with a direct posterior half blocked 
field open caudally to 20 cm. The second isocenter is located 20 cm 
apart from the first one, the table is then rotated 90 degrees and 
the gantry to 169 to correct for the divergence of the cervical-dorsal 
field and using again a half-blocked field. Treatment was delivered 
for all beams with 6 MV X-Rays and MLC to spare OARs. Daily elec- 
tronic portal image (EPID) for corrections of possible misalignment 
of the spinal cord was taken. Shifts of the matching line can be easily 
implemented opening the jaws adequately without changing the 
position of the isocenter. Verification films were positioned daily un- 
der the patient for the second isocenter and tapped on the EPID for 
the first cervical isocenter. Films were exposed during the complete 
session and visually analyzed before next fraction was given. Before 
the treatment of the first patient the procedure was checked using a 
plastic phantom with films sandwiched between the plastic slabs. 
Results: In the phantom verification films was observed that al- 
though visual matching was exact there was a systematic underdos- 
ing gap in the junction lines of 1.3 mm measured as the 80 o% width. 
On each session to give confidence that the second isocenter is cor- 
rectly located, the cervical-dorsal field, after delivered, is rotated to 0 
degrees and marked the edges on the patient skin. Digital table rea- 
dout is used to position the second isocenter and rotated to 90 de- 
grees. Then the gantry is rotated to 11 degrees and visually verified 
that the axis of the beam coincides with the caudal edge marked 
on the skin. 26 verifications films were obtained for this paediatric 
patient (13 sessions times 2 films) visually verifying that no overlap 
between adjacent fields in both isocenters occurs. 
Conclusions:Supine position is better accepted for patients and 
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technicians, being more comfortable and having access to superior 
airway-path. The use of virtual simulation and QA with weekly veri- 
fication films/daily visual inspection during the treatment make this 
technique appropriate to be incorporated in cases when prone posi- 
t ion is not well tolerated. 
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CLINICAL RESULTS OF THREE-DIMENSIONAL CONFORMAL RA- 
DIOTHERAPY FOR PORTAL VEIN OR INFERIOR VENA CAVATUMOR 
THROMBUS IN PATIENTS WITH INOPERABLE HEPATOCELLULAR 
CARCINOMA 
S. Maeda ~ , H. Hayashi ~ , O. Tanaka ~ , M. Matsuo 2, M. Kanematsu ~ , S. Gos- 
hima ~, H. Kondo ~, H. Hoshi 1 
I - GIFU UNIVERSITY SCHOOL OF MEDICINE, Radiology, Gifu, Japan, 
2 - KIZAWA MEMORIAL HOSPITAL, Radiology, Gifu, Japan 

Purpose/Objectif: To evaluate the treatment results of prognostic 
factors affecting tumor response and survival of patient with hepa- 
tocellular carcinoma (HCC) complicated with portal vein (PV) or infe- 
rior vena cava (IVC) tumor thrombus treated with three-dimensional 
conformal radiotherapy (3D-CRT). 
Materials/Methods: From 1998 to 2006, 21 patients with inoperable 
HCC complicated with tumor thrombus were treated with 3D-CRT. 
The median age was 68.5 years (range: 46-80). The performance 
status (PS) according to the Eastern Cooperative Oncology Group 
scale was 1 in twelve patients, 2 in eight, and 3 in one. Liver cirrhosis 
was present in 20 patients (95%). The Child-Pugh classification was 
A in 7 patients, 13 in 6, and C in 8. Ascites was present in 9 patients 
before radiotherapy. Serum AFP was positive in 20 patients, with 
15vpatients having an AFP level > 400 IU/ml. 13 patients had tumor 
thrombus in first branch of portal vein, and 6 in main trunk, and 2 in 
IVC. The target volume was defined with a 2 cm cranial-caudal mar- 
gins and 1-1.5cm other margins of the tumor volume. Radiotherapy 
was delivered by 6- or 10-MV linear accelerator using 3-5 coplanar 
ports. The median radiation dose was 46 Gy (range: 30-60 Gy) in a 
daily fraction of 2-3 Gy. The median biologic effective dose (BED) at 
o/[3=10 was 56.4 Gy (range: 44-74Gy). The various factors associated 
with tumor response were evaluated by using the Mann-Whitney U- 
test. The factors associated with survival were also evaluated by us- 
ing the Cox regression model. Acute toxicity was evaluated by using 
CTCAE v3.0, and subacute or chronic toxicity was evaluated by using 
Radiation Therapy Oncology Group criteria (version2.0). 
Results: The mean follow-up was 3 months (2-27 months). Out of 
21 patients, 6 patients (28%) got  partial response (PR), 10 (48%) got  
stable disease (SD), 5 (24%) got progressive disease (PD), and no pa- 
tient got  complete response (CR). The tumor response rate (CR+PR) 
was 28%. Radiation dose was the only significant factor for tumor re- 
sponse on Mann-Whitney U-test (p<0.05). During follow-up period, 4 
patients had local recurrence. The progression free survival at 1 year 
was 75%. The over all survival rate at 1 and 2 year was 39.6% and 0%, 
respectively (median survival 3 months). On univariate analysis, PS, 
Child-Pugh classification, and ascites were significant factors for sur- 
vival rate (p<0.05). Tumor response was not significant factor. There 
was no Grade 3 or 4 acute toxicity and gastric or duodenal ulcer. 
Conclusions: Radiation dose was significant factor in tumor re- 
sponse. Additional efforts for dose escalation may be warranted to 
improve the treatment results. 
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EXCLUSIVE CHEMORADIATION FOR NON OPERABLE PATIENTS 
WITH STAGE I AND II ESOPHAGEAL CANCER 
G. Crehange 1, M. Bosset 2, K. Peignaux ~, S. Servagi-Vernat 2, M. 
Puyraveau 3, J. Buffet-Miny 2, M. Mercier 3, J.l=. Bosset 2, R Maingon ~ 
I - CENTRE GEORGES FRAN(~OIS LECLERC, Department of Radiation Oncology, 
Dijon, France, 
2 - BESAN¢ON UNIVERSITY HOSPITAL, Department of Radiation Ontology, Be- 
san~on cedex, France, 
3 - UNIVERSITY OF FRANCHE COMTE, Department of Biostatistics, Besan~on, 
France 

Purpose/Objectif: Surgery is a standard treatment for patients with 
stage 1/11 oesophageal cancer (OC). As far as the comparison between 
surgery and exclusive chemoradiation (CRT) is concerned, any valid 
comparison for stage I / II OC is available.Thus, exclusive CRT could 
be considered as an alternative to surgery in a curative intent. The 
aim of this retrospective study is to analyse results of exclusive CRT 
delivered to non operable patients with stage VII OC. 
Materials/Methods: From January 1993 to December 2001 eighty- 
eight patients (pts) were reviewed. Mean age was 65.8 years (y) 
(range 46-85.5y). Most patients had SCC (81.6%). At baseline, WHO 
performance status was : 0 - 1 : 60 pts (68.2%); 2 - 3 : 25 pts (28.4%) 
and weight loss was : < 10% : 63 pts (71.6%); 3 10% : 25 pts (28.4%). 
According to the current UICC classification, tumours were recorded 
as follows : stage I : 17 patients; stage IIA : 35 patients; stage lib : 36 
patients. 
Results: Median follow-up was 11.4 months (range 0.3 - 82.8 
months). Survival rates at 1, 2 and 3 y were respectively 48.9%, 
25% and 10.2%. Median survival were respectively 14.4, 10.8 and 
9.3 months for stage I, IIA and liB. Prognostic factors identified by 
univariate analysis were : dysphagia and histology. Dysphagia was 
the only prognostic factor identified with multivariate analysis 
(p=0.013). 
Conclusions: Exclusive CRT is an alternative treatment for non op- 
erable patients with stage I / II oesophageal cancer. Despite poor 
results, due to unselected patients with a poor performance status 
at baseline, there is a need for a randomised trial comparing surgery 
to CRT in patients with localized oesophageal cancer. 
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FACTORS INFLUENCING SURVIVAL IN PATIENTS WITH LOCALLY 
ADVANCED ESOPHAGEAL CANCER TREATED WITH CURATIVE RA- 
DIOTHERAPY 
M. Kurtl, S. Kurtl, E. Kurt2, L. Ozkan 1 
1 - ULUDAG UNIVERSITY MEDICAL COLLEGE, Radiation Oncology, Bursa, Turkey, 
2 - ULUDAG UNIVERSITY MEDICAL COLLEGE, Medical Oncology, Bursa, Turkey 

Purpose/Objectif: To investigate the predictive and prognostic fac- 
tors influencing overall survival in patients with locally-advanced 
esophageal cancer treated with definitive concurrent chemoradio- 
therapy (CRT). 
Materials/Methods: A total of 47 patients with Iocally~advanced 
unresectable esophageal cancer, who had been treated in the Ra- 
diation Oncology Department of Uludag University between 1995 
and 2004, were included in this analysis. There were 26 males and 
21 females with a median age of 55 years (range: 24-78). The most 
common histological diagnosis was squamous cell cancer being 
detected in 42 patients (89%). Lymph node involvement was seen 
in 12 patients (26%). Six patients (13%) had T1-T2 tumor, and 41 
patients had T3-T4 tumor (87%). Radiotherapy (RT) was delivered 
with 1.8 Gy daily fractions (5 days a week) bringing to a total me- 
dian dose of 59.4 Gy (range: 49-72 Gy). Concurrent chemotherapy 
(CT) with weekly cisplatin (30-40 mg/m2) was given in 33 patients 
(70%). Response assessments were carried out one month after RT 
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with endoscopical and appropriate radiological examinations. Ad- 
juvant 5-fluorouracil plus cisplatin CT regimen was administered in 
18 patients, who showed stabile disease or tumor progression after 
RT/CRT. Overall survival was estimated with Kaplan-Meier method. 
Potential prognostic factors were analyzed with univariate and mul- 
tivariate analyses. 
Results:The median survival was 13 months (95% CI 8.35-15.65).The 
overall survival for 1 and 3 years were 52% and 13%, respectively. 
Occurrence of pathological complete response, lower tumor grade 
and existence of <T4 primary tumor stage were demonstrated to 
be the significant prognostic factors affecting survival as positively 
(p=0.043, p=0.026 and p= 0.029, respectively). Complete response 
rates were observed to be higher in patients with _>65 years old, 
when the factors predicting pathological complete response were 
analyzed (p= 0.043). 
Conclusions: Pathological complete response to RT is an important 
predictive factor influencing overall survival. Pathological complete 
response rates and survival was impaired in patients older than 65 
years. 
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INTENSIVE NEOADJUVANT RADIOTHERAPY FOR GASTRIC CAN- 
CER: 30-YEARS SINGLE INSTITUTION EXPERIENCE 
• Skoropad 1, B. Berdovl,Y. Mardynsky 1, L. Titova ~ 
1 - MEDICAL RADIOLOGICAL RESEARCH CENTER OF RUSSIAN ACADEMY OF MEDICAL SCI- 
ENCES, dept, Obninsk, Russia 

Purpose/Objectif: The survival of patients with gastric cancer es- 
pecially locally-advanced, poorly differentiated and diffuse types 
remains poor. To improve the outcome of surgical treatment neoad- 
juvant radiotherapy was used. 
Materials/Methods: Between 1974 and 2004, 804 patients were 
operated on with curative intent• 332 patients underwent surgical 
treatment while in 472 patients radiotherapy precedes the opera- 
tion. Neoad]uvant radiotherapy was given as a short-term course, 
3 schemes were used. The first one was so called "concentrated" ra- 
diotherapy: 20 Gy/5 fractions/5 days (225 patients).The second one 
was the same scheme plus metronidasole as a radiosensitizer (67 
patients). The third one was uneven or dynamic fractionation: 27 Gy 
was delivered for 7 days, 2 fractions per day, the first (7 Gy) and the 
last (S Gy) fractions were the largest (180 patients). 
Results: The radiation therapy was completed in 461 patients 
(97,6%). No increase in postoperative morbidity or mortality was 
seen in radiotherapy group. Definite but statistically insignificant 
increase in overall survival existed for multimodal vs surgical treat- 
ment for the entire group: 5-YS was 55_+2% vs 49_+3%, 10-YS was 
44+2% vs 36_+3%, median survival was 6,9 vs 4,8 years; p=0.058. 
Subgroup analysis showed that surgical treatment never provided 
better survival while multimodal treatment did. Equal long-term re- 
sults were obtained when the tumor was within gastric wall (T1-2); 
regional lymph nodes were negative (NO); in UICC stage 1,3B and 4; 
and when the tumor represented well or moderately differentiated 
adenocarcinoma. In contrast we have identified clinical situations 
when neoadjuvant radiotherapy provided statistically significant 
improvement in long-term results. There were: UICC stage 2 and 3A 
(p=0.017); N+ cases (p=0.014); tumors more than 3 cm in diameter 
(p=0.021); and Borrmann 3-4 type tumors (0.024). The most impres- 
sive survival advantage was registered in poorly differentiated ad- 
enocarcinoma and signet ring cell carcinoma: 5-YS was 56+3% vs 
42+4%, IO-YS was 47+3% vs 27+4%, median survival was 7,1 vs 3,3 
years; p=O.O04. 
Conclusions: In patients with poorly differentiated and signet ring 
cell carcinoma, diffuse-type carcinoma, N positive tumors, long- 
term results of surgical treatment may be improved by neoadjuvant 
radiotherapy. Further studies of neoadjuvant radiotherapy should 
be focused in these "target" groups of patients. 
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IODINE-125 IMPLANTATION IN THE TREATMENT OF UNRESECTA- 
BLE PANCREATIC CARCINOMA WITH INTRAOPERATIVE GUIDANCE 
J. Wang ~, D.R. Xiu2, W.Q. Ran~,WJ. Jiangl, J.N. Li3, J.P. Liu3,Y.L. Jiang 3, 
V. Dogra 4 
I - UNIVERSrrY OF BLUING, 3RD HOSPITAL, DepartmentofRadiation Oncology, 
Beijing, China, 
2 - UNIVERSITY OF BLUING, 3RD HOSPITAL, Department of Surgery, Beijing, 
China, 
3 - UNIVERSITY OF BLUING, 3RD HOSPITAL, Department ofoltrasound, Beijing, 
China, 
4 - UNiVERSiTY OF ROCHESTER MEDICAL CENTER, Department of Radiology, New 
York, USA 

Purpose/Objectif: Preliminary assessment of feasibility, efficacy and 
morbidity of 12Sl seed interstitial brachytherapy for pancreatic carci- 
noma with intraoperative ultrasound guidance. 
Materials/Methods: 27 patients with unresectable pancreatic car- 
cinoma was undertaken interstitial implantation of 12Sl seeds with 
intraoperative ultrasound guidance. The matched peripheral doses 
(MPD) of 12Sl seeds implantation ranged from 110Gy to 160Gy. The 
12Sl activity of per seed ranged from 0.4 mCi to 0.6mCi. The total 
number of sources implanted ranged from 10 to 75 (imedian 38)j. 
External beam radiotherapy (EBRT) was given to 6 patients, the total 
doses of EBRT were 4500~5000cGy, 200~300cGy/f, 5f/w. The inter- 
vals between 12Slseed implantation and EBRT were 3~4 w. 8 patients 
were received 5-fluorouracil based chemotherapy, 2-4 cycles. 
Results: All patients could well tolerated seed implantation. At the 
time of this analysis, the local-regional controls were 74%, the sur- 
vival of 1 - and 2- year survival rates were 25% and 15% for II/111 stage 
patients, respectively, the median survival was 8 months (95% CI,5- 
11). 1 -year survival rates were 8.3% for IV stage patients, the median 
survival was 5 months (95% 0,3-7). 
The major late complications included GI bleeding and was seen in 
three patients. Two patients died from local recurrence after 6 and 8 
months, respectively. One patient developed late radiation enteritis 
and three patients developed chylifaction. Overall late complica- 
tions were seen in 7/27 patients (25.9%) alive beyond 6 months. 
Conclusions: 1251 seed implantation can be successfully used for sal- 
vage in patients with unresectable pancreatic cancer by intraopera- 
tive ultrasound guidance. Patients with localized advanced pancre- 
atic carcinoma are most likely to benefit from 12Sl seed implantation, 
at the same time, it can relieve pain but did not show survival ben- 
efit for metastatic patients. 
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OPTIMIZATION OF RADIOTHERAPY TREATMENT PLAN FOR HEPA- 
TIC TUMOR 
IJ. Lee 1, J. Seong 1, K. Jeong ~, S.J. Shim 1 
1 - YONSEI UNIVERSITY COLLEGE OF MEDICINE, Radiation Ontology, Seoul, 
South Korea 

Purpose/Objecti: Radiotherapy treatment plans for hepatic tumor 
are significantly limited by the adjacent normal organs at risk (OAR), 
which become major restriction on the total dose of the target. In 
this study, we try to find the optimal treatment plans for hepatic tu- 
mor according to the intra-hepatic location of the target tumors and 
its relationship to OARs. 
Materials/Methods: We divided the liver into four groups according 
to the frequency of tumor location that our institute had treated. 
These groups correspond to Couinaud segment system as follows: 
(I) segment 1, (11) segment 2, 3, 4; (111) segment 5, 6; (IV) segment 7, 8. 
We acquired a CT image data of a healthy liver and drew virtual tar- 
gets and OARs (right kidney, normal liver, stomach and duodenum) 
using Pinnacle3 (ADAC Laboratories) radiation treatment planning 



- $526 - 

Posters 

system. The centers of the each virtual target were picked as isocent- 
ers and field margins were given 1.5 cm for organ movements and 
setup margins. We made several plans for each virtual target and 
compared the dose-volume histograms (DVH) and normal tissue 
complication probabilities (NTCP). For NTCP calculation, we used 
system TCP/NTCP model of the Pinnacle3. 
Results: For group I, NTCP got better as the number of the beam 
ports increase. However, plans with more than 5 ports had little ad- 
vantage. For group II, plans with the beam directions from anterior 
side only showed better results compared with the multi-directional 
plans, particularly in view of protecting liver and stomach. Group III 
represents the presence of many OARs near the target, which gave 
restrictions to the beam-directions. Multi-directional plan allowed 
significantly higher dose to the OARs than simple 2-port plan us- 
ing RAO, PA (as shown in table). For group IV, no significant differ- 
ences were noted among the plans. Simple 2-port plan was good 
enough for the target conformity and protection of OARs. In spite 
of these optimal beam directions according to the target position, 
small number of the ports appeared rather suitable as the target size 
gets bigger. 
Conclusions: Better NTCP can be achieved through individualized 
radiotherapy treatment plan according to the intra-hepatic location 
of the tumor. 

Table. Group3 NTCP (Total Dose 83 Gy) 

i Remained ! 
Beam Configuration Duodenum Right Kidney 

L{ver 

RAO/PA 27% 2% 97% 

RAOIRPO/PA 73% 17% 100% ; 

AP/PA/RT 83% 65% 98% 

AP ; ahteno= to posterior beam PA : posterior ot anterior beam 

RT : fight side beam 

RAO : ~ h t  anterior obbque beam, emering between the enteAor end zight axes 

RPO : right posterior oblique beam, entering between the posterior and ~.ght axes 
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POSTOPERATIVE ADJUVANT S-FU/CISPLATIN AND CHEMORADIA- 
TION WITH CAPECITABINE FOR ADVANCED GASTRIC CANCER 
H. Lee ~, Y. ChoP, W. Hur ~ , H. Kown 2, M. Kim 3, G. Jung 3, H-J. Chop 
I - DONG-A UNIVERSITY HOSPITAb Radiation Ontology, Pusan, Korea 
2 - DONG-A UNIVERSITY HOSPITAL, Hemato-Oncology, Pusan, Korea 
3 - DONG-A UmVERSITY HOSPITAL, Surgery, Pusan, Korea 

Purpose/Objectif: To evaluate the efficacy and toxicity of adjuvant 
S-FU/cisplatin and chemoradiation with capcitabine after radical 
gastrectomy for advanced gastric cancer. 
Materials/Methods: Fourty patients who had underwent a radical 
gastrectomy (D2 lymphadenectomy) for stage III and IV(M0) gastric 
cancer were enrolled. Therapy consists of one cycle of FP (continu- 
ous infusion of 5-FU 1000 mg/m 2 on day 1-5 and cisplatin 60 mg/m 2 
on day 1) followed by 4500 cGy (180 cGy/d) with capcitabine (1650 
mg/m 2 daily throught radiotherapy). Four weeks after completion 
of the radiotherapy, patients received three additional cycles of FP 
every three weeks. The median follow-up was 25 months. 
Results: The 3-year disease free and overall survival in this study 
were 65.4% and 82.1%, respectively. Eight patients (20%) showed 
relapses during follow-up. Thirty two patients (80%) completed all 
planned adjuvant therapy. Grade 3/4 toxicities included neutrope- 
nia in 45%, anemia in 15%, thrombocytopenia in 2.5%, nausea/vom- 
iting in 5% and adhesive ileus requiring operation in 5%. Neither 
grade 3/4 hand-foot syndrome or treatment related febrile neutro- 
penia or death were observed. 
Conclusions: This postoperative adjuvant chemoradiation regimen 
appears well tolerated and offers a comparable toxicity profile to the 

chemoradiation regimen utilized in INT-0116 study. This treatment 
modality allowed successful Ioco-regional control rate and 3-year 
overall survival for advanced gastric cancer. 
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POSTOPERATIVE CHEMORADIATION WITH WEEKLY GEMCITABINE 
FOR PANCREATIC ADENOCARCINOMA: A PHASE II TRIAL. 
G. Mattiucci', A.G. Morganti ~, E. Ippolito ~, G. Macchia ~ , D. Smaniotto ~ , 
V. Valentini 1, A. AntinorP, R MagistrellP, N. Cellini 1 
1 - UNIVERSITA CATrOLICA DEL SACRO CUORE, Radiotherapy, Roma, Italy, 
2 - UNIVERSIT,~ CA1-FOLICA DEL SACRO CUORE, Radiotherapy, Campobasso, 
Italy, 3 - UNiVERSIT,~ CA~OUCA DEL SACRO CUORE, Surgery, Roma, Italy 

Purpose/Objectif: Surgery is the most important treatment in 
pancreatic carcinoma. Despite local relapses are high, adjuvant ra- 
diochemotherapy has not yet shown a clear benefit in completely 
resected tumours. We report the clinical outcome and treatment-re- 
lated toxicity of a phase II study on an alternative schedule of gem- 
citabine-based chemoradiation followed by adjuvant gemcitabine 
in resected pancreatic cancer patients. 
Materials/Methods: Eligibility criteria included: histologically prov- 
en pancreatic carcinoma, pathological stage I1-111, no liver, heart or 
kidney comorbidity, age 18-75 years, ECOG performance status (PS) 
< 2, written informed consent. Patients (pts) received postoperative 
3D conformal radiotherapy on the surgical bed and regional nodes 
(39.6 Gy 1.8 Gy/fr) followed by a boost on surgical bed (10.8 Gy 1.8 
Gy/fr) plus concurrent chemotherapy (gemcitabine: 100 mg/m 2 
continuously infused for 24 h, weekly, weeks 1-5). A dose reduc- 
tion scheme was applied based on observed toxicity: grade 1 : 80%; 
grade 2: 60%; grade >2: no chemotherapy. Chemoradiation was fol- 
lowed by S courses of adjuvant gemcitabine (1000 mg/m 2, days 1-8, 
every 21 days).Toxicity was evaluated according RTOG/EORTC score 
systems. Survival analysis was calculated from the time of diagnosis 
with Kaplan-Meier method. 
Results:Thirty pts have been enrolled from September 2000 to 
December 2004 (M/F: 18/12, median age: 59.4 yrs [range 40-73]). 
Twelve pts (40%) were stage IIA, 15 pts (50%) liB and 3 pts (10%) III. 
Pretreatment ECOG PS was 0 in 22 pts (73.3%) and 1 in 8 pts (26.6%). 
Nineteen pts (63.3%) completed radiotherapy without any interrup- 
tion. Seven pts (23.3%) interrupted the treatment for less than 7 days 
(median 3 days) and 4 pts had definitive interruption of radiotherapy 
(>40 Gy delivery dose). Twenty-seven pts (90%) received 4-5 cycles 
of concurrent gemcitabine. The median dose of administered gem- 
citabine was 80% of prescribed dose. Adjuvant chemotherapy was 
completed in 23 pts (76.6%). Grade 3-4 haematological acute toxic- 
ity was observed in 3 pts (10%), whereas 4 pts had G3-4 gastroin- 
testinal toxicity. No patient showed late toxicity. Four pts (13.7%) 
showed local recurrence and 14 pts (48.2%) had distant metastasis. 
With a median follow-up of 38 months (range 14-76), actuarial local 
control was 84% at 2- and 5-years. Actuarial 2- and 5-years distant 
metastasis free survival was 54% and 38% respectively, median 20 
months. Actuarial 2- and 5-years overall survival was 56% and 37% 
respectively, median 32 months. 
Conclusions: Postoperative combined modality therapy with con- 
tinuous infusion of gemcitabine plus adjuvant chemotherapy seems 
safe and feasible.Three dimensional radiotherapy resulted in an ac- 
ceptable rate of acute toxicity, which allowed the majority of pts to 
receive further adjuvant chemotherapy. The study proved to be ef- 
fective in terms of local control and survival, compared to standard 
results. 
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POSTOPERATIVE CHEMORADIOTHERAPY OF KLATSKIN TUMOR 
J.H. Choi ~, E.K. Chie ~, S.W. Ha ~, S.W. KIT2, Y.J. Bang 3 
I - Seoul National University Hospital, Radiation Ontology, Seoul, Ko- 
rea 
2 - SEOUL NATIONAL UNIVERSITY HOSPITAL, Surgery, Seoul, Korea 
3 - SEOUL NATIONAL UNIVERStTY HOSPITAL, Internal Medicine, Seoul, Kore 

Purpose/Objectif: To analyze the outcome of adujvant chemoradio- 
therapy (CRT) for patients with Klatskin tumor and to identify prog- 
nostic factors for these patients. 
Materials/Methods: Between April 1991 and July 2003, 35 patients 
underwent adjuvant chemoradiotherapy after resection for Klatskin 
tumor at the Department of Radiation Oncology, Seoul National 
University Hospital. One patient was excluded from analysis due to 
incomplete treatment.There were 24 males and 10 females, and me- 
dian age was 58 years. Hepatobiliary resection (extended hepatec- 
tomy and hilar bile duct resection, N = 18) or bile duct resection (N 
= 16) was performed with curative intent. Thirteen patients had en- 
bloc resection with negative margin (R0), whereas 18 patients had 
microscopically positive margin (R1) and 3 patients had gross re- 
siduum (R2). Radiation dose range was 40-SOGy with median 40Gy. 
Radiation target volume included tumor bed and regional lymph 
nodes. Radiation field was extended to include paraaortic lymph 
nodes in 22 patients. Concomitant 5-fluorouracil was administered 
during radiotherapy in 33 patients, and maintenance chemotherapy 
was offered to 22 patients after adjuvant radiotherapy. Interval be- 
tween surgery and chemoradiotherapy was 27-102 days (median 
41). 
Results: Median follow-up period was 42 months. Two year and five 
year overall survival rates were 59% and 34%, respectively. Two year 
Ioco-regional control rate was 55%. The S-year survival and 2-year 
local control were 35.9% and 67.7% in R0 group and 32.4% and 
47.0% in R1 group (p=0.5922 and p=0.6750, respectively). Nodal 
involvement, lengthened treatment interval and limited radiation 
field were found to be significant adverse prognostic factors for sur- 
vival with multivariate analysis (p=0.031,0.010, 0.004, respectively). 
Resection margin involvement, lengthened treatment interval and 
limited radiation field significantly worsened Ioco-regional control 
in multivariate analysis (p=0.034, 0.016, 0.042, respectively). 
Conclusions: After adjuvant CRT for Klatskin tumor, survival and 
Ioco-regional control of patients with microscopic residuum after 
resection was comparable to those of complete resected patients. 
Furthermore, results from this study show earlier adjuvant CRT after 
resection and extended target volume could increase not only Ioco- 
regional control but survival as well. 
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PROGNOSTIC FACTORS FOR DISEASE-FREE AND OVERALL SURVI- 
VAL IN PATIENTS TREATED WITH CHEMORADIATION THERAPY FOR 
LOCALLY ADVANCED PANCREATIC CANCER 
S. Krishnan~,V. Rana 2, N. Janjan ~,J. Abbruzzese 3, R Das ~, M. Delclos m, 
G. Varadhachary 3, D. Evans 4, R. Wolff 3, C. Crane 
1 - THE UNIVERSITY OF TEXAS M D ANDERSON CANCER CENTER, Department of 
Radiation Oncology, Houston, USA, 
2 - THE UNIVERSITY OF TEXAS M D ANDERSON CANCER CENTER, Department of 
Radiation Physics, Houston, USA, 
3 -THE UNIVERSITY OF TEXAS M D ANDERSON CANCER CENTER, Department of GI 
Medical Oncology, Houston, USA, 
4 - THE UNIVERSITY OF TEXAS M D ANDERSON CANCER CENTER, Department of 
Surgical Oncology, Houston, USA, 
5 - THE UNIVERSITY OF TEXAS M D ANDERSON CANCER CENTER, Department of GI 
Medical Oncology, Houston, USA 

Purpose/Objectif: Non-metastatic locally advanced pancreatic can- 

cer portends an extremely poor prognosis. Patients are typically 
treated with chemoradiation. Prognostic factors for disease-free 
survival (DFS) and overall survival (OS) are inadequately defined. 
Materials/Methods: Between December 1993 and July 2005, 247 
patients with locally advanced, non-metastatic, pancreatic adeno- 
carcinoma were treated at our institution with concurrent chemora- 
diation therapy. Patients treated with bevacizumab chemotherapy 
on protocol were excluded from this analysis. Median radiation dose 
was 30 Gy (range 1S - 52.2 Gy). Radiosensitizers included S-FU (54%), 
gemcitabine (33%) and capecitabine (13%). Fourteen patients re- 
ceived adjuvant gemcitabine chemotherapy while the remaining 
received no adjuvant chemotherapy. Actuarial survival was calcu- 
lated from the start of radiation treatment. Potential prognostic fac- 
tors analyzed included age, gender, race, tumor grade, KPS, percent 
weight loss, jaundice at presentation, pretreratment hemoglobin 
level (Hgb), radiation dose, and concurrent chemotherapy regimen. 
Actuarial univariate and multivariate statistical methods were used 
to determine significant prognostic factors for DFS and OS. 
Results: Median follow-up was 4.3 months (range 1-63 months). 
Median DFS and OS were 3 months and 8.S months respectively. 
On univariate analysis, prognostic factors for improved DFS were 
KPS >80 (p=O.O08) and less than 5% weight loss in the preced- 
ing 3 months (p=0.034). On multivariate analysis, KPS (odds ratio, 
OR=1.17, p=0.049) was the only independent prognostic factor for 
DFS. Median DFS was 3.8 months among patients with KPS >80 
and 2.4 months among those with KPS <80. On univariate analysis, 
prognostic factors for improved OS were Hgb 312 (p=O.017), KPS >80 
(p=O.O01) and less than 5% weight loss in the preceding 3 months 
(p=0.033). On multivariate analysis, Hgb (OR=0.68, p=0.028) and 
KPS (OR=1.25, p=O.O06) were independent prognostic factors for 
OS. Median OS was 10.3 months among patients with KPS >80 and 
7.6 months among those with KPS 380. Patients with a pretreatment 
Hgb <12 had a median OS of 7.3 months compared to 9.0 months 
for those with Hgb 312. 
Conclusions: KPS is an independent prognostic factor for DFS and 
OS among patients treated with chemoradiation for locally ad- 
vanced pancreatic cancer. Pretreatment Hgb is an additional inde- 
pendent prognostic factor for OS. These factors could be used in the 
stratification scheme of future chemoradiation trials for pancreatic 
cancer. 
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RADIOCHEMOTHERAPY AFTER SURGERY IN GASTRIC CANCER. RE- 
SULTS OF 92 PATIENTS. 
A. Reig Castillejo ;, R Vi~als~, J. Lozano~, J. Dengra ~, E. Fern~ndez-Ve- 
lilla~,J. Quera ~, X. Sanz ~ , M. Lacruz ~ , R Foro ~ , N. Rodriguez ~ , M. Algara ~ 
I - HOSPITAL DE L'ESPERAN(~A, Institut D "Oncologia Radioter~pica, Barce- 
lona, Spain, 

Purpose/Objectif: Local relapse after curative surgery in gastric ad- 
enocarcinoma is high. The benefit of adjuvant treatment is to im- 
prove Iocoregional control and survival. A randomized multicentric 
assay (SWOG-9008), established a significative benefit of relapse free 
and overall survival, in treating patients in a postoperative setting. 
To describe the results of a serie of 92 patients, diagnosed of gastric 
adenocarcinoma, treated with surgery and radiochemotherapy. 
Materials/Methods: From August-00 to desember-05 92 patients 
(53 men and 39 women), diagnosed of gastric adenocarcinoma, 
received radiochemotherapy after surgery. Histologic diagnoses 
showed in all cases adenocarcinoma. Mean age was 62,1 + 11,1 
years. A total gastrectomy was performed in 40 patients, and a par- 
tial in 52. Only 7 esplenectomies were done. Mean nodes resected 
were 20,9 + 12,3. Staging was as follows: 4 IB, 27 II, 35 IliA, 17 IIIB y 
9 IV. There were 12 complications after surgery. Mosty all patients 
received chemotherapy. ACT scan was made to all patients, so as 
to delineate the planning target volume, and was delivered using 
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high energy photons being the total dose administered 45 Gy with 
a dose per fraction of 1,8 Gy/d. Organs at risk ( liver, spinal cord and 
both kidneys), were delineated too. 
Dose volume histograms were performed to PTV and organs at risk. 
Results: Toxicity was recorded following the RTOG criteria. Acute 
toxicity was mild in most cases. There were 8 patients with neutro- 
penia and in 4 patients was necesary to stop treatment. Cronic toxic- 
ity appeared in 20 patients. We excluded 10 patients for the analysis 
because of positive residual disease. With a mean follow up of 2,2+ 
1,2 years, overall survival and specific survival at 3 years were 67,8 _+ 
13 % and 69,9+ 13% respectively.The local and distance disease free 
survival at 3 years was:86,S+ 9,1% and 71,4+ 11,6% and the disease 
free survival at 3 years was: 87,4_+ 9,7%. 
Conclusions: In our serie of patients, the treatment, was well toler- 
ated in terms of acute and late toxicity. A good nutritional suport 
is basic for patients.Our results show a benefit in survival and local 
control adding chemoradiation after surgery. 
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RADIOCHEMOTHERAPY FOLLOWED BY GEMCITABINE AND CAPE- 
CITABINE IN EXTRAHEPATIC BILE DUCT CANCER (EBDC): A PHASE 
I/II-TRIAL 
S. Miethe 1, A. Liebmann% K. Schoppmeyer% H. Witzigmann% G. Hilde- 
brandt 1 
1 - UNIVERSITY OF LEIPZIG, Radiooncology, Leipzig, Germany, 
2 - UNIVERSITY OF LEIPZIG, Internal Medicine, Leipzig, Germany, 
3 - UNWERSITY OE LEIPZIG, Surgery II, Leipzig, Germany 

Purpose/Objectif: The prognosis for patients with not curative re- 
sectable EBDC is very poor with a median survival of 13 - 21 months. 
Phase II trials demonstrated that advanced EBDC respond to both 
chemotherapy with gemcitabine and capecitabine and to radio- 
therapy. Our objective was to define a feasible and effective postop- 
erative simultaneous therapy in patients with EBDC. 
Materials/Methods: Patients were eligible after surgery for EBDC. 
Surgery included resection of lymph node positive cancer (5 pa- 
tients), incomplete resections (2 patients) and diagnostic laparot- 
omy in unresectable tumors (11 patients). Patients received a frac- 
tionated 3D-conformal radiotherapy of the tumorregion and the 
Iocoregional lymphnodes with a single dose of 1.6 Gy, 6x per week, 
to a dose of 40 Gy. Afterwards the primary site received a local boost 
to a cumulative dose of 49.6 Gy (sinlge dose 1,6 Gy). Silmutaneously 
the radiation was accompanied by gemcitabine 100 mg/m 2 weekly 
x 5. After a two week rest patients were treated with gemcitabine 
(1000 mg/m 2 IV D1+8 q3w) and capecitabine (1500 mg/m 2 PO D1- 
14 q3w) on a 3-week cycle. Treatment continued for 6 cycles in 
nonmeasurable disease or until disease progression or intolerable 
toxicity. Primary endpoint was toxicity; secondary endpoints were 
response rate in measurable disease and overall survival. 
Results:18 Patients (resectable/unresectable disease 7/11) were 
enrolled. Radiotherapy was completed in all patients and a total of 
66 cycles of chemotherapy were applied. The observed toxicity was 
generally relatively mild. Whereas the severe adverse events (grade 
3 and 4) especially cholangitis (4 patients) and cachexia (4 patients) 
were mostly shown by patients with unresectable tumors. Other 
grade 3 and 4 toxicity were fatigue, nausea, duodenal ulcer in 1, 2, 
2 patients, respectively. Median overall survival was 7.9 months in 
patients with unresectable tumors. Median overall survival in pa- 
tients after resection has not been reached after a median follow-up 
of 19.5 months. 
Conclusions:Radiochemotherapy with gemcitabine followed by 
gemcitabine and capecitabine is an active regimen with manage- 
able toxicity after resection of EBDC but has significant toxicity in 
unresectable disease. 
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ROLE OF ADJUVANT CHEMORADIOTHERAPY FOR DUODENAL 
CARCINOMA 
E,K. Chie% K. KiT% S.W. Kim%Y-J. Bang% J,S. KIT1, S.W. Ha ~ 
1 - SEOUL NATIONAL UNIVERSITY, COLLEGE OF MEDICINE, Radiation Oncology, 
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2 - SEOUL NATIONAL UNIVERSITY, COLLEGE OF MEDICINE, Surgery, Seoul, Korea, 
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Purpose/Objectif: Although the prognosis of duodenal cancer is re- 
ported to be better than those of other periampullary malignancies, 
Ioco-regional failure still account for more than half of cause of fail- 
ure and the role of adjuvant treatment including radiotherapy and 
chemotherapy has not been clarified as in other periampullary ma- 
lignancies. Its rarity, however, precludes prospective clinical trials for 
the confirmation of the role of adjuvant treatment. The purpose of 
this study was to evaluate the role and feasibility of adjuvant chem- 
oradiotherapy for duodenal carcinoma after curative resection. 
Materials/Methods: Between January 1991 and December 2002, 
twenty four patients with duodenal cancer underwent curative re- 
section at Seoul National University Hospital. There were fourteen 
males and ten females, and median age was 60 years (range; 33-75). 
Ten patients underwent Whipple's operation, while fourteen had 
pylorus-preserving pancreaticoduodenectomy. Nine patients re- 
ceived postoperative chemoradiotherapy (RT (+) group), and fifteen 
did not (RT (-) group). Postoperative radiotherapy was delivered to 
tumor bed and regional lymph nodes up to 40Gy at 2Gy per fraction 
with a two-week planned rest. Intravenous 5-fluorouracil (500rag/ 
m2/day) was given on day 1 to 3 of each split course. The median 
follow-up period was 32 months (range; 5-170). 
Result: Age, sex, type of operation, T stage, tumor size, number of 
examined lymph node, and degree of histologic differentiation were 
similar in each group. N stage and stage group, however, were sig- 
nificantly advanced in RT (+) group (p = 0.0894 and 0.0361, respec- 
tively). According to the treatment modality, 5-year overall survival 
rates of RT (-) and RT (+) group were 46.7% and 29.6%, respectively 
(p = 0.3799). Five-year Ioco-regional relapse-free survival rates of RT 
(-) and RT (+) group were 64.2% and 80.0%, respectively (p = 0.4188). 
No patient suffered grade 3 or higher toxicity during postoperative 
chemoradiotherapy. Multivariate analysis revealed nodal involve- 
ment to be of marginal significance for over-all survival (p = 0.072) 
and radiotherapy for Ioco-regional relapse-free survival (p= 0.075). 
Furthermore, distant metastases accounted for four out of five docu- 
mented failures for RT (+) group, whereas Ioco-regional failure ac- 
counted for four out of seven documented failures for RT (-) group. 
Conclusions: Postoperative adjuvant chemoradiotherapy is feasible 
and may enhance Ioco-regional control in advanced-staged duode- 
nal cancer after curative resection. 
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SHOULD ALL PATIENTS WITH AMPULLARY CANCER RECEIVE AD- 
JUVANTTHERAPY? 
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chary 4, M. Delclos 2, R Das 2, N. Janjan 2, C. Crane 2, R Pisters 3 
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Purpose/Objectif: The role of adjuvant chemoradiation therapy in 
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the treatment of cancers of the ampulla of Vater remains controver- 
sial. Retrospective series have identified potential adverse prognos- 
tic factors that could direct the choice of adjuvant treatment. This 
study retrospectively compares treatment outcomes in patients 
treated with pancreaticoduodenectomy alone versus those who re- 
ceived additional adjuvant chemoradiation therapy. 
Materials/Methods: Between May 1990 and January 2006, 96 pa- 
tients with ampullary adenocarcinoma were treated with curative 
intent with pancreaticoduodenectomy. Fifty-four of these patients 
also received adjuvant chemoradiation therapy. Twenty-nine pa- 
tients received preoperative chemoradiation therapy and 25 re- 
ceived postoperative chemoradiation therapy. Median preoperative 
radiation dose was 45 Gy (range 30-50.4 Gy) and median postopera- 
tive dose was 50.4 Gy (range 45-55.8 Gy). Concurrent chemotherapy 
included S-flurouracil (52%) and capecitabine (43%) primarily. No 
maintenance chemotherapy was administered. Median follow-up 
was 30 months (range 1-150 months). Actuarial survival was de- 
termined from start of first treatment. Univariate and multivariate 
statistical methodologies were used to determine significant prog- 
nostic factors for local control (LC), distant control (DC) and overall 
survival (as). Patients were stratified into historical low- and high- 
risk groups based on pancreatic invasion, tumor grade, margin sta- 
tus, and nodal involvement. The effect of adjuvant therapy was also 
evaluated based on identified prognostic factors. 
Results: Actuarial S-year LC, DC, and aS were 76%, 68%, and 63% 
respectively. On univariate analysis, age, gender, race, tumor grade, 
use of adjuvant treatment, historical risk grouping, and sequencing 
of adjuvant therapy (preoperative vs. postoperative) were not signif- 
icantly associated with LC, DC or aS. However, on univariate analy- 
sis, T3/T4 tumor stage was prognostic for poorer LC and aS (p=0.023 
and 0.001 respectively) but not DC (p=0.15); node-positive disease 
was prognostic for poorer LC (p=0.021) but not DC and aS (p=0.084 
and 0.25 respectively). On multivariate analysis, T3/T4 tumor stage 
was independently prognostic for decreased aS (p=O.002). Among 
patients with T3/T4 tumor stage (n=34), those who received adjuvant 
therapy had a trend towards improved overall survival (p=0.063). 
Median survival was 17 months without adjuvant therapy and 36 
months with adjuvant therapy in patients with T3/T4 tumors. 
Conclusions: Ampullary cancers have a distinctly better treatment 
outcome than pancreatic head adenocarcinomas. Higher primary 
tumor stage (T3/T4) is an independent adverse risk factor for poorer 
treatment outcomes in patients with ampullary cancer. The addition 
of adjuvant chemoradiation therapy to pancreatico-duodenectomy 
demonstrated a trend towards improved aS in patients with T3/T4 
tumors. Our data suggest a role for selective treatment of higher-risk 
patients with adjuvant chemoradiation therapy. 
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THE ROLE OF POSTOPERATIVE ADJUVANT RADIOTHERAPY IN RE- 
SECTED STAGE II AND III ESOPHAGEAL CANCER 
C. Lee;, Y. Suh ~, S. Yoo ~, K. Keum~, J. Cho~,C. Suh~,G. Kim~,J. Seong ~ 
I - YONSEI CANCER CENTER, Radiation ontology, Seoul, Korea 

Purpose/Objectif: A retrospective study was performed to evalu- 
ate that postoperative adjuvant radiotherapy(PORT) can improve 
survival and decrease the recurrence as compared with surgery 
alone(S) group in resected stage II and III esophageal cancer with 
squamous histology. 
Materials/Methods: From Mar. 1996 to Dec. 2003, among 97 pa- 
tients of resected stage II and III esophageal cancer with squamous 
histology, thirty-eight patients were received PORT. The postopera- 
tive adjuvant radiotherapy was performed 4 weeks after surgery 
and a total dose of 36-60Gy in 1.8 Gy daily fraction, median 45 Gy 
over 5 weeks, was delivered in primary tumor bed, the mediastinal + 
both supraclavicular lymph nodes or celiac lymph nodes according 
to the tumor location and anastomotic site. Postoperative adjuvant 

chemotherapy was administered to 12 patients for S group and 9 
for PORT group. The median follow-up period was 21 months(1-111 
months). Postoperative risk factors and tumor characteristics were 
similar between two groups. 
Results: S-year overall and disease-free survival(DFS) were 21.7%, 
20.1% for S group and 31.1 %, 28.7% for PORT group (p>0.0S)..5 year 
DFS of stage IIA, liB and III were 29.8%, 16.7%, 18.8% for S group and 
33.0%, 50%, 25.7% for PORT group (p>0.0S). S-year Ioco-regional re- 
currence free survival rates was 33.4% for S group and 69% for PORT 
group (p=0.013). There was no radiation-induced gastritis more 
than grade II. 
Conclusions: There is no statistical significant difference in either 
the overall survival or DFS between S group and PORT group for re- 
sected stage II and ill esophageal cancer with squamous histology. 
PORT has reduced Ioco-regional recurrence significantly without 
significant RT-induced complication. 
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TOLERANCE AND EFFICACY OF HIGH-DOSE 3D-CONFORMAL 
RADIATION THERAPY (CRT) IN CIRRHOTIC PATIENTS WITH SMALL 
HEPATOCELLULAR CARCINOMAS (HCC) NOT SUITABLE FOR CURA- 
TIVE THERAPIES 
R Merle ~, C. Beziat 2, V. Wautot 3, A. Ku bas ~, M. KhodrP, D. BottigiolP, C. 
Trepo ;, F. Mornex 3 
1 - HOTEL-DIEu, Hepato-Gastroenterology, Lyon, France, 
2 - HOTEL-DIEu, Radiology, Lyon, France, 
3 - CENTRE HOSPITAUER LYON SUD, Radiotherapy, Lyon, France 

Purpose/Objectif: Some patients presenting with small hepatocel- 
lular carcinoma (HCC) benefit from curative therapies (liver trans- 
plantation, surgical resection or percutaneous destruction) while 
others are only candidates for palliative options. Although conven- 
tional external beam radiation therapy of the liver is regarded as 
little efficient and potentiaily toxic in cirrhotic patients, 3D confor- 
mal radiotherapy (CRT) demonstrated promising results in previous 
studies. 
Materials/Methods: Prospective phase 2 trial was conducted in 26 
patients with small HCC (1 nodule below Scm, or 2 nodules below 
3cm) not suitable for curative therapies, Child Pugh A (15) or 13 (8), 
mean age 70 years, TNM stage i or II, mean tumor size 3.2 cm. Pri- 
mary endpoint was the rate of complete tumor response assessed 
by contrast enhanced spiral tomodensitometry showing complete 
disappearance of the arterial biush on 2 successive examinations at 
3 mo interval. Secondary endpoint was assessment of toxicity (NCI 
and RTOG EORTC Soma Lent toxicities). 66 Gy (2 Gy per fraction, 
beam energy above 10 MV) were delivered with CRT, with or with- 
out respiratory gating. Liver dose volume histograms and normal 
tissue complication probability values were used to evaluate toler- 
ance of 66 Gy. 
Results" 18 over 23 (78%)currently evaluable patients achieved a 
complete tumor response, and S absence of response (stability of 
size but residual hypervascularisation). With a median follow up of 
17 months, 2 patients relapsed on the irradiated tumor bed at 12 
and 30 months respectively. No grade 4 toxicity was observed in 
16 Child Pugh A patients. Grade 3 asymptomatic biochemical tox- 
icity was observed in 2 patients. Grade 4 biochemical toxicity was 
observed in 2 over 9 patients Child Pugh B (thrombocytopenia, hy- 
perbilirubinemia). Biochemical toxicity grade 3 was observed in 4 
patients. One patient developed a grade 3 clinical toxicity (portal 
hypertensive bleeding) requiring blood transfusion. One patient 
developed a jaundice with edema and ascitis at 1 mo, which spon- 
taneously resolved. 
Conclusions" This study has shown for the first time in Europe that 
High Dose 3D Conformal Radiation Therapy can induce a complete 
tumor response of most of small HCC, with a low rate of local relapse 
and a good toierance especially in Chiid-Pugh A cirrhotic patients. 
The future study will compare percutaneous destruction to 3D CRT 
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using an accelerated fractionation, in patients presenting with small 
HCC. 
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GEMCITABINE-BASED CHEMORADIATION FOR INOPERABLE PANCRA- 
ETIC CANCER: A PHASE II STUDY 
G. D'Agostinio ~, F. Deodato ~, E. Ippoli to ~, S. Luzi ~, G.C Matt iucci ~, C 
Montoro J, V. Valentini ~, A. Ant inori  3 , P. Magistrelli 3, N. Cellini ~ 
1 - RADIOTHERAPY, UNI VERSITA CAlqOLICA S.CUORE, CAMPOBASSO, ITALY 

2 - RADIOTHERAPY, UNIVERSIT.~ CA1-FOLICA S.CUORE, ROMA, ITALY 

3 - SURGERY, UNIVERSITA CAlqOLICA S.CUORE, ROMA, ITALY 

Purpose/Objectif : Aim of this study was to evaluate the effect of 
chemoradiation with an alternative schedule of gemcitabine in a 
subset of inoperable patients (pts). 
Materials/Methods: Eligibility criteria included: histologically prov- 
en pancreatic carcinoma, cT3N1 and cT4N0-1, no distant metastasis, 
no major comorbidities, age 18-75 years, ECOG performance status 
(PS) < 2, written informed consent. Treatment consisted of 3D con- 
formal radiotherapy (PTV2: T + regional nodes + 1-1,5 cm: 39.6 Gy; 
PTV1 :T + 1-1 .S cm: 50.4 Gy, 1.8 Gy/fr) plus concurrent chemotherapy 
with weekly gemcitabine, 100 mg/m 2, 24-hours i.v. infusion, week 
1-5. A dose-reduction scheme was applied for concurrent chemo- 
therapy based on observed toxicity: grade 1: 80%, grade 2: 60%, 
grade > 2: no chemotherapy. After chemoradiation, compliant pts 
with an ECOG PS <3 were administered further 5 cycles of gemcit- 
abine (1000 mg/m 2, days 1-8, every 21 days). Toxicity was evaluated 
according to the RTOG/EORTC score systems. Clinical response was 
evaluated by the WHO criteria. Survival analysis was calculated from 
the time of diagnosis with Kaplan-Meier method. 
Results: Forty-three pts (M/F 24/19; median age 62 years, range 
36-76) with T3 (n=7;16.2%) or T4 (n=36; 83.8%) pancreatic cancer 
were enrolled into the study. Seventeen pts (39.5%) presented node 
positivity at the staging work-up. Twenty-nine pts (67.4 %) com- 
pleted radiotherapy without any interruption. Only one patient had 
definitive interruption of radiotherapy. The mean dose of adminis- 
tered gemcitabine was 76% (range 32-100%) of the prescribed dose. 
Grade-3-4 hematological toxicity was observed in 15 pts (34.8%); 10 
pts presented G3 gastrointestinal or hepatic toxicity (23.2%). Thirty 
pts (69.7%) received further gemcitabine-based chemotherapy af- 
ter chemoradiation. Late gastrointestinal toxicity was observed in 3 
pts, represented by duodenal stenosis/perforation. 
Clinical evaluation of the response was performed 6 weeks after the 
end of treatment. A complete clinical remission (CR) was observed 
in 5 pts (11.6%), who achieved radical surgery (pathological CR in 
2 cases); a clinical partial remission (PR) was recordered in 8 pts 
(18.6%), whereas 20 pts (46.6%) obtained a clinical stabilization of 
the disease (NC). Ten pts (23.2) experienced a progression of the dis- 
ease (PD) when on treatment. 
With a median follow-up of 43 months (range 4-71), 3-year local con- 
trol was 58%, median not reached; 3-year progression-free survival 
was 33% (median 11 months). Three-year overall survival was 23%, 
(median 16 months). 
Conclusions : Concurrent chemoradiation with weekly gemcitabine 
seems well tolerated, and showed favourable results in terms of local 
control and survival.The overall clinical benefit (CR+PR+NC=76.8%), 
associated with a clinical remission of symptoms, documented by 
a reduction or withdrawal of analgesic drugs observed in 21 pts 
(48.8%), proved that this combined treatment can be considered as 
a valid therapeutic option for these pts, whose prognosis remains 
severe. 
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BLADDER EXTENSION VARIABILITY DURING PELVIC EXTERNAL 
BEAM RADIOTHERAPY WITH A FULL OR EMPTY BLADDER 
M. Pinkawa 1, J. Siluschek 1, B. Asadpour ~, B. GageY, M.D. Piroth ~, R. 
Holy ~, MJ. Eble 1 
I - RWTH AACHEN UNIVERSITY, Radiotherapy, Aachen, Germany 

Purpose/Objectif: The bladder is an organ with varying fillings dur- 
ing a fractionated pelvic radiotherapy, leading to a changing dose- 
volume load to the bladder and neighbouring structures (like small 
bowel, sigma, rectum, prostate) compared to the primary treatment 
plan. The aim of the study was to define the extent of bladder wall 
movements during a series with a full bladder (FB) and a second se- 
ries with an empty bladder (EB). 
Materials/Methods: A total number of 340 serial treatment plan- 
ning CT scans (supine patient position, slice thickness of 5mm) were 
performed in S0 prostate cancer patients (30 primary and 20 post- 
operative). Each patient underwent a CT scan with FB and EB before 
the start of treatment and 2-3 times during radiotherapy. The data 
was transferred to a commercially available stereotactic planning 
system (Brainlab ®, Heimstetten, Germany). The scans were matched 
by alignment of the pelvic bones. Displacements of the bladder 
wall were compared at the anterior, posterior, superior, inferior and 
lateral borders and a correlation with changing bladder fillings was 
calculated. 
Results: The mean bladder volumes of FB and EB for the pretreat- 
ment (225cc and 82cc) and consecutive CT scans (217cc and 79cc) 
did not change considerably, but the variability of the FB volume was 
larger compared to the EB volume (standard deviation for the differ- 
ence of 124cc and SGcc; p<0.01). Significant difference of bladder 
wall displacement variabilities were found only at the anterior and 
superior borders (table). After a complete emptying of a full bladder 
(mean voiding volume 146cc), a mean bladder wall displacement of 
23mm, 12mm, 9mm and 8mm resulted superiorly, anteriorly, poste- 
riorly and laterally. 

full bladde empty p-value 
bladder 

sup.displ./ M_+SD* 0.1_+19.3 0.9_+16.3 0.005 
mm 

range** -26.5-23.1 -15.4-13.5 

inf.displ./ M_+SD* -1.0_+4.7 -0.8_+4.9 1.000 
mm 

range** -6.8-4.1 -7.5-5.2 

left displ./ M_+SD* -0.3_+4.5 1.0_+4.5 0.731 
mm 

range** -6.0_+5.9 4.8_+7.0 

ant.displ./ 
am 

Conclusions: Treating the pelvis with EB compared to FB, organ wall 
displacement can be significantly reduced at the superior and an- 
terior border (influence on small bowel and sigma position). No dif- 
ference results at the remaining borders, regarding for instance the 
rectum or prostate position. 
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CLINICAL RESULTS OF A CONCOMITANT BOOST RADIOTHERAPY 
TECHNIQUE FOR MUSCLE INVASIVE BLADDER CANCER 
A. Piet ~, M. Hulshofl, S. Seyed Nabavil,T. de Reyke 2, F. Pos 3 
1 - ACADEMICAL MEDICAL CENTR~ Radiotherapy, Amsterdam, The Nether- 
lands, 
2 - ACADEMICAL MEDICAL CENTRE, Urology, Amsterdam, The Netherlands, 
3 - THE NETHERLANDS CANCER INSTITUTE, Radiotherapy, Amsterdam, The 
Netherlands 

PurposelObjectif: To update the effect of a concomitant boost ra- 
diotherapy technique on local control and bladder function in pa- 
tients with muscle invasive bladder cancer. 
Materials/Methods: From 1994 to 2005 a total of 92 patients, not 
suitable for radical surgery, with T2-4 NO-1 MO transitional cell car- 
cinoma of the bladder were retrospectively evaluated. Median age 
was 79 year.This study was an update of the previous published se- 
ries of Pos et al. (Radiother Onco12003) with nearly a doubling of the 
patient number. All patients were treated with a dose of 40 Gy/2 Gy 
to the small pelvis with a concomitant boost of 0.75 Gy to the tumor 
plus a margin of 1,5-2 cm. Total tumor dose was 55 Gy in 4 weeks. 
Results: Three months after treatment there was a complete remis- 
sion at cystoscopy in 78% of patients. The actuarial 3 years local con- 
trol rate was 56% and the 3 years overall survival 35%. The median 
survival after a local recurrence was very low (7 months). The mean 
functional bladder capacity was slightly improved after radiothera- 
py, with a post-treatment bladder capacity of more then 200 cc in 
81% (n= 63). The late toxicity rate (> grade 3) was only 8,6%. Tumor 
size, grade, T-stage, haemoglobin and hydronefrosis were not statis- 
tically significant for local control at univariate analysis. 
Conclusions: The actuarial local control rate after external beam ra- 
diotherapy with a concomitant boost for muscle invasive bladder 
cancer was 56% at 3 years. Functional bladder outcome was good. 
Radiotherapy with a concomitant boost technique is a good alter- 
native for radical cystectomy in patients not willing or unable to 
undergo surgery. 
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IMPACT OF CONCURRENT CHEMOTHERAPY ON OUTCOME OF 
PATIENTS WITH INVASIVE BLADDER CANCER TREATED WITH AN 
ORGAN PRESERVING MULTIMODAL APPROACH:THE ERLANGEN 
EXPERIENCE. 
C. Weiss ~ , C. Wolze ~ , K.M. Schrott 2, C. RoedeP, R. Sauer ~ 
I - FRIEDRICN - ALEXANDER UNIVERSITY, Radiation Oncology, Erlangen, Ger- 
many, 
2 - FRIEDRICH - ALEXANDER UNIVERSITY, Urology, Erlangen, Germany 

Purpose/Objectif: To evaluate the impact of concurrent chemo- 
therapy on the long-term outcome of patients with invasive bladder 
cancer treated with a combined modality approach and selective 
bladder preservation. Moreover late toxicity and quality of life due 
to bladder function were assessed with a short questionnaire. 
Materials/Methods: Between 1982 and 2005, 525 patients with 
bladder cancer (high-riskT1, n =142;T2 toT4, n = 383) were treated 
with radiotherapy alone (RT; n = 156) or radiochemotherapy (RCT, 
n -- 368) after transurethral resection of the tumour (TURBT). Since 
October 1985, chemotherapy was applied in the first and fifth week 
of RT and consisted of cisplatin (25mg/m2/d) in 153 patients or car- 
boplatin (65mg/m2/d)) in 106 patients with decreased creatinine 
clearance (<60 ml/min) or congestive heart disease. Since 1993 a to- 
tal of 110 patients received a combination of cisplatin (20mg/m2/d) 
and 5-flourouracil (600 mg/m2/d) with the same time schedule. Six 
weeks after RT/RCT, response was evaluated by restaging-TURBT. In 
case of complete response (CR), patients were observed at regular 
intervals. In case of persistent or recurrent invasive tumor, salvage- 

cystectomy was recommended. Median follow-up was 42 months 
(range: 2 to 260 months). 
Results: CR was achieved in 71% of all patients (RT = 57%; RCT = 
76%). Freedom from muscle invasive recurrence after CR for all pa- 
tients was 70% at 10 years (RT = 69%; RCT = 71%). Ten-year disease- 
specific survival after CR was 60% for all patients (RT = 52%; RCT = 
63%) while overall survival after CR was 39% (RT = 25%; RCT = 45%). 
About 90% of survivors preserved their bladder. Early tumor stage 
and a complete TURBT were the most important factors predicting 
CR and survival. Salvage cystectomy for local failure was associated 
with a 45% disease-specific survival rate at 10 years. Cystectomy be- 
cause of a contracted bladder was restricted to 2% of patients, all of 
them have had multiple transurethral resections. For bladder func- 
tion 152 patients completed the questionnaire. 72% stated an excel- 
lent or good result for bladder sparing treatment. Only 2% declared 
a dissatisfying or very dissatisfying outcome. 
Conclusions: The addition of cisplatin based chemotherapy to RT 
was more effective than RT alone in terms of CR and survival. TURBT 
with RCT is a reasonable option for patients with invasive bladder 
cancer and an alternative to radical cystectomy. Ideal candidates are 
those with early-stage and unifocal tumors, in whom a complete 
TUR-BT is accomplished. 
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LOW DOSE PARA-AORTIC AND PELVIC IRRADIATION FOR STAGE I 
TESTICULAR SEMINOMA. 
P. Besa de Carced 
I - PONTIFICIA UNIBERSIDAD CATOLICA DE CHILE~ Radiation Oncology, Santiago, 
Chile 

Purpose/Objectif: Over the past decade irradiation only to the 
paraaortic region has been proposed, by some groups, for the treat- 
ment of stage I seminoma. The best treatment dose is still unde- 
fined. The purpose of the present study is to determine the treat- 
ment results and morbidity with low dose paraaortic and hemipelvis 
irradiation for stage I seminoma 
Materials/Methods: 155 patients with stage I seminoma were seen 
at our institution between January 1997 and December 2005. Pa- 
tients were treated to the paraaortic region with AP/PA fields high- 
energy 18-20 MV photons and to the hemipelvis with an AP field 
only, with 6MV photons, dose specified between 6 - 8 cm, depend- 
ing on depth of the lymph node chains. The total dose was 2505 cGy 
in 15 fractions. 3D simulation or pyelogram was used in all patients 
for kidney localization. The median age for patients was 35 years (17- 
70) and the median follow up was 2 years. Three patients presented 
with bilateral seminoma and were treated to the whole pelvis. Mor- 
bidity was scored according to the Common Toxicity Criteria for Ad- 
verse Events CTCAE v.3.0 scale. 
Results: All patients are alive without disease. There are no failures 
in the irradiated area, para-aortic or pelvis. Only one patient devel- 
oped distant failure in the right lateral supraclavicular region with 
bone invasion. The patient was rescued with chemotherapy and lo- 
cal radiotherapy. Acute toxicity was nausea G1 and G2. No long term 
toxicity or second malignancy has been reported 
Conclusions: 25 Gy in 15 fractions resulted in 100% Iocoregional 
control, with moderate acute toxicity, nausea, and no long-term 
toxicity. Hemipelvis irradiation avoids the risk of pelvic failure and 
does not seem to increase toxicity. Further follow up is necessary to 
confirm the present results. 
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OPTIMISING RADIOTHERAPY FOR SEMINOMA USING FIELDS 
BASED ON SURGICAL TEMPLATES FOR RETROPERITONEAL LYMPH 
NODE DISSECTION 
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K. Foo 1, J. Coffey ~, S. Mangad, N. van As ~ , V. Khoo 1, A. Sohaib 2, R. Hud- 
dart ~, A. Horwich 1, D. Dearnaley ~ 
I -THE ROYAL MARSDEN N H S FOUNDATION TRUST & INSTITUTE OF CANCER RESEARCH, 
Academic Unit of Radiotherapy and Ontology, Sutton, Surrey, UK, 
2- THE ROYAL MARSDEN NHS FOUNDATION TRUST, Department of Radiology, 
Sutton, Surrey, UK 

Purpose/Objectif: Radiotherapy to the para-aortic and ipsilateral 
pelvic lymph nodes is an established and effective therapeutic op- 
tion in the adjuvant management of stage 1 seminoma.The associ- 
ated toxicity of this treatment is both dose and volume dependent. 
Radiotherapy is currently delivered using standard para-aortic strip 
relative to bony landmarks (T10/11 -LS/S 1 ) and trials have shown the 
effectiveness of a short strip (T11/12-L4/5). These are larger than 
the surgical templates for retroperitoneal lymph node dissection 
(RPLND) used in nonseminomatous germ cell tumours.AIM: Assess 
the dosimetric consequences of planning radiotherapy according to 
surgical templates used for RPLND compared to standard and short 
para-aortic fields. 
Materials/Methods: The RPLND template is bounded by the aorta 
medially, ureter laterally, renal artery superiorly and common iliac 
artery inferiorly. Allowing for adequate margins and uncertainty in 
the location of the ureter on planning CT, we tested an equivalent 
radiotherapy template: lcm superior to renal artery (sup); 0.Ecru 
contralateral to aorta/common iliac artery (Ted); 0.5cm lateral to 
renal hilum (lat), lcm inferior to common iliac bifurcation (inf). Ra- 
diotherapy plans for five patients treated with standard para-aortic 
strip adjuvant therapy (20Gy/10F) were compared to: short strip, 
right-sided template and left-sided template. Parameters examined 
were: integral dose to all tissue, liver and stomach (mean dose), both 
kidneys (V1S). Matched pairs t-tests were used to compare param- 
eters. 
Result: Using templates reduced integral dose by 5Gy-cm 3 (left tem- 
plate) and 4.3 Gy-cm 3 (right) compared to a standard strip. This was 
significant for both templates compared to standard and shortened 
strips (p<0.005). Significant reductions (p<0.05) were seen in liver 
and stomach dose using a short strip compared to a standard strip. 
Templates significantly reduced stomach dose compared to both 
standard and short strips, and reduced liver dose compared to the 
standard strip. There was no significant difference in the Vl 5 to both 
kidneys. 
Conclusions: Using the surgical templates for RPLND to define ra- 
diotherapy fields can significantly reduce dose to normal tissue. 
Although reductions are modest to individual organs, reduction in 
integral dose may be important in the context of reducing the risk 
of secondary malignancy. This study provides the rationale for the 
development of future trials. 
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PALLIATIVE RADIOTHERAPY FOR BLADDER CANCER: THE LEEDS 
TEACHING HOSPITALS EXPERIENCE 
D. Saunders~,A. Kiltie ~ 
I - COOKRIDGE HOSPITAL, Department of Clinical Ontology, Leeds, UK 

Purpose/Objectif: Three-dimensional virtual simulation for radio- 
therapy planning has the potential to enhance accuracy of target 
Iocalisation. This is especially important when the clinical target vol- 
ume includes organs which are mobile or of a varying shape such as 
the bladder. As our radiotherapy centre has moved from standard 
(two dimensional) simulation to three dimensional virtual simula- 
tion planning for palliative radiotherapy we report a retrospective 
audit of a single institution's experience of delivering palliative ra- 
diotherapy for carcinoma of the bladder, 
Materials/Methods: A retrospective audit was carried out of 43 
patients who received palliative radiotherapy for carcinoma of the 
bladder during a three-year period. Nine patients were node posi- 

tire, nine patients had T4 disease, 12 patients had a performance 
status of 3. All patients were treated using anterior-posterior par- 
allel-opposed fields with a mid-plane dose of 20 Gy in 5 fractions 
delivered to the majority (n=36) and an 8 Gy single fraction deliv- 
ered to the remainder (n=7). Sixteen patients had their radiotherapy 
planned using a standard two-dimensional simulator based on 
bony landmarks, with fields extending from just below the sacro- 
iliac joints to the obturator fossa and laterally to the pelvic side walls, 
Twenty-seven patients were planned using three-dimensional vir- 
tual simulation (GE Advantage SiT v.4.0) with fields encompassing 
the bladder with a margin of 1.5-2 cm. All patients were followed-up 
in the outpatients department or until we received notification of 
their death. 
Results: The median age was 85 years (range 70-92). Median overall 
survival was 6 months for male patients and 13 months for male pa- 
tients. The 12 month overall survival rate was 31% (53% in females; 
12% in males). Seven patients were re-irradiated with a dose of 17.5- 
20Gy in five fractions, and this was generally well tolerated. Use of 
virtual simulation did not alter survival but did demonstrate a trend 
towards decreased treatment volumes for female patients and in- 
creased treatment volumes for male patients. 
Conclusions: Three dimensional virtual simulation is an effective 
radiotherapy planning technique for palliative radiotherapy for car- 
cinoma of the bladder. A small cohort of patients have long-term 
palliation from this treatment. 
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THE IMPACT OF DRINKING INSTRUCTIONS AND BLADDER OUT- 
FLOW MEASUREMENTS ON BLADDER VOLUMES DURING RADIO- 
THERAPY FOR BLADDER CANCER 
H. Lord 1, S. Erridge ~, D. McLaren 1, A. MacLeod 2, R Niblock ~ , L. Muren ~, 
1. RedpatM 
I - EDINBURGH CANCER CENTRE, Department of Radiation Ontology, Edin- 
burgh, Scotland, 
2 - EDINBURGH CANCER CENTRE, Department of Oncology Physics, Edin- 
burgh, Scotland, 
3 - HAUKELAND UNIVERSITY HOSPITAL, Medical Physics Section, Bergen, Nor- 
way 

Purpose/Objectif: Background and Purpose: Organ motion is a ma- 
jor challenge in conformal radiotherapy of bladder cancer. In this 
study we have investigated the impact of drinking instructions (i.e. 
fluid intake restrictions) and pre-treatment bladder outflow meas- 
urements on bladder volume variation during a course of radiother- 
apy for bladder cancer. 
Materials/Methods: Twice weekly CT scans were acquired from 7 
patients during radical, conformal bladder irradiation (52.5 Gy/20 
fractions/4 weeks). Pre-treatment uro-dynamic testing was per- 
formed on 6 patients, 4 male and 2 female. All patients were asked 
(on alternating weeks) to either drink normally or to not drink the 
last 3 hours prior to the treatment session. The bladder volume (i.e. 
the volume inside the outer bladder wall from dome to apex) was 
outlined in all repeat scans by the same observer. The bladder vol- 
umes were calculated, and comparisons were performed both be- 
tween the weeks with vs those without drinking instructions and 
between patients with low vs. high bladder outflow scores. 
Results: A total of 63 CT scans were available for analysis (7 plan- 
ning scans, 56 during treatment). For the weeks that patients drank 
normally the median bladder volume was 105cm 3 and the median 
variation in bladder volume was 48cm 3. For the weeks when patients 
had limited fluid intake the median bladder volume was 92cm ~ and 
the median variation was 23cm 3. Urodynamics in the 2 women were 
not helpful as the volumes voided were unsatisfactory. Urodynam- 
ics were performed in 4 men. Three had good function and 1 had 
poor function. When these patients were compared, those with 
good function had a median variation in bladder volume of 49cm 3 
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when drinking normally and a median variation of 35cm3when fluid 
restricted. The patient with poor urodynamics however had a me- 
dian variation of 93cm3when drinking normally and a median varia- 
tion of 41 cm 3 when fluid restricted. 

Normal fluid intake Restricted fluid intake 

Median bladder Median bladder 
volume and variation volume and variation 
cm 3 cm 3 

All patients n= 7 105 +/- 48 92 +/- 23 

Good urodynamics 158 +/~ 49 99 +/- 35 
n=3 

Poor urodynamics 305 +/- 93 334 +/- 41 
n=l 

Conclusions: This study shows that in patients undergoing con- 
formal radiotherapy for bladder cancer fluid restriction does lower 
the overall volume and variation of volume of the bladder, and this 
reduction in variation is particularly marked in a patient with poor 
urinary function. This generates the hypothesis that fluid restriction 
and the use of alpha receptor antagonists to relieve outflow ob- 
struction in men may allow smaller treatment volumes and hence 
reduce irradiation to normal pelvic tissue in this setting. 
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SALVAGE SECOND CONSERVATIVE TREATMENT FOR LOCALLY RE- 
CURRENT EARLY BREAST CANCER: FOURTEEN-YEAR RESULTS OF A 
NON-RANDOMIZED COMPARISON WITH MASTECTOMY 
J.A. Lejarcegui ~, G. Zanon ~, R Palombo ~, J.M. Del Campo ~, D. Rubio ~, I. 
Henriquez ~, H. Palombo ~ 

1 - FUNDAClO IMOR, Medical Institute for Onco-Radiotherapia, Radiation 
Oncology, Barcelona, Spain 

Purpose/Objectif" To report the long term results obtained in a pro- 
spective group of patients treated for local recurrence after conserv- 
ative treatment of breast cancer treated by a second conservative 
surgery and brachytherapy or by total mastectomy. 
Materials/Methods: Between 12/1990 and 04/2003, 81 patients 
with small size, low-risk local recurrence after conservative treat- 
ment for breast cancer were offered total mastectomy as salvage 
treatment. 44 of them refused mastectomy and were treated by a 
second lumpectomy followed by HDR brachytherapy implant to the 
tumor bed plus a 3 cm safety margin. Brachytherapy was given be- 
tween 1 and 3 weeks after excision. Implants were done at the time 
of surgery in 38 cases and in the remaining 6 patients at the time of 
beginning treatment. The average number of implanted tubes was 8 
(range 4-16) and the average volume of the reference isodose curve 
was 56 cc. HDR brachytherapy doses were 30 Gy in 12 fractions in S 
days. Patients treated by mastectomy had no further radiotherapy 
treatment. 
Patients with positive oestrogen receptors were treated with 
tamoxifen for 2-5 years, premenopausal patients with negative re- 
ceptors had chemotherapy and postmenopausal patients with neg- 
ative receptors had no systemic treatment. No patient was lost for 
follow-up. Special attention to local, regional or distant recurrence, 
survival, fibrosis, late effects and cosmesis was done during the fol- 
low-up period. 
Results 
All patients completed treatment. During the 14-year, 1-year mini- 
mum follow-up, in the 2nd conservative group there were 8 patients 
who had regional (2 cases) or distant metastases (6 cases) as their 
first site of failure. Three of them experienced a differed local recur- 
rence and 1 of them died from the disease. In the total mastectomy 
group, there were 2 local recurrences, 1 regional recurrence and 5 

distant metastases as first site of failure. One patient died from the 
disease. Actuarial results at 14-year for 2nd conservative and total 
mastectomy were respectively: local control 84.2% and 71.7%; dis- 
ease free survival 65.4% and 63.8%; and survival 90.7% and 88.2%. 
Cosmetic results were satisfactory in 89.4 % treated conservatively. 
No patient experienced arm edema or grade 3-4 early or late com- 
plications. Between the 14 patients that were followed-up for at 
least lO-years, 13 of them were with their breast still in place. 
Conclusions: Second conservative treatment by HDR brachythera- 
py was a safe and effective method of treatment for small-size, low- 
risk, local recurrence after local excision in conservatively treated 
patients. The dose of 30 Gy given in 12 fractions along 5 days at 
2.5 Gy/fraction, 2-3 times every day was safe in patients previously 
treated. The good results achieved justifies the initiation of ran- 
domized trials exploring its use as standard treatment in selected 
patients with low-risk recurrent breast tumors. 


