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was performed at the time of the LTFU and compared to MRI data from
placebo patients from a separate study.

Results: At entry into PRISMS, patients had a mean MS disease dura-
tion of 7 years since onset of disease. If one considers data from all 560 pa-
tients from the original PRISMS cohort, 56 % of patients progressed by 1
step on the EDSS scale (median time to 1-step progression of 5.4 years),
20 % reached EDSS 6.0 or higher, and 20 % were considered SPMS at LTFU.
Drug therapy was well tolerated. Natural history series of patients seen at
a comparable time-point post-onset show higher rates of progression and
conversion to SPMS, with most series showing rates of conversion to SPMS,
at 13 years post diagnosis, of approximately 35–50 %. BOD on T2 weighted
MRI scans in the PRISMS LTFU cohort, was much less than predicted
based on no/placebo-treated patients with a similar duration of disease.

Conclusions: Taken in the context of previously reported long-term
safety data on Rebif®, these data support the sustained long-term
favourable benefit-to-risk profile of this treatment (in doses up to 44 mcg
tiw for up to 8 years). Case-matched comparisons between the PRISMS co-
hort and long-term natural history cohorts will be of interest.
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A comparison of the efficacy and tolerability of interferon-beta (IFNb)
products used as initial or follow-up therapy for the treatment of relaps-
ing multiple sclerosis: results from the QUASIMS Study
V. Limmroth, R. Malessa, G. Kalski, C. Wernsdörfer
University Hospital Essen, Sophien-und Hufeland-Klinikum, Biogen Idec
GmbH (Essen, Weimar, Ismaning, D)

Objective: To compare efficacy and tolerability of IFNbs used as initial or
follow-up therapy for RRMS.

Background: IFNb products are the most frequently prescribed dis-
ease-modifying therapy for patients with RRMS. Several studies suggest
these therapies have comparable efficacy. QUASIMS (Quality Assessment
in Multiple Sclerosis Therapy) contains the largest cohort of MS patients
assembled to compare available IFNb products in a wide range of clinical
practice settings.

Methods: QUASIMS is a retrospective, open-label study and included
20 % of all IFNb recipients in Germany, Austria, and Switzerland. Patients
received IFNb-1a 30 mcg IM 1x/w, IFNb-1a 22 or 44 mcg SC 3x/w, or IFNb-
1b 250 mcg SC 3.5x/w. Patients had clinically definite RRMS, uninterrupted
treatment for ≥ 2 years, and medical records documenting visits at base-
line, 1, and 2 years. Preplanned outcomes: EDSS change, annualized relapse
rate (RR), percentage of relapse-free patients, and reasons for therapy
change. Efficacy analyses were adjusted for differences at baseline.

Results: Of 4754 enrolled patients, 3991 used IFNb as initial therapy
(IFNb-1a IM 1469, IFNb-1b 1484, IFNb-1a 22 SC 784, and IFNb-1a 44 SC
254) and 662 patients used IFNb as follow-up therapy (IFNb-1a IM 224,
IFNb-1b 182, IFNb-1a 22 SC 126, and IFNb-1a 44 SC 130). Initial Therapy:
There were no differences among IFNbs at 1 or 2 years in mean RR or
change in EDSS. The percentages of relapse-free and EDSS progression-
free patients were also similar. Differences that were observed (p < 0.008)
favored IFNb-1a IM. Follow-up (FU) Therapy: RR was higher and percent-
age of relapse-free patients lower for all products when used as FU. There
were no differences in efficacy at 2 years between products except more
IFNb-1a IM than IFNb-1a 44 SC patients were relapse free over 2 years
(p < 0.008). Reasons for switching therapy differed across products, injec-
tion-site reactions were more frequent for SC IFNb-1a and 1b than IFNb-
1a IM (p < 0.008).

Conclusions: Results of QUASIMS extend those of controlled clinical
trials in MS to a wide range of clinical practice settings and complement
the results of other open-label comparisons. Although some differences
were observed among IFNbs used as initial therapy, efficacy among prod-
ucts was generally similar. Patients who received IFNb as FU therapy ex-
perienced less benefit than patients who received IFNb as initial therapy,
suggesting there is no benefit for patients who switch from one IFNb to an-
other.

POSTER SESSIONS

Poster session 1

Neurobiology

P193
Mapping white matter tract changes in healthy ageing
P. G. Sämann, S. Heim, B. Pütz, D. P. Auer
Max-Planck-Institute of Psychiatry (Munich, D)

Background: With diffusion tensor imaging (DTI) an instrument is at hand
to study features of physiological diffusion and subtle pathological condi-
tions of white matter (WM) as changes of fiber coherence, density and
myelination. Previous region of interest (ROI) studies pointed out age-re-
lated decline of anisotropy indices, especially in frontal WM, which was
linked to the notion of a ‘cognitive disconnection syndrome’ [1].

Goal: We used a voxel-based approach to systematically investigate the
regional preponderance of age-related decreases of fractional anisotropy
(FA) and to control for varying raw data quality and global FA effects.

Methods: 42 healthy volunters without history of current or previous
neurological or psychiatric illness (men/women: 22/22; 22–84 yrs, median
47.5 yrs) were investigated with DTI (spin echo EPI, TR/TE = 4200
ms/12 ms, 24 axial slices, matrix 128 � 128, 1.8752 � 3 mm3, 1 mm gap;
b = 880 mm2/s [6 directions, 3 repeats] and b = 0 mm2/s images).Affine and
non-linear normalization of an average of two b0-images onto a standard
T2-template (SPM’99) was performed. FA-maps were normalized accord-
ingly and smoothed (Gaussian 8 mm). Regression models (FA-threshold
0.25; gender, mean FA of WM, signal to noise ratio (SNR) of WM included
stepwise as covariates of no interest) were tested for negative age-FA-cor-
relations (false discovery rate, p < 0.05, cluster size > 25).

Results: Large portions of WM in all lobes exhibited significant nega-
tive correlations with age. Gender had a minor covarying effect, whereas
the inclusion of global mean FA value of each subject weakened global ef-
fects and revealed a regional pattern: Interrelations were stronger in the
anterior WM portions with additional left-hemispherical prevalence.
Among inter-hemispherical tracts the genu of the corpus callosum showed
stronger age-association than mid and posterior parts. Focal accentuation
was similar after correction for SNR of WM voxels as a measure of data
quality.

Discussion: Age-related decline of FA in large portions of WM were
demonstrable which is consistent with previous ROI and histogram analy-
ses [2–5]. Changes in anterior WM tracts which are presumed to underly
age-related cognitive decline deserve further investigation, especially cor-
relation with cortical processes.
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Migration and differentiation of neural stem cells into NMD mice, an an-
imal model of spinal muscular atrophy
S. Corti, F. Locatelli, D. Papadimitriou, C. Donadoni, M. Guglieri, S. Salani,
S. Strazzer, R. Del Bo, G. P. Comi
Università degli Studi di Milano (Milan, I)

Neural stem cells may represent a therapeutic tool for neurodegenerative
diseases since they can differentiate into neurons when grafted in CNS.
However these cells remain undifferentiated or become mainly glial cells
when transplanted into non-neurogenic regions of the CNS such as Spinal
Cord.

Here we describe that in vitro expanded neurospheres are able to gen-
erate fully differentiated neurons with high efficiency into nmd
(Ighmbp2 nmd-2J) mice, an animal model of Spinal Muscular Atrophy.

The nmd mutant mice express an autosomal recessive neurological dis-
ease with motor neuron degeneration. Behaviourally, these mice have a
progressive paralysis and die by 3.5–4 weeks of age.

As a source of graft material, we used a neural stem cell-enriched pop-
ulation, expanded in vitro by neurosphere formation, that derived from
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mice expressing the Green Fluorescent Protein (GFP) in all tissues and
from Thy-1-YFP mice expressing a spectral GFP variant only in neurons.

Neurospheres were directly injected into lateral ventricle and into
spinal cord (L1) of newborn nmd and wild-type mice. Transplanted cells
migrate extensively in the brain hemispheres and over the rostrocaudal
length of the spinal cord. Immunocytochemical analysis using the neuron-
specific markers NeuN, TuJ1, NF, MAP2 revealed that most GFP positive
cells acquired a neuronal phenotype one month after transplantation. Neu-
ritis and spines on their processes indicated a functional maturation of
these grafted cells.

We conclude that neural stem cells have an high neurogenic potential
when transplanted into developing brain and in the presence of a neu-
rodegenerative process such as in the nmd mice.

Further understanding of neural stem cell behaviour will have major
advantages for stem cell therapy development.

P195
Human mesenchimal stem cells generate neurons after transplantation in
developing mammalian brain
M. Belicchi, L. Cova, P. Bossolasco, F. Pisati, C. Marchesi, Y. Torrente, M.
Meregalli, M. Gavina, D. Soligo, G. Lambertenghi Deliliers, V. Silani, E. Polli,
N. Bresolin
IRCCS Policlinico Hospital of Milan, IRCCS Auxologico, Fondazione
Matarelli, Stem Cell Laboratory (Milan, I)

The ability to isolate, proliferate, and genetically manipulate mesenchimal
stem cells (MSc) is one of the major achievements in experimental biology.
The multipotency of these cells has kindled numerous efforts to generate
neural precursors in vitro. The controlled differentiation of MSc into
neural cells provides experimental access to autologous transplantation in
brain tissues and may eventually lead to alternative donor sources for CNS
tissue reconstruction. In vivo reconstitution would be a more stringent test
of the potential of MSc to acquire central nervous system fates. The limited
self-renewal in the adult mammalian brain precludes the kind of ablation
and reconstitution experiments used to study in vivo differentiation of
hematopoietic progenitors. We have, therefore, used a different approach
and introduced human MSc into the developing brain of mice. Previous
studies have revealed that neurogenesis in the central nervous system
(CNS) persists throughout life in many vertebrates, including humans. We
used an in situ ibridization method (FISH) labelling human centromer to
identify the human genome in host mice and specific RT-PCR and double-
immunostaining for human products to determine the cell phenotype.
Herein, we show that human MSc grafted into the 2 days old C57/BL mice
cortex migrate into the host brain within the non-neurogenic region, the
corpus callosum up to ~1–1.5 mm from the graft core, and showed differ-
entiation into both neuronal and glial phenotypes. Most of injected MS
cells expressing neuronal markers such neurofilament 160Kd and pheno-
types remained close to the implantation site. Our results suggest that neu-
roepithelial precursors derived from human MS cells respond in vivo to
guidance cues and signals that can direct their differentiation along mul-
tiple phenotypic pathways suggests that they can provide a powerful and
virtually unlimited source of cells for experimental and clinical transplan-
tation
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Altered expression of BDNF and obesity in mice deficient of the serotonin
transporter
N. Üceyler, R. Mössner, K. Lesch, C. Sommer
Julius-Maximilians Universität (Wurzburg, D)

Background: The association between brain serotonin (5-hydroxytrypta-
mine; 5HT) levels and feeding behavior has been extensively studied. Low
levels of 5HT lead to an upregulation of food intake in mice while central
injection of 5HT can reduce food consumption. Brain derived neu-
rotrophic factor (BDNF) is not only important in neurogenesis and neu-
ronal plasticity, but is also involved in the regulation of feeding and energy
balance. Furthermore, the increase of BDNF in certain brain areas during
dietary restriction may explain the neuroprotective effects of fasting.

Aims: We observed that 5HT-transporter knockout mice (5HTT ko) be-
come obese with ageing and investigated a possible correlation between
the observed obesity in these mice and cerebral BDNF mRNA levels.

Materials and Methods: Twenty-two mice (11 wildtype (WT), 11 5HTT
ko) were examined. Six mice of each group were put on a fasting regime
overnight, while the rest of each group had access to food and water ad li-
bitum. The BDNF mRNA levels in distinct brain areas including cortex,
pons, thalamus and hypothalamus were investigated using quantitative
Real-Time PCR.

Results: There was a significant increase in BDNF mRNA levels in the
cortex of fasting WT (� 8) and 5HTT ko mice (� 12) compared to their lit-
termates fed ad libitum (p < 0.001). The absolute levels of BDNF mRNA
were higher in fasted WT than in fasted 5HTT ko mice (p < 0.05). In the
thalamus there was only a slight increase in BDNF mRNA levels in fasted
WT mice (n. s.), and 5HTT ko mice had no BDNF increase after fasting. The
pons showed an inverse regulation: WT mice fed ad libitum had signifi-
cantly higher amounts of BDNF mRNA than fasted ones (� 5; p = 0.036),
while 5HTT ko mice showed a tendential increase in fasted individuals (�

2.3, n. s.). Overall, WT mice had higher pontine BDNF mRNA levels than
5HTT ko mice. Surprisingly, in the hypothalamus, which is regarded cen-
tral to the regulation of feeding behavior, there was no change in BDNF
mRNA levels in any genotype.

Conclusion: Dietary restriction leads to the expected increase of BDNF
mRNA levels in the cortex of wildtype and 5HTT ko mice, but not to
changes in the hypothalamus. Pontine BDNF mRNA levels show an inverse
fasting regulation between genotypes. Studying the interrelation between
cerebral 5-HT and BDNF in 5HTT ko mice may help to elucidate the cen-
tral regulation underlying feeding and obesity.

P197
Study of putative pathways for central nervous system homing of system-
ically-injected neural precursor cells in mice affected with experimental
autoimmune encephalomyelitis
P. Stefano, L. Zanotti, E. Brambilla, B. Rossi, L. Ottoboni, M. Martinello, M.
Deleidi, R. Furlan, G. Comi, G. Constantin, G. Martino
San Raffaele Scientific Institute, University of Verona (Milan, Verona, I)

Selective mononuclear cell infiltration leading to demyelination and ax-
onal damage occurs within the central nervous system (CNS) of patients
with multiple sclerosis (MS). This process is mediated by interactions – at
the blood-brain barrier (BBB) – of adhesion molecules and counter-re-
ceptors. In parallel, chemokines selectively attract inflammatory cells from
periphery to the inflamed areas of the CNS, thus amplifying the inflam-
matory process. We have recently showed that adult neural precursor cells
(NPCs) expressing VLA-4 and CD44 promote multifocal remyelination
and functional recovery following intravenous or intrathecal injection in
mice affected by a chronic form of experimental autoimmune en-
cephalomyelitis (EAE), the animal model for MS. Here we analyze by a
multidisciplinary approach the synergy occurring between cell adhesion
molecules (CAM) and CAM receptors, chemokines and chemokine recep-
tors modulating the selective homing of intravenously-injected therapeu-
tic NPCs into the neural tissue during CNS autoimmune demyelination in
rodents. Using immunocytochemistry, flow cytometry and real time PCR
we found that undifferentiated adult mouse NPCs display highly strain-
specific and time-regulated CAM (i. e., VLA-4, CD44, LFA-1, L-selectin,
PSGL-1) and pro-inflammatory chemokine receptor (i. e., CCR1, CCR2,
CCR3, CCR5, CCR7, CXCR3, CXCR4) patterns. When tested in a Boyden’s
chamber-based setting, pro-inflammatory chemokines, as RANTES and
stromal-derived factor (SDF)-1, showed dose-dependent capacity to mod-
ulate NPC chemoattraction in vitro. Finally, intravital microscopy-based
study of systemically-injected aNPC homing into brain microvasculature
during LPS-induced subacute inflammation showed numerous aNPCs ar-
resting in inflamed brain venules after injection into the carotid artery.

The expression of functional receptors, such as CAM and/or
chemokine receptors might be therefore considered – if proved – as a pre-
requisite for optimizing the delivery of NPCs into inflamed CNS areas dur-
ing autoimmune demyelination trough the blood compartment.

A clear understanding of those events involved in CNS-specific NPC
engraftment, together with parallel studies of safety and clinical efficacy,
are required to foresee any human future applicability in MS.

P198
entral dopamine depletion caused by MPTP administration augments ac-
tively induced experimental autoimmune encephalomyelitis in C57BL
mice
E. Balkowiec-Iskra, I. Kurkowska-Jastrzebska, I. Joniec, A. Czlonkowska, A.
Czlonkowski
Warsaw Medical University (Warsaw, PL)

The central nervous system may play a role in the regulation of an immune
response. Since experimental autoimmune encephalomyelitis (EAE) is an
autoimmune disease with its effector phase in the CNS, we examined the
role of central dopamine depletion in EAE pathogenesis. Dopamine deple-
tion was obtained by treatment with 1-methyl-4phenyl-1,2,3,6-tetrahy-
dropiridine (MPTP)(40 mg/kg). EAE was elicited by immunization with
MOG 35–55 (150 ƒYg) in CFA, supplemented with 4 mg/ml Mycobacterium
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tuberculosis. Central nervous system depletion of dopamine, 7 days prior
to EAE induction, caused earlier onset of the disease and augmented the
clinical signs of EAE.In mice with injured dopaminergic system (group
MPTP + EAE) onset of the symptoms was observed 15 days earlier than in
mice not treated with MPTP (group EAE). In MPTP + EAE group two re-
lapses were observed with a longer total time of clinical symptoms (9.8 vs
3.8 days) comparing to EAE group. Similarly, remission of symptoms in
EAE group appeared earlier then in MPTP + EAE group (28th day vs 38th

day). However, the disease index did not differ between the groups (2.16 vs
2.13).The MPTP-treated mice demonstrated also greater severity of histo-
logical lesions in the spinal cord, compared to EAE group.Histological
analysis revealed stronger infiltration of inflammatory cells in the
meninges and in perivascular space of the white matter of the lumbar
spinal cord of MPTP + EAE mice. Our data showed, that EAE induction and
progression was dependent on central dopamine level. It indicates that the
nigrostriatal dopamine system is involved in regulation of immune re-
sponse.

P199
Creatine increases lifespan in mice
A. Bender, I. Schneider, S. Hoelter, T. Mijalski, M. Hrabe de Angilis, J.
Beckers, J. Schmidt, T. Klopstock
University of Munich, GSF (Munich, Neuherberg, D)

Introduction: Aging and neurodegenerative diseases have neuropatholog-
ical features in common, for example impairment of energy metabolism
and free radical damage. Even under physiological conditions mitochon-
drial energy production is a main source for the generation of reactive oxy-
gen species (ROS). The natural compound creatine (Cr) – part of a mito-
chondrial energy buffer and transport system – has a potentially
ameliorating effect on ROS-associated damage. Indeed, Cr was highly neu-
roprotective in several animal models of neurodegenerative diseases, e. g.
Huntington’s and Parkinson’s disease. If neurodegeneration and aging
have similar underlying pathological processes and if Cr helps in the for-
mer, then it might help in the latter as well. We therefore conducted a
mouse trial on the effect of oral Cr on aging.

Materials and methods: 120 C57Bl/6 mice (1 year old) received either
Cr-enriched (1 %, n = 60) or equicaloric (n = 60) food pellets. 83 mice were
allowed to reach their natural end of life, the remaining 37 underwent neu-
rological phenotyping (SHIRPA protocol, rotarod, grip strength) and a be-
havioral screen. Additionally, 10 mice (5 Cr, 5 placebo) were sacrificed un-
der standardized conditions after 1 year of treatment for RNA expression
profiling.

Results: Mice treated with Cr lived longer than controls (613 ± 84
vs. 563 ± 95 days, p < 0.02). Cr mice also had significant lower serum lactate
(3.23 ± 0.29 vs. 4.11 ± 0.21 mmol/l) and a better performance in the object
recognition test. Neurological phenotyping revealed no group differences.
Expression profiling showed significant upregulation (2.7 fold, p < 0.01) of
inter-alpha-trypsin inhibitor (IATI), which is an endogenous serine pro-
tease inhibitor.

Discussion: So far, only caloric restriction has been shown to increase
longevity in laboratory animals. In this study we were able to show a sim-
ilar effect of Cr in healthy, aged mice (+ 10 %). The effect might have been
even more pronounced if Cr had been started earlier in life. Cr can princi-
pally exert its effects via several different mechanisms: (i) energy donor,
(ii) anti-apoptotic, (iii) anti-oxidative, and (iv) anti-excitotoxic. The better
memory performance of the Cr animals raises hope, that Cr improves not
only lifespan, but also quality of life. The relevance of the upregulation of
IATI, which has anti-neoplastic and anti-inflammatory properties, is an in-
teresting finding and deserves further investigation.
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New abnormalities in the CSF of vitamin B12-deficient patients
G. Scalabrino, M. Carpo, F. Bamonti, S. Pizzinelli, C. D’Avino, G. Meucci, V.
Martinelli, N. Bresolin, G. Comi, M. Peracchi
General Pathology, Neurological Sciences-IRCCS Policlinico of Milan,
Medical Sciences, Neurology, San Raffaele Hospital (Milan, Pisa, I)

Chronic cobalamin (Cbl) deficiency causes subacute combined degenera-
tion (SCD) characterized by central and peripheral myelinolysis associ-
ated not only with an increased production of methylmalonic acid and ho-
mocysteine (tHCYS) but by the locally increased production of a
myelinolytic agent as TNF-a combined with the locally decreased produc-
tion of the neurotrophic agent EGF. As previously reported by us, the im-
balance between neurotoxic and neurotrophic agents in the CNS and CSF
of Cbl-deficient (Cbl-D) rats was corrected by Cbl replacement treatment,
as well as the myelinolytic lesions in CNS and PNS. Furthermore, the in-

creased TNF-a and the decreased EGF levels had been observed in sera of
patients with severe Cbl-D. We measured the CSF levels of Cbl, tHCYS,
TNF-a and EGF in 14 Cbl-D patients with SCD and 40 controls with other
neurological disorders without Cbl-D. CSF Cbl and EGF levels were tested
by radioimmunoassay, tHCYS by fluorescence polarization immunoassay,
TNF-a by solid phase enzyme immunometric assay. All SCD patients had
also haematological abnormalities typical of a severe Cbl-D status. The cri-
teria to include the SCD patients were: 1) symptoms and signs of central
myelopathy or peripheral neuropathy in accordance with the classical neu-
rological SCD picture; 2) electrophysiological confirmation based on ab-
normal results on nerve conduction studies performed in at least four
nerves of upper and lower limbs (including both sensory and motor stud-
ies) and somatosensory evoked potential of median and tibial nerves. SCD
patients had a significant decrease of Cbl levels (p < 0.005) concomitantly
with a significant increase of tHCYS (p = 0.0001) than CSF controls (r:
–0.588; p = 0.027). We also found a CSF TNF-a levels significantly increase
(p < 0.002) and the CSF EGF levels decrease (p < 0.0001) in the same pa-
tients than in CSF controls. Moreover the mean TNF-a levels in patients
with central and peripheral SCD manifestations was higher than the SCD
patients with central involvement only as well the decrease of EGF levels.
We propose the determination of TNF-a and EGF levels in the CSF of pa-
tients with involvement of CNS and PNS without unknown cause in order
to identify Cbl-D patients easly treatable with replacement therapy.

P201
Embryonic stem cell-derived peripheral nervous system cell fates – a
source for tissue repair
G. Gossrau, O. Bruestle
Institute of Reconstructive Neurobiology (Bonn, D)

Embryonic stem cell derived neural precursors (ESNPs) have the capacity
to differentiate into a variety of neuronal and glial subtypes. As a first step
towards the use of ES cells in the treatment of peripheral nervous system
(PNS) disorders we studied the capacity of FGF2-dependent ESNPs to give
rise to neural crest derivatives.

Upon growth factor withdrawal-induced differentiation, 10 ± 2 % of the
cells were found to coexpress peripherin and the neuronal marker beta-III
tubulin. Up to 2 % of the peripherin-positive neurons displayed im-
munoreactivity for Brn-3a, a marker combination typically observed in
peripheral sensory neurons and its precursors. 3 ± 0.4 % of the peripherin-
immunoreactive neurons expressed the proneural transcription factor
MASH1, indicating putative peripheral autonomic neurons. Other neural
crest derivatives detected, included myofibroblastic cells expressing nestin
and smooth muscle actin as well as P0- and p75-positive Schwann cells.We
next investigated whether bone morphogenetic proteins (BMPs) promote
the differentiation of neural crest phenotypes. ESNPs exposed to 10 ng/ml
BMP-2 showed a clear decrease in neuronal differentiation. At the same
time, the fraction of peripherin-positive neurons increased from 21 ± 4 %
to 64 ± 5 %. BMP-2 also lead to an increase of P0/p75-positive Schwann cell
phenotypes. Depending on the cell density, BMP selectively promoted the
elaboration of SMA/nestin-positive myofibroblastic cells or GFAP-positive
astrocytes. First transplantation studies in organotypic gut cultures indi-
cate that ES cell-derived neural precursors survive and incorporate in an
in vitro modell of colon aganglionosis.

Supported by the DFG (Go-1066/1-1) and the Hertie Foundation.
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Effects of levetiracetam on the production of nitric oxide (NO) induced by
administration of NMDA in the rat cerebellum
M. Dagonnier, M-A. Laute, M. Pandolfo, M. Manto
Université Libre de Bruxelles (Brussels, B)

Nitric oxide (NO) is a free radical gas playing a critical role in diverse sig-
nal transduction processes in the central nervous system. It is established
that the increase of NO concentrations in the cerebellum induced by ad-
ministration of NMDA follows a biphasic scheme. Recently, it was shown
that levetiracetam increases the production of NO in the brain.

In the present study we analysed the effects of the pre-administration
of levetiracetam on the production of nitric oxide (NO) using intra-cere-
bellar microdialysis in rats. In addition, we tested the hypothesis that
DNQX, an AMPA antagonist, increases the production of NO following a
pre-treatment with levetiracetam.

Microdialysis was performed in male Wistar rats. A microdialysis
probe (CMA 12, CMA, Sweden) was inserted in left cerebellar nuclei (AP:
–11.6 mm, L: + 2.3 mm, D: –5 mm). NO production was mesured using a
two step assay method (colorimetric determination-Griess reaction, Ac-
tive Motif, Belgium). Perfusion of the probe was performed at a rate of 2
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microl/min (dialysates collected every twenty minutes; volumes: 40 mi-
crol). The protocol was composed of 3 steps: (1) pre-administration of lev-
etiracetam (2 doses: 3.6 microgr and 36 microgr), (2) infusion of Ringer,
(3) administration of NMDA locally during 80 minutes (10 mmol). In one
group of rats, NMDA was combined with DNQX (500 microM). Finally, the
effect of a preliminary administration of DNQX on NO production was
also studied in 2 rats.

In a first group of 8 rats, NMDA increased significantly the level of NO
in the nuclei. Levels of NO reached a mean level of 148.87 ± 13.76 % of basal
values (p < 0.001). In the second group (3 rats), pre-treatment with leve-
tiracetam (3.6 µg) induced a peak level of NO after 20 minutes of
214.33 ± 32.31 % (comparison with group 1: p = 0.051). In a third group (3
rats), pre-treatment with levetiracetam (36 µg) induced a peak level of NO
of 321.33 ± 77.16 % (comparison with group 1: p = 0.006). DNQX in combi-
nation of NMDA (n = 3 rats) induced a major increase in the production of
NO (peak level: 364.16 ± 46.43 %; comparison with group 1: p < 0.001). We
observed a plateau phase in the 2 rats receiving DNQX as a pre-treatment.

Pre-administration of levetiracetam interferes strongly with the
NMDA-mediated production of NO in cerebellar nuclei of the rat. The in-
crease in NO concentrations appears dependent of the dose and is stronger
when AMPA antagonist are combined with NMDA.
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Investigation of kynurenine aminotransferases in human cerebrospinal
fluid from normal human subjects and multiple sclerosis patients
H. Baran, B. Kepplinger, A. Kainz, M. Draxler, E. Okuno, H. Ferraz-Leite, J.
Wallner, J. Newcombe, H. Erhart
Veterinary Medical University, Ostarrichiklinikum, Wakayama Medical
University, University Hospital AKH, University of London (Vienna,
Mauer/Amstetten, A; Wakayama, JP; London, UK)

Kynurenic acid (KYNA) is a well-known endogenous antagonist of the glu-
tamate ionotropic EAA receptors. Neuroprotective and anticonvulsive ac-
tivities of KYNA have been demonstrated in animal models of neurode-
generative diseases and KYNA’s involvement has been speculatively linked
to the pathogenesis of a number of neurological conditions. In the CNS
and in the periphery KYNA is synthesised from L-kynurenine by action of
kynurenine aminotransferases (KATs). In the brain two enzymes KAT I
and KAT II with different enzymatic properties are able to convert L-
kynurenine to KYNA. Recently, we demonstrated formation of KYNA from
L-kynurenine in CSF of normal human subjects (Baran et al. 2003 J Neu-
rology 250, Suppl). Using assay conditions for KAT I and II the synthesis of
KYNA from L-kynurenine was 155.2 ± 20.3 fmol/µl/h and 19.2 ± 4.3
fmol/µl/h, respectively. The aim of present study was to see whether CSF
KATs is able to influence the conversion of L-kynurenine to KYNA using
rat liver homogenate.

Formation of KYNA using a mixture of rat brain and liver homogenates
is additive. CSF from a group of 25 human normal subjects (42.4 ± 3.4
years) and a group of 21 MS patients (37.4 ± 2.5 years) were analysed. Lum-
bar puncture was carried out to obtain CSF. CSF was coded in accordance
with the Austrian Medical Research Council guidelines. Using radioenzy-
matical assay the activities of KAT I and KAT II in the rat liver homogenate
(KAT I is ca. 280; KAT II is ca. 1,500 pmol/mg/h) in the presence of non-
boiled CSF or boiled CSF samples were investigated. In the presence of
non-boiled CSF samples of normal human subjects the formation of KYNA
from rat liver homogenate using KAT I reaction conditions was signifi-
cantly lowered (by 80 %; p = 0.001). Using boiled CSF samples the KAT T I
activity was reduced by 52 %; p = 0.001, respectively.

Using CSF samples of MS patients KAT I activity of rat liver was re-
duced only by 30 % and with boiled CSF by 24 %. KAT II activity in liver ho-
mogenate was moderately influenced by human CSF. Using anti-rat and
anti-human KAT I antibodies the CSF KYNA formation was further
analysed.

Obtained data suggest that in human CSF the formation of KYNA due
to KAT I is a reversible reaction and that human CSF contains com-
pound(s) which significantly block(s) the KAT I activities. In MS patients
the inhibition of KYNA formation was lowered and the importance of this
finding needs to be clarified. Supported in part by FWF Austria, Project
P15371 to H. Baran.

P204
Peptide nucleic acid as the backbone for the development of antisense-
based compounds for CNS disorders
S. Igos, R. Borenstein, I. Koverigin, J. Katzhendler, I. Lamensdorf
Hadassah University Hospital, Kernel Biopharma Ltd, Hebrew University
(Jerusalem, Rehovot, IL)

Antisense drugs molecules are small complementary strands of DNA
(oligonucleotides; ODNs) designed to bind to a specific sequence of nu-
cleotides in the mRNA target, thus inhibiting production of the encoded
protein. Polyamide nucleic acid (PNA) is the third generation of antisense
chemistry. These molecules represent a novel concept in the nucleic acid
therapeutics as they have improved nucleic acid properties and peptide-
like chemistry.

Tyler et al. (PNAS, 1999), and Aldrian – Herrada et al. (Nucleic Acids
Res., 1998), suggested that PNAs are internalized into neuronal cells and in
high concentration can cross the blood brain barrier. To learn more about
these special properties, PNAs uptake properties were studied in vitro and
in vivo in endothelial, glial and neuronal models. In primary tissue culture
models we could demonstrate selective PNAs uptake into subpopulation of
glial, astroblasts, microglia and neuronal cells. FACS sorting analysis of flu-
orescence labeled PNA (NMB, C6, BEND3 cell lines neuronal, glial and en-
dothelial cellular model, respectively) reveled that PNAs are taken-up by
neuronal but not by glial or endothelial cells. Intracellular PNA uptake into
NMB cells was found to be temperature sensitive. We also demonstrated
that in low concentration there is a marked difference between PNA uptake
into neuronal and endothelial cells, suggesting the existence of transport
mechanism. In line with this assumption, PNA intracellular accumulation
has a punctuated pattern, indicating endosomal/lysosomal trapping. Long
term incubation of PC12, NMB or BEND3 cells with high concentration of
PNA did not induce cellular toxicity. Following direct administration of
PNAs into the brain selective uptake of PNAs into neuronal cells was
demonstrated.

These results suggest that unlike ODNs (known to be neurotoxic in
high concentrations), PNAs or modified PNAs could be the backbone for
future nucleic-acid based therapies for CNS disorders.

P205
German Mouse Clinic – systematic, standardised and comprehensive neu-
rological phenotyping of mutant mice
T. Klopstock, R. Austin, V. Gailus-Durner, H. Fuchs, M. Hrabé de Angelis, I.
Schneider
Ludwig-Maximilians-Universität, GSF-National Research Center (Munich,
D)

Background: After complete sequencing of the human and murine
genomes, it will be one of the prominent goals of the human genome pro-
ject to understand the in vivo function of every single gene and the patho-
physiological and clinical consequences of the respective mutations. This
will be achieved by phenotyping of thousands of gene-mutant mouse
models in a high-throughput approach.

Methods: The German Mouse Clinic (GMC) provides a systematic,
non-invasive, phenotypic screen in order to characterize mutant pheno-
types. The neurological screen within the GMC offers the neurological
phenotyping of mutated mice to detect diseases of the mouse nervous sys-
tem, understand the underlying mechanisms and develop reasonable ther-
apeutic strategies. We perform a primary observational screen with a total
of 33 measurements. Our secondary screen comprises grip strength and
Rotarod testing, and the tertiary screen includes staircase test, electroen-
cephalography and electromyography.

Results: Normal values for the used wildtype mouse strains have been
compiled. Until now, nineteen mutant mouse lines have passed the primary
neurological screen of the GMC and a new neurological phenotype could
be assigned in ten.

Conclusion: High-throughput neurological investigation of mutant
mice is feasible and yields hitherto unknown neurological phenotypes in
a large proportion of tested mice.
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P206
Protection of a Ginkgo Biloba extract against the effects of stannous chlo-
ride, a substance that may act promoting depression or stimulation of the
cerebral nervous system
S. R. F. Moreno, E. Kazan Rocha, R. Souza Freitas, G. Lima-Filho, M.
Bernardo-Filho
Universidade Federal Fluminense, Universidade do Estado do Rio de
Janeiro (Rio de Janeiro, BR)

Ginkgo biloba extract (EGb) is a phytoterapic used to increase peripheral
and cerebral blood flow for treatment of ischaemic cerebral diseases and
neurological disorders, such as, the Alzheimer’s disease. This extract has
several effects, including: increases the blood flow, acts as platelet activat-
ing factor antagonism and prevents the membrane against the damage
caused by free radicals. It was demonstrated that tin, as stannous chloride
(SnCl2), when injected into laboratory animals, it can produce stimulation
or central nervous system depression. Since calcium (Ca) influx into the
cytoplasm is indispensable to release the transmitter, it would be possible
that SnCl2 increases the Ca2+ influx at the nerve terminals but not by
blocking the K+ channels. There is no general agreement regarding its
genotoxicity and it was discussed that the effects of this salt might depend
on the physicochemical conditions and the route of its administration.
SnCl2 has been used in many sectors of human interest, such as the food
industry and nuclear medicine. This salt is directly administered to human
beings endovenously when it is used as a reducing agent to prepare 99mTc-
radiopharmaceuticals which are also used in cerebral studies. SnCl2 is ca-
pable to promote the generation of reactive oxygen species (ROS), that are
responsible for the oxidative stress. Oxidative stress has been related with
the aging and other neurological diseases. We decided to study the influ-
ence of the medicinal plant, the EGb, metal chelating and reactive oxygen
species scavengers against the SnCl2 deleterious effects evaluating the su-
percoiled plasmid DNA. results show that SnCl2 produces lesions in vitro
on supercoiled plasmid DNA. The literature has showed that these inacti-
vation may be due to the production of ROS. We observed that the geno-
toxic effect of SnCl2 was partly inhibited or disappeared when the treat-
ment were in presence of the Ginkgo biloba extract. Action similar to the
metal chelating and ROS scavengers described in literature. In conclusion,
it is possible to suggest that the SnCl2 biological effects associated with the
generation of ROS can be inhibited by substance presents on the Ginkgo
biloba extract.

P207
Direct isolation of a pure population of AC133+ dermal stem cells for use
in brain repair
C. Marchesi, M. Belicchi, F. Pisati, L. Porretti, M. Gavina, M. Meregalli, M.
Scalamogna, N. Bresolin, Y. Torrente
IRCCS Policlinico Hospital of Milan, Centro Trasfusionale di Immunologia
dei Trapianti (Milan, I)

Recent studies report evidence for the existence of a mammalian skin-de-
rived multipotent progenitor population that could differentiate into neu-
rons. To better characterize the neuronal potential of this tissue, we iso-
lated AC133 positive cells from the fetal and adult human skin by
flow-cytometry.Analysis of the markers harbored by these cells, CD34+, c-
Kitlow-positive, Thy1low, and CD45, indicates the presence of a subset of
immature hematopoietic/endothelial cell population. These cells cultured
in a growth medium containing epidermal growth factor (EGF) and basic
fibroblast growth factor (bFGF) proliferate forming spheres and differen-
tiate in vitro into neurons, astrocytes, and rarely into oligodendrocytes.
Single cells from sphere cultures initiated from human AC133+ cells were
replated as single cells and were able to generate new spheres, demon-
strating the self-renewing ability of these stem cell populations. These
spheres in different medium conditions can also differentiate into meso-
dermal lineages (endothelial, myoblasts) as well as smooth muscle and
adipocytes cells. Brain engraftment of cells obtained from human 
AC133+-derived spheres generated different neuronal phenotypes: imma-
ture neurons and a most abundant population of well differentiated astro-
cytes. The AC133-derived astrocytes assumed perivascular locations into
the frontal cortex. No donor-derived oligodendrocytes were found in the
transplanted mouse brains. Several donor small rounded cells that ex-
pressed endothelial markers, were found close to the host vessel and near
the SVZ. Thus, mammalian skin AC133-derived cells behave as a multipo-
tent population with the capacity to differentiate into neuronal lineages in
vitro and prevalently endothelium and astrocytes in vivo demonstrating
the great plasticity of these cells and suggesting a potential clinical appli-
cation.

P208
High-affinity binding at alpha2-delta protein of voltage-gated calcium
channels and the analgesic and anxiolytic action of pregabalin in animal
models
C. Taylor, S. Donevan, J. Offord, S. Baron
Pfizer Global R&D (Ann Arbor, USA)

Background and aims: Pregabalin is a potent ligand for the alpha2-delta
protein, a subunit of voltage-gated calcium channels. These experiments
test whether high-affinity binding of pregabalin to alpha2-delta protein is
required for its analgesic and anxiolytic-like effects.

Methods: An amino acid mutation was incorporated into alpha2-delta
type 1 protein to convert arginine at position 217 to alanine. Two stable fi-
broblast cell lines – expressing recombinant wildtype and mutant R217A
proteins – were produced. Fresh frozen brain sections were obtained from
wildtype and R217A mutant mice for (3H)pregabalin autoradiography. In
vitro neurotransmitter release experiments using (3H)noradrenaline with
neocortex slices were conducted with pregabalin, comparing tissues from
wildtype and R217A mutant mice. Activity of pregabalin in a dorsal root
ligation model of neuropathic pain and in the Vogel conflict test was com-
pared in wildtype and R217A mice.

Results: Autoradiography confirmed that mutant mice had greatly re-
duced binding of radioligand in forebrain structures but only modest de-
creases in cerebellum. Noradrenaline-release studies of wildtype and
R217A cortex show reduced effect of pregabalin in mutant tissues. Results
with mutant mice in the dorsal root ligation model and in the Vogel con-
flict test indicate that high-affinity binding of pregabalin to alpha2-delta
type 1 protein contributes to its pharmacologic actions.

Conclusions: These results suggest pregabalin has high-affinity for
binding to the alpha2-delta protein, and they define a novel class of CNS-
active drugs with efficacy in animal models of pain and anxiety.

P209
A strategy for drug discovery for cerebral oedema after stroke
E. R. Migliati, L. Ritter, A. J. Yool
University of Arizona (Tucson, USA)

Despite advances in stroke management, mortality from progressive
edema after MCA strokes approaches 80 % (Ayata and Ropper, 2002). Mice
with genetic knockout of aquaporin-4 (AQP4) show reduced brain edema
and better neurological outcomes after ischemia, implicating astrocyte
AQP4 channels in the pathological process (Manley et al., 2000).

The goal of our work is to identify and characterize novel pharmaco-
logical blockers of AQP4 water permeability, and to determine if treatment
with these potential blocking agents can significantly decrease the forma-
tion of cerebral edema after ischemic stroke in mice.

We have set up a strategy for screening known ion channel blockers as
novel inhibitors for AQP4 permeability. Xenopus oocytes expressing AQP4
channels are analyzed by quantitative videomicroscopy to calculate os-
motic water permeability values (Pf) using a swelling assay (50 % hypo-
tonic saline) with and without treatment with candidate pharmacological
agents. Preliminary data demonstrate untreated AQP4-expressing oocytes
show a Pf value of 98*10^–4 ± 34*10^–4 cm/s that is significantly greater
than the Pf value of –36*10^–4 ± 51*10^–4 cm/s in control oocytes, and we
have identified several compounds that appear to block AQP4 water per-
meability. Ongoing experiments will confirm these findings and test for se-
lectivity of block by evaluating effects on other aquaporin channels.

Novel AQP4 blockers are then tested in mice subjected to MCA. Anes-
thetized mice will be subjected to 1 hour of ischemia and 24 hours of reper-
fusion, and then evaluated for neurological function. The brain will be re-
moved and stained with TTC for infarct size and evaluated for edema
formation (Clark et al., 1997). Our preliminary results show an average of
46 % infarction and 3.4 % edema formation after ischemic stroke in the un-
treated group. Additional MCA groups will be treated with potential phar-
maceutical blockers of AQP4. Our results thus far indicate that our novel
combination experimental strategy is feasible and that this approach can
be used successfully to discover a new class of agents for the treatment of
stroke-related edema.
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P210
A thorough investigation on cognitive, psychological and social aspects in
benign multiple sclerosis
M. P. Amato, M. Trojano, B. Goretti, E. Portaccio, G. Siracusa, L. Ricchiuti,
M. Fara de Caro, M. Falcini, V. Zipoli
University of Florence, University of Bari (Florence, Bari, I)

Objective: A thorough investigation on cognitive, psychological and social
aspects in benign multiple sclerosis (MS) patients.

Background: Benign MS is defined merely on the basis of EDSS score
and disease duration, which fails to take into account other relevant di-
mensions of the disease.

Design/methods: Benign MS patients were identified from the data-
bases of two Italian MS Centers. Inclusion criteria were definite diagnosis,
disease duration ≥ 15 years and EDSS ≤ 3.0. Patients underwent an exten-
sive revision of clinical and paraclinical information, neuropsychological
testing through the Rao’s Brief Repeatable Battery (BRB), evaluation of de-
pression on the Montgomery and Asberg Depression Rating Scale
(MADRS), of fatigue on the Fatigue Severity Scale (FSS), and of handicap
on the Environmental Status Scale (ESS). Cognitive impairment was de-
fined as the failure of at least 2 tests of the BRB (2 SDs below the mean nor-
mative values).

Results: One hundred and nine patients fulfilling the definition of be-
nign MS were examined (86 women; mean age 44.7 ± 8.3 years; mean EDSS
1.7 ± 0.9; mean disease duration 21.6 ± 5.6 years; mean education 12.0 ± 3.8
years). Significant fatigue (FSS score > 4) was found in 52 patients (48 %),
and significant depression (MADRS score > 8) in 66 patients (60 %); in par-
ticular, moderate to severe depression (MADRS score > 17) was observed
in 21 patients (19 %). Cognitive assessment allowed us to identify 47 sub-
jects (43 %) with cognitive impairment. Patients with cognitive impair-
ment exihibited a significantly higher ESS score than cognitively preserved
subjects (mean 2.2 + 3.4 vs 0.6 ± 1.6; p < 0.01); 29 patients (62 %) in this
group had reduced or abandoned their work activity compared to 12 pa-
tients (19 %) in the cognitively preserved group (relative risk 3.2; 95 % CI
1.8–5.6).

Conclusions: Fatigue and depression are common problems even in be-
nign MS patients. A sizable proportion of benign MS subjects shows cog-
nitive impairment and experiences significant handicap in work and so-
cial life, despite minimal neurological impairment. Definition of benign
MS solely on the basis of motor function fails to take into account relevant
disease-related psychosocial problems.

P211
Cutaneous lymphocyte antigen epitope of PSGL-1 has a key role in brain-
specific lymphocyte recruitment
L. Piccio, B. Rossi, L. Colantonio, L. Ottoboni, E. Scarpini, D. D’Ambrosio, G.
Constantin
IRCCS- Ospedale Maggiore Policlinico, University of Verona, Bioxell (Mi-
lan, Verona, I)

Background: Tethering and rolling are the first steps of the adhesion cas-
cade leading to lymphocyte migration into the tissues.We have shown that
alpha [1, 3] fucosyltrasferases and PSGL-1 (P-selectin glycoprotein ligand-
1) have a critical role in the recruitment of lymphocytes in brain venules.
Cutaneous lymphocyte antigen (CLA) represents a fucosyltransferaseVII-
induced carbohydrate modification of PSGL-1 responsible for the interac-
tion of PSGL-1 with E-selectin. CD4+ T helper cells are heterogeneous in
terms of tissue-specific homing and cytokine synthesis phenotypes. Mech-
anisms for the acquisition of brain-specific recruitment phenotypes and
their relationship with the attainment of polarized cytokine synthesis pro-
files of T cells are important but poorly understood.

Objective: The first goal of this study was to determine the role of CLA
epitope of PSGL-1 in lymphocyte recruitment into the brain. The second
goal was to further understand the molecular basis for the acquisition and
integration of distinct brain-specific recruitment phenotypes and cy-
tokine synthesis profiles in T cells.

Methods: Human Th1 and Th2 lymphocytes CLA + alpha4beta7– or
CLA-alpha4beta7+ were generated using in vitro T cell culture systems. In-
travital microscopy was performed directly through the skull in subacutely
inflamed murine brain microcirculation.

Results: Human and murine Th1 cells efficiently tethered and rolled in
brain venules, but very few Th2 lymphocytes were able to roll and firmly
adhere to inflamed brain endothelium. Importantly, Th2 lymphocytes ex-
pressing CLA efficiently tether and roll along brain endothelium, while in
contrast, Th2 cells CLA- displayed no adhesive interactions. Moreover,

when we compared the adhesive interactions between Th1 cells CLA+ and
CLA–, we observed that expression of CLA determined a significant in-
crease of tethering and rolling in inflamed brain venules. Anti-PSGL-1 and
anti-CLA antibodies almost completely abolished the recruitment of Th1
lymphocytes into the brain.

Conclusion: Our data show that CLA epitope of PSGL-1 is critical for
tethering and rolling in brain venules and suggest CLA as an attractive
pharmaceutical target in autoimmune diseases of the brain. Moreover, our
data unveil that the capability to be recluted into the CNS is independent
of the acquisition of Th1 versus Th2 cytokine synthesis profiles.

P212
Mitoxantrone improves cognitive dysfunction of patients in very active
multiple sclerosis
H. Zephir, J. de Seze, K. Dujardin, G. Dubois, M. Cabaret, S. Bouillaguet, D.
Ferriby, T. Stojkovic, P. Vermersch
Hopital Roger Salengro (Lille, F)

Background: Mitoxantrone was recently approved by the FDA and in most
of European countries for the treatment of very active multiple sclerosis
(MS). However, to our knowledge, the potential impact of this drug on cog-
nitive dysfunction was not evaluated.

Aim: In the present study, we sought to evaluate changes in cognitive
dysfunction in patients with very active MS treated with mitoxantrone.

Patients and methods: Fifteen consecutive MS patients with very active
relapsing-remitting MS were included in this study.Very active MS was de-
fined as a progression of at least one EDSS point or more than 3 relapses
during the previous year and at least one enhanced lesion after gadolinium
infusion on MRI. All patients were treated with a monthly intravenous
pulse of mitoxantrone (20 g) for 6 months. Cognitive evaluation was per-
formed before treatment (M0) and after 6 months (M6) of treatment. We
also evaluated patients at 12 months(M12). To evaluate the learning effect,
15 healthy subjects were also tested. Global cognitive efficiency, memory
and executive function tests were assessed. Depressive symptoms were
evaluated with the Beck Depression Inventory.A non parametric Wilcoxon
t test was used to investigate a group effect. The significance threshold was
set at 0.01. A specific improvement in neuropsychological test was objec-
tive if no learning effect interfered.

Results: One patient did not complete the evaluation at M6, and another
was excluded because of a too low score at the verbal intelligence scale. In
the remaining 13 patients we found a significant and specific improvement
at M6 in global cognitive efficiency (p = 0.01), executive functions through
the Gonogo test (p = 0.008) and the Crossed taping (p = 0.0008). These re-
sults were sustained at M12 notably in global cognitive efficiency
(p < 0.01), in the delayed recall of Grober and Buschke test (p = 0.004),
phonemic fluency (p = 0.002) and executive functions in the Stroop test
(p = 0.01). The improvement in global cognitive efficiency was not corre-
lated with the clinical parameters.

Conclusion: Our study suggests that mitoxantrone has a positive effect
on cognitive function especially on global efficiency, episodic memory and
executive functions. Further studies will be needed to evaluate the long
term impact of mitoxantrone on cognitive decline in MS.

P213
Subjective efficacy and side effects of alternative and complementary
therapies used by multiple sclerosis patients
A. Apel, B. Greim, U. K. Zettl
University of Rostock (Rostock, D)

Objective: To differentiate between alternative and complementary use of
unconventional therapies by patients with multiple sclerosis (MS) and to
evaluate subjective efficacy and side effects of complementary and alter-
native medicine (CAM).

Background: Utilization of CAM is very popular among MS patients.
Different studies have disclosed a CAM use in up to 66 % of cases during
the course of disease. Most studies did not differentiate between alterna-
tive and complementary use. There is insufficient knowledge how patients
evaluate the efficacy of CAM and which experience with CAM they have
made.

Design/methods: 154 patients with a clinically definite MS were inves-
tigated in a standardized interview. Patients were asked sociodemographic
variables, aspects of their disease and if they are currently using CAM. All
patients who reported a current use were investigated in detail which CAM
they were using, alternative or complementary utilization, subjective effi-
cacy and side effects.

Results: 75.3 % of the investigated MS patients in the study were woman
which approximates the general MS population. The mean age was 42.5
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years (SD = 12.0) and the mean duration of illness 6.8 years (SD = 6.4) with
a mean EDSS of 3.3 (SD = 2.2). Most of the patients (68.8 %) had a relaps-
ing remitting form of MS. At time of investigation 95 patients (61.7 %) re-
ported that they were currently using CAM. On average they used 2.4 dif-
ferent therapies (SD = 1.6). 89.9 % of the overall utilized therapies (n = 227)
were used complementary and 10.1 % were used alternatively to the con-
ventional MS medication. MS patients reported improvement through
CAM use in 65.8 %, no influence in 32.9 % and worsening in 1.3 %. For most
of the CAM (95.5 %) no side effects were indicated, and the remaining
4.5 % were slight.

Conclusion: MS patients are using CAM primarily complementary to
their conventional treatment. Therefore, neurologists should keep in mind
that their patients are using CAM and should be aware of possible side ef-
fects and interactions between the two types of therapies. The fact that pa-
tients indicated a subjective improvement for two thirds of the reported
CAM needs to be further investigated.

P214
Concentration effects of interferon-beta on the paracellular permeability
of a brain endothelioma cell monolayer
K. Voigt, J. Kraus, P. Oschmann, B. Engelhardt, M. Clauss
University Hospital Giessen, MPI for Physiological and Clinical Research
(Giessen, Bad Nauheim, D)

Background: Breakdown of the blood-brain barrier (BBB) is an early event
in the pathogenesis of multiple sclerosis (MS). The reduction of Gadolin-
ium-enhancing lesions in MS patients treated with interferon-beta (IFN-
b) may be associated with a stabilization of the BBB, besides im-
munomodulatory effects. However, it remains to be established whether
this effect is dose-dependent or not.

Objective: We examined, whether incubation of a monolayer of cul-
tured brain endothelioma cells with different concentrations of IFN-b af-
fects the paracellular permeability across these cells in vitro.

Methods: The immortalized endothelioma cell line bEnd5 from mouse
brain capillaries was grown to confluence for ten days on semipermeable
filters precoated with rat tail collagen. From the tenth day on, endothe-
lioma cells were exposed to 100 and 1000 IU/ml IFN-b for another ten days.
After a total of twenty days, culture media was replaced with Ringer-
HEPES solution, and we determined the paracellular permeability of ra-
dioactive (14C)-sucrose and (3H)-inulin across the endothelioma mono-
layers during the assay period of 15 minutes as compared to untreated
controls.

Results: After exposure to 100 IU/ml IFN-b for ten days, paracellular
permeability of these monolayers was decreased as compared to untreated
controls. However, exposure to 1000 IU/ml IFN-b even increased paracel-
lular permeability as compared to controls.

Conclusion: The results show that incubation of a monolayer of brain
endothelioma cells with IFN-b attenuates the permeability of brain en-
dothelioma cells in vitro at a low IFN-b concentration, but increases para-
cellular permeability at a higher dose. However, it remains to be estab-
lished whether the high-dose effect bears such deleterious consequences
in vivo.

P215
Peroxiredoxin V changes in multiple sclerosis
N. J. Gutowski, J. E. Holley, J. Newcombe, P. G. Winyard
Royal Devon and Exeter Hospital, Institute of Neurology – UCL, IBCS –
Peninsula Medical School (Exeter, London, UK)

Multiple sclerosis (MS) is a central nervous system disease characterised
by inflammation, demyelination, axonal loss and gliosis. Inflammation in-
creases production of reactive oxygen species (ROS), which are highly
chemically active and severely damage proteins, DNA, and cell mem-
branes. Antioxidants are a natural source of defence against damage by
ROS. Peroxiredoxin V is an intracellular protein with thioredoxin-depen-
dent antioxidant activity in vitro. Peroxiredoxin V expression was investi-
gated in cerebral sub-ventricular and spinal cord white matter by im-
munohistochemistry. Snap-frozen post-mortem tissue from normal
controls (NC) (n = 5) and MS normal appearing white matter (NAWM)
(n = 5), acute (n = 6), sub-acute (n = 6) and chronic (n = 7) lesions was ex-
amined. There was weak peroxiredoxin V staining in blood vessels in all
tissues. In NC tissue, staining of axons, small cells and astrocyte cell bod-
ies was weak. Similar staining was seen in MS NAWM although astrocytes
processes were also evident. Strong reactive astrocyte staining was seen in
acute lesions in addition to occasional macrophages. Axon staining in-
creased in sub-acute lesions but astrocyte staining was reduced. In chronic
plaques scar astrocytes showed a striking increase in peroxiredoxin V.

These results indicate that peroxiredoxin V is not only increased in acute
MS lesions where there is inflammation, but is also increased in chronic le-
sions, which suggests on-going ROS activity.

P216
Neurosurgical treatment of trigeminal neuralgia in patients with multi-
ple sclerosis
D. Rasche, B. Kress, M. Ruppolt, A. Unterberg, V. Tronnier
University of Heidelberg (Heidelberg, D)

Background: Trigeminal neuralgia (TN) is a frequent pain syndrome in pa-
tients with multiple sclerosis. The neurophysiological explanation is not
proven and an inflammatory process of the central or peripheral trigemi-
nal nerve is considered. Treatment of choice is carbamazepine or gabapen-
tine. If pharmatherapy fails or major side effects occur, neurosurgical
treatment must be considered.

Methods: A prospective study of 20 patients with TN and associated
multiple sclerosis (MS), operated during the last two years, is reported. All
patients suffered from pharmacological intractable unilateral TN for more
than 2 years. MS was diagnosed prior to the neuralgia with liquor exami-
nation and magnetic resonance imaging. An acute inflammatory process
or demyelinisation in the trigeminal nerve or brainstem was excluded by
MRI. In 17 patients a temperature controlled coagulation of the gasserian
ganglion and in 3 patients a neurovascular decompression at the parapon-
tine angle was performed.

Results: In all patients the puncture of the gasserian ganglion was suc-
cessful. Sensory testing was performed using the unisolated tip of the
puncture needle to evoke paraesthesias. Thermocoagulation with duration
of 60–90 seconds and 70–74° Celsius was performed under sedation with
iv. remifentanil and propofol. After this 13 of the 17 patients mentioned in-
traoperatively a slight hypaesthesia in the involved nerve branches. 15 of
the 17 patients were immediately painfree, two patients had lower fre-
quency and intensity of the neuralgia after the procedure. Three patients
reported recurrent pain 2–4 months after thermocoagulation and the pro-
cedure was repeated successfully. In three cases of TN and MS a microvas-
cular decompression was performed after demonstration of a neurovascu-
lar conflict in high-resolution MRI of the cerebellopontine angle. All
patients were immediately pain free after the operation and also at one
year follow-up examination.

Conclusion: Neurosurgical treatment like thermocoagulation in the
gasserian ganglion and also microvascular decompression are safe and ef-
fective procedures. Concerning the cause of trigeminal neuralgia in MS a
pathophysiological correlation must explain more than inflammation of
the trigeminal pathway. If medicative treatment is insufficient neurosurgi-
cal consultation should be offered to patients with TN and MS.

P217
Comparison of clinical and paraclinical data between European and
North African multiple sclerosis patients
D. Ferriby, J. De Seze, H. Creton, H. Zephir, S. Dufourd-Delalande, T. Stoj-
kovic, P. Vermersch
Hôpital R. Salengro (Lille, F)

Background: North African patients presenting with multiple sclerosis
(MS) seem to have different clinical and paraclinical data compared to
Caucasian patients.

Objectives: The aim of this study was to determine whether there were
differences in clinical and paraclinical data at baseline and during disease
progression between European and North African patients presenting
with MS.

Patients and methods: We retrospectively studied the clinical and par-
aclinical data of 50 consecutive North African patients presenting with
clinically definite MS according to Poser et al.’s criteria (1983). Each patient
was compared with 2 consecutive European patients matched for age and
sex.

Results: The North African patients were significantly younger at onset
(p < 0.01) and had a higher EDSS score after the first relapse than the Eu-
ropean patients (p < 0.001). The relapse rate during the 3 years following
the first clinical event was higher in the North African group (p < 0.01). The
time to reach EDSS 3.0 was significantly longer in the European group
(p < 0.001), but there was no difference in the time to reach EDSS 6.5. A
cerebellar syndrome occurred earlier (p < 0.001) and was more severe in
the North African group at the end point of the study (p < 0.03). Cognitive
impairment was also more frequent in the North African group (p < 0.001).
Paraclinical data were not significantly different in the two groups.

Conclusion: North African MS patients seem to have a more aggressive
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form during the first years of the disease. These data should be taken into
account in order to optimize treatment at the disease onset.

P218
Dopamine fails to regulate T-cell activation in multiple sclerosis. Effects
of IFNb
M. Giorelli, P. Livrea, M. Trojano
University of Bari (Bari, I)

Background: Dopamine may modulate T cells activation in Multiple Scle-
rosis (MS). Immune cells may meet dopamine when it is released from
nerves supplying lymphoid organs, from lymphocytes themselves or
within the brain.

Dopamine can either inhibit the proliferation of lymphocytes when it
acts on the D5R receptor subtype, or enhance the adhesion and activation
of T cells through the D3R.

Objective: To assess whether the dopamine network of lymphocytes is
involved in the pathophysiology of Multiple Sclerosis.

Methods: We investigated the immunomodulatory functions associ-
ated with dopamine and its D5R and D3R related receptors in peripheral
blood mononuclear cells (PBMCs) from fourteen (14) stable Relapsing Re-
mitting (RR) MS patients (MS), six (6) relapsing MS patients (MS relaps-
ing), thirteen (13) MS patients undergoing to IFNb-1a (8) or IFNb-1b (5)
treatment (MS IFN beta), six (6) patients affected from Other Inflamma-
tory Neurological Diseases (OIND), and eleven (11) age and sex-matched
healthy controls (HD). The dopamine levels were measured in plasma by
HPLC. The expression of dopamine receptors (D3R, D4R, D5R) in PBMCs
was assessed both at the mRNA and the protein level. PBMCs were also
stimulated in vitro with anti-CD3+IL-2 and investigated for dopamine
(0.001–1 microgram/ml) capability to regulate T cell proliferation, secre-
tion of IFN gamma, expression of MMP-9 mRNA and of Th1/Th2 cy-
tokines mRNA.

Results: We found increased dopamine levels in plasma from relapsing
MS patients with respect to the other subgroups. The D5R receptor subtype
was reduced in PBMCs from both stable and IFNb treated MS patients
(p < 0.0001). The D3R receptor was expressed at normal levels in PBMCs
from stable MS patients, but it was strongly reduced in PBMCs from MS
patients undergoing to IFNb treatment (p < 0.0001). Dopamine inhibited T
cell proliferation, MMP-9 expression, and enhanced T1/Th2 cytokines
mRNA in PBMCs from HD but not from MS patients. Differently,
dopamine renewed its regulatory effects on PBMCs from IFNb treated MS
patients.

Conclusions: We demonstrate that differential expression of the
dopamine receptors subtypes D5R and D3R underlies the loss of the in-
hibitory effects of dopamine on T cell proliferation, expression of MMP-9
mRNA and secretion of IFN gamma in MS. Availability of agonists/antag-
onists for dopamine receptors and effects of IFNb might open novel paths
to therapeutic intervention.

P219
A follow-up of cerebrospinal fluid findings, especially oligoclonal IgG-
bands, in multiple sclerosis patients treated with intrathecally applicated
triamconolone acetate
K. Scheerschmidt, F. A. Hoffmann
Städtisches Krankenhaus Martha-Maria (Halle, D)

Background: An increased intrathecal synthesis of oligoclonal IgG is
shown in approximately 95 % of MS patients.It is often assumed,that in-
trathecal IgG synthesis and oligoclonal banding patterns (OCB) are rigid
intra- and interindividually and therefore not associated with disease ac-
tivity,disease severity,clinical course and not qualified to predict anything
about disease progression.In opposite to this assumption we observed in-
traindividuall changes in OCB.We evaluated the correlation between OCB
and treatment with triamcinolone acetate (TCA),disease parameters,clin-
ical course.

Methods: 37 MS-patients (McDonald-criteria applied) were treated
with intathecal TCA 40 or 80 mg at 2 or 3 days intervals for different treat-
ment periods and duration. CSF specimen were collected in average with 4
lumbar punctures per patient and analysed for IgG and OCB. We evaluated
on these patients EDSS, 25 feet walking test, before and after treatment.We
also noted age, sex, duration of disease, disease course, concomittant med-
ication.We classified 2 groups according to the amount and appearance of
OCB in time. According to the definition of at least 4 OCB as pathological
we defined group I as stable before and after treatment. Group II was de-
fined as changing from pathological to normal OCB-findings.

Results: The Age of both groups was equal, the age at start of the dis-
ease was lower in group I, meaning that group I had a shorter duration of

disease. In both groups most patients had secondary progressive disease
course only 2 patients in group II had relapsing-remitting MS and 3 pa-
tients had primary progressive MS, 2 in group II and 1 in group I. There
were more female patients in group I, but more male patients in group II.
Patients of group II received more TCA and were treated longer. Taking
concomitant disease modyfying therapies into consideration there were
more patients changing to Mitoxantrone in group I. The change of EDSS
before and after treatment with TCA was equal in both groups. 16/37 pa-
tients had changing OCB in the observed period, 12/37 underwent a
change from pathological to normal OCB, 10/37 lost OCB completely after
TCA treatment and had pathological OCB before.

Discussion: Our results are in contradiction to the assumption that
OCB are rigid parameters in the disease course of individual MS patients.
It is discussed whether OCB might disappear as a natural phenomenon in
the disease course or as an effect of TCA treatment.

P220
High-density single nucleotide polymorphism mapping of protein kinase
C alpha gene in a UK population of multiple sclerosis patients
J. A. Woolmore, A. Barton, S. John, A. A. Fryer, R. C. Strange, J. Worthington,
C. P. Hawkins
Keele Multiple Sclerosis Research Group, ARC Epidemiology Research
Unit, Centre for Integrated Genomic Research (Stoke on Trent, Manches-
ter, UK)

Introduction: Whole genome scans in multiple sclerosis (MS) families have
shown linkage to chromosome 17q22-24 and the homologous region in
rats has been linked to experimental allergic encephalomyelitis (EAE). Us-
ing linkage analysis in Finnish extended multiplex pedigrees, the region of
linkage in humans has been refined to a 2.5Mb region and 2 single
nucleotide polymorphisms (SNPs) mapping to the middle of the shared
haplotype region showed significant association with MS. Protein kinase
C alpha (PRKCA) maps to this interval and spans approximately 0.5 Mb.
PRKCA is involved in T cell regulation and proliferative responses. Fur-
thermore, in EAE, PRKCA inhibitors ameliorate disease in susceptible an-
imals. Hence it is a prime candidate MS susceptibility gene. We therefore
investigated association of SNPs mapping to the PRKCA gene in a UK co-
hort of MS patients using high-density linkage disequilibrium mapping.

Methods: A case-control study was performed to investigate the asso-
ciation of 35 SNP markers spanning the PRKCA gene with a median
marker interval of 7.8 Kb. 184 unrelated MS patients from the North West
of England were recruited and 340 controls. All patients had clinically def-
inite MS according to Poser criteria. DNA was extracted and genotyping
was performed with Assays-on-Demand (ABI, UK) allelic discrimination
assays on a Taqman™ platform. Haplotypes were assigned using SNPHAP
software and additionally using a moving window analysis implemented
in HelixTree sotware (Golden Helix Inc, USA). CLUMP software was used
to compare distribution between cases and controls.

Results: Moving window analysis shows association to a haplotype of 2
SNPs (p value 2.4 �10–5) at the proximal portion of the gene. Using
SNPHAP software to assign haplotype, and CLUMP software to analyse
distribution, a haplotype of the same 2 SNPs mapping to the proximal re-
gion of the gene showed evidence for association (p value 4.0 �10–8, bon-
ferroni corrected p = 2.0 �10–7). The odds ratio for the susceptibility hap-
lotype was 1.4 (95 % C. I. 1.1–1.9).

Conclusion: Our results provide further support for association of the
17q22-24 region with MS and implicate PRKCA as a possible MS disease
gene. The region of the gene highlighted by this study should be prioritized
when screening for disease associated functional mutations.

P221
Efficacy and safety of repeated intrathecal triamcinolone acetonide ap-
plication in acute painful dysaesthesia due to inflammatory spinal cord
lesions in patients with relapsing-remitting multiple sclerosis
K. Hellwig, N. Brune, T. Müller, H. Przuntek, S. Schimrigk
St. Josef Hospital (Bochum, D)

Circular thoracal painful dysaesthesia caused by acute inflammatory le-
sions of the spinal cord can be a symptom of exacebation in patients with
relapsing remitting multiple sclerosis (RRMS). These dysaesthesia are of-
ten torturous for the patients and unsatisfactory to treat for the physician.
In the present study, we describe four RRMS patients with acute painful
dysaesthesia caused by spinal cord inflammation which received repeated
intrathekal triamcinolone acetonide application (TCA) (steroid prepara-
tion with sustained release compound) injections after unsuccessful treat-
ment with intravenous steroids.

The objective of this open, prospective study was to show the efficacy
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and tolerability of repeated intrathecal TCA treatment. Each of the four pa-
tients was admitted to our hospital with acute painful dys- and paraesthe-
sia caused by acute relapse in MS. All these patients had been treated first
line with high dose intravenous steroids (1000 mg Methylprednisolone
over 3 days/500 mg over 5days) without satisfactory regredience of the
symptoms. As Gadolinium enhancing lesions in the spinal cord were
prooved by MRI, we treated these patients with the sustained release
steroid TCA intrathecally (3 to 6 times). We used an atraumatic needle for
the puncture to reduce the risk of side effects. The treatment was well tole-
rated, no serious side effects occurred.The pain rated with the eleven point
box scale decreased in every patient (mean point scale before treatment: 7,
mean point scale after treatment: 2), in two patients the symptoms disap-
peared completely,.

We conclude that repeated intrathecal TCA injection provides substan-
tial benefit as a second line treatment for RRMS patients with acute painful
dysaesthesia due to spinal cord lesion.

P222
Long-term experiences after mitoxantrone therapy in multiple sclerosis
C. Buescher, J. Koehler, M. Dieterich
University Mainz (Mainz, D)

Background: Mitoxantrone (Mtx) has been approved to treat secondary-
progressive and progressive-relapsing multiple sclerosis (MS). The aim of
this study was to evaluate the long-term outcome of patients treated with
Mtx between 1994 and 1998 with particular interest of diagnosed malig-
nant diseases during the follow up period.

Method: We evaluated 52 (35 female, 17 male) out of 87 MS patients
treated with Mtx between 1994–1998 by patients data and telephone inter-
view. The mean-time since finishing Mtx was 7 years. The parameters “dis-
continuation of Mtx”,“personal long-term efficacy”,“treatment procedure
after end of Mtx”, and “malignant diseases diagnosed after Mtx” were eval-
uated.

Results: Mtx was stopped in 31 (60 %) patients before reaching the max-
imum dose, in most of them (n = 20) within the first 3 applications. Ther-
apy was stopped due to nausea/vomiting (n = 12), recurrent infections
(n = 4), loss of hair (n = 2), aversion against Mtx (n = 3), changes of left ven-
tricular ejection fraction (n = 2), depression (n = 2), raise of liver enzymes
(n = 1). As to personal long-term efficacy, for 7 patients Mtx was discon-
tinued because of treatment failure. A stabilising effect was reported by 13
patients and a clear improvement of disability by 8 patients, who reached
the maximum dose of Mtx. The treatment time varied between 6 months
(n = 18), 1 year (n = 8), 2 years (n = 14), 3 years (n = 8), 4 years (n = 4). Of all
patients 36 (69 %) received immuno-suppressive therapy, like azathio-
prine, methotrexate or cyclophosphamide (n = 16) or immuno-modulat-
ing therapy, like interferon beta, glatirameracetate or immunglobuline
(n = 20) after Mtx. In 7 patients treated with Mtx up to the maximum dose
no other long-term treatment was needed. Malignant diseases in this
group of patients were diagnosed in 3 out of 52 (6 %). One patient suffered
from colon-carcinoma, one patient from chronic lymphatic leukaemia, and
one died because of a acute myelogenous leukaemia.

Conclusions: The high frequency of discontinuation due to side effects
reflects the low level of tolerability of this type of treatment. However, if
treatment initiation was well tolerated most patients reached the maxi-
mum dose confirming the efficacy of Mtx in MS. Concerning the therapy
regime following Mtx, our data reflect the need of studies resolving this
question. Furthermore, in each patient the possible risk of malignant dis-
eases following immuno-suppressive treatment should be seriously taken
into account.

P223
Polymorphism of tumour necrosis factor-alpha promoter region (–308)
and the first intron of lymphotoxin-alpha gene (+252) in Iranian patients
with multiple sclerosis
A. Nikseresht, B. Gharesi-Fard, J. Sarvari, M. Rasouli, N. Bavoli-Raftar, E.
Kamali-Sarvestani
Nemazee Hospital (Shiraz, IR)

Background: Tumor necrotic factor-alpha (TNF-alpha) and lympotoxin-
alpha (LT- alpha) are detectable in lesions of multiple sclerosis (MS) and
have been implicated as major mediators of tissue injury in MS. The host
ability in production of these cytokines is determined partially by the 
G-to-A transition at position –308 of the TNF-alpha promoter region and
the +252 in the first intron of the LT-alpha genes.

Objective: To investigate the prevalence of –308 and +252 polymor-
phism in TNF-alpha and LT-alpha genes, respectively, in MS patients and
their correlation to disease type and activity.

Methods: 70 MS patients and 64 age-matched normal controls were in-
cluded in this study. 27.27 %, 59.1 % and 13.63 % of patients had chronic re-
lapsing (CR), remitting relapsing (RR) and benign type of disease, respec-
tively. The polymorphism at position –308 relative to transcription
initiation site of TNF-alpha and the +252 polymorphism in the first intron
of LT -alpha were determined by allele specific PCR and PCR-RFLP meth-
ods, respectively.

Results: No difference in the distribution of the TNF1 and TNF2 or LT1
and LT2 alleles were observed in patients as compared to controls. Fur-
thermore, there was no significant association between alleles and disease
activity and phenotype.

Discussion: We suggest that inherited alleles of these genes are not crit-
ical to disease formation. However, the frequency of TNF2 allele (associ-
ated with higher production of TNF-alpha) was higher in patients with low
disease activity (1.5 folds) and benign type of disease (2 folds). Therefore,
we suggest that TNF2 allele may be associated in someway to benign type
or less aggressive form of disease.

P224
Low-dose oral methotrexate in chronic progressive multiple sclerosis: a 5-
year prospective study
A. Lugaresi, D. Farina, M.-E. Nives, D. Travaglini, L. Velluto, C. Iarlori, G. De
Luca, D. Gambi
University of Chieti (Chieti, I)

Low dose oral methotrexate (LDOM, 7.5 mg/week) has been proposed as a
therapy (tx) for chronic progressive multiple sclerosis (CPMS). We report
here data on 43 consecutive patients (pts) aged 48 ± 9.9 years (yrs), 14 fe-
males, 30 secondary progressive (SP) treated since 1998. All pts had dete-
riorated in the yr before tx. Disease duration ranged 5–30 yrs, disease on-
set was at 19–60 yrs; tx was started at 44.6 ± 9.9 yrs. Mean tx duration is
34.5 ± 20.2 yrs. Six pts interrupted tx after less than 1 yr (2 toxicity, 1 inef-
ficacy). Of the 37 pts completing at least 1 yr of tx (27 SP) 6 interrupted tx
(2 inefficacy, 2 toxicity). Of the 27 pts completing at least 2 years of ther-
apy (21 SP) only 2 interrupted tx for inefficacy. Of the 21 pts completing 3
yrs of tx (17 SP) 1 interrupted tx for bad compliance. Of the 15 pts treated
for at least 4 yrs (12 SP) none interrupted tx and 6 (1 SP) have completed
at least 5 yrs of tx. Further data are on the 37 pts with at least 1 yr of fol-
low-up. EDSS increased from 5.3 ± 0.2 1 yr pre-tx to 6.1 ± 0.2 at T0 and sta-
bilized at 6.2 ± 0.2 at yr 1 (p < 0.001); 78 % of pts were stable or improved
(60 % of PP, 85 % of SP). Analysing the 10 primary progressive (PP) pts,
EDSS increased from 4.2 ± 0.5 1 yr pre-tx, to 5.3 ± 0.5 at T0, then stabilized
to 5.4 ± 0.5 at 1 yr (p < 0.005). In the 27 SP pts EDSS increased from 5.8 ± 0.2
1 yr pre-tx to 6.5 ± 0.2 at T0 and remained the same at yr 1 (p < 0.001). This
effect was partly obtained associating 1 or more methylprednisolone (MP)
courses to LDOM tx in 23 pts who were stable (18) or better (4) according
to the EDSS score after 1 yr of tx. Among the 15 pts not receiving MP
courses only 1 improved, 7 were stable. Gadolinium-enhanced MRI scans
have been performed at baseline (stable in 8 % of patients, active in 25 %)
and yearly thereafter.Among pts having an active scan at baseline only 3 %
were still active at yr 1; of the 75 % not active at baseline 8 % were active at
yr 1. Tolerability has been good in most: liver echography at yr 1 shows
mild steatosis in 40 % and is normal in 60 %; blood chemistry has shown
transient increases in liver enzymes (grade 2) in 40 %, none developed cir-
rhosis; blood cell counts have been transiently abnormal (grade 2) in 2.
The most common clinical side effect is nausea, well controlled with dom-
peridone pre-medication and dose fractionation. Other reported side ef-
fects are headache and fever. LDOM appears to be safe up to 5 years, with
no serious toxicity after yr 1.

P225
Disease-modifying treatments in children and adolescents with multiple
sclerosis
M. Eraksoy, Z. Yapici, S. Ayta, G. Akman-Demir, F. Bilgili, B. Topcular, H. Oz-
can
Istanbul University (Istanbul, TR)

With the development of newer disease-modifying agents (DMAs) and an-
timetabolic chemotherapeutic drugs, it is possible to modify the disease
course of multiple sclerosis (MS) before reccurrent relapses become asso-
ciated with the development of axonal injury. If such agents are indeed ef-
fective, they should be considered early course of MS in children and ado-
lescents to delay the onset of clinically definite MS (CDMS).

This study was designed to reveal the effects of DMAs in patients with
MS before 16 years of age, between 17 and 20 years, and after 20 years of
age with childhood-onset MS(COMS). These patients have been followed
by us in Child Neurology and MS units at least for 2 years. All the patients
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had developed MS under 16 years of age; and have CDMS with relapsing-
remitting course (RRMS)at the initiation of the treatments. The patients
received DMAs at least one year.

In this series, 42 out of 105 patients with COMS have been receiving
these agents. In 16 patients(pts), these treatments were initiated under 16
years of age (group 1). In the rest of the patients, DMAs were initiated be-
tween 17 and 20 years in 11 pts and after 20 years of age in 14 pts (group
3). In the first group, 16 patients (11F/5M)have been using DMAs: IFNB-1a
(30mcg)(n = 8), IFNB-1a (44 mcg)(n = 3), IFNB-1b(8MIU)(n = 3), glati-
ramer acetate(n = 2). Mean age at onset of disease was 11.2 yrs, duration of
disease ranged 2 to 9 yrs, duration of treatments ranged 1 to 4 yrs. Relapse
rate 2 years before treatments ranged 1 to 3, EDSS at the initiation of treat-
ments ranged 0.0–5.0, relapse rate 1 year after treatments ranged 0 to 1.
EDSS 1 year after treatments ranged 0.0 to 5.0. Two patients developed sec-
ondary progressive course 1 year after treatments. The above-mentioned
parameters were studied and were compared in group 1, 2 and 3.

In conclusion, this study revealed that disease- modifying agents were
reduced the relapse rates in all groups in the first year of treatments and
are safe and tolerated in children and adolescents with MS. Although early
treatments seem to be effective, further prospective studies with pro-
longed follow-up will require to clarify whether therapeutic benefit is
long-lasting.

P226
Long and short term prognostic factors in multiple sclerosis
G. Iuliano, R. Napoletano, M. Tenuta, A. Esposito
OO.RR. Salerno (Salerno, I)

Background: We observed elsewhere that patients with more than 2 attacks
in the first 2 years show significantly higher EDSS after 10 years; in this pa-
per we evaluate prognostic factors so to find other indicators for early ther-
apy.

Patients and methods: 95 patients, 23m, 72 f, age at onset 29.16yrs
(11–50), with complete history of attacks, were included; follow up dura-
tion mean 8yrs (2–31).Variables were: N. of systems at onset: 1 = 59; 2 = 27;
3 = 3; 4 = 4, optical neuritis: 22pts; first inter-attack interval: 25.53 months
(1–204); Attacks in the first 2years: mean 1.90 (1–6); EDSS at 0–2yrs:
N = 93; median = 1 (0–4.0), at 4–6yrs: N = 66; median = 1.5 (0–5.0); at
8–10yrs: N = 46; median = 2 (0–6.5); at 13–15yrs: N = 22; median = 2 (0–4,
5); Shift to secondary progressive(SP); Years before starting DM therapy:4
(0–23); Therapy; Diagnosis made at onset. Statistics were made by Multi-
ple Regression, Kruskal-Wallis, Mantell-Hanszel chi square and Kaplan-
Meier curves.

Results: Outcome long time variables: EDSS at 10yrs is in correlation
with EDSS at 0–1yr (p = 0.001) and N. of systems at onset (p = 0.0043).
EDSS at 15 years is correlated with N. of attacks in the first 2 years
(p = 0.037), the first EDSSs (at 0–1yrs p = 0.026; at 4–6yrs p = 0.037), and
the therapy (p = 0.040). Shift to SP is less common in females (OR 0.33; CI
0.09–1.22, p = 0.046). Short time outcome variables: The first inter attack
interval correlates only with EDSS at 10yrs (p = 0.027). The EDSS at 0–1yr
(N = 46) correlates with the N. of systems at onset (p = 0.001), with the
EDSS at 4–6yrs (p = 0.04) and at 10yrs (p = 0.001). The N.of systems inter-
ested at onset (N = 46) correlate either with EDSS at 0–1yr (p = 0.002) and
EDSS at 10yrs(p = 0.007); Kaplan-Meier curves for first inter-attack inter-
val show a suggestive but not significant trend for the N. of systems at on-
set, and a longer interval for optical neuritis (log-rank p = 0.039).

Discussion: Our data agree with most literature. In short time, optical
neuritis shows longer intervals to a new attack; more systems interested at
onset correlate with EDSS. In long time, EDSS at 10yrs is correlated with
the N. of systems at onset, the first inter-attack interval, and the basal EDSS.
Secondary progression is more common in males. We believe it could be
useful evaluating, for early treatment, patients with more systems in-
terested at onset, and incomplete recovery, in particular if males. In clini-
cally isolated syndromes, particularly optical neuritis, waiting for a relapse
could help for both diagnosis and prognosis.

P227
Cognition in the early stage of multiple sclerosis
A. Kunkel, D. Schulz, J. H. Faiss
Landesklinik Teupitz (Teupitz, D)

Background: Multiple Sclerosis (MS) is one of the most frequent inflam-
matory diseases of the central nervous system. It is well known, that cog-
nitive functions are often impaired in the later stage of the disease. 45–50 %
of all MS patients suffer from cognitive dysfunctions. 22–31 % of the pa-
tients show memory and learning deficits, 22–25 % deficits in attention
and 12–19 % executive dysfunctions. Frequently quality of life is affected.

Objective: There is only little knowledge about cognitive dysfunctions
in the early stage of MS and its treatment. The aim of our study was to find
out specific patterns of cognitive dysfunctions in the early stage of the dis-
ease.

Methods: We included 21 MS-patients (7 male, 14 female, relapsing re-
mitting MS, primary progressive MS) with an onset of first neurological
symptoms within two years (mean 15 months) preceding the study com-
pared to 22 healthy controls. The neuropsychological assessment consisted
of five tests for memory and learning deficits, four tests recording atten-
tion deficits, two tests for executive functions and one test for spatial func-
tions, completed by a depression scale and a test for assessing intellectuell
capabilities. Patients and healthy controls underwent randomized exami-
nations.

Results: We can demonstrate few cognitive dysfunctions in the MS-pa-
tients. As a main result decreased reaction time (p = 0.005), nonverbal
memory deficit (p = 0.001) and planning deficit (p < 0.001) was found in
most of the patients compared with healthy controls. High depression
scores didn’t show any influence on the test results of the experimental
group.

Conclusions: Our findings suggest, that even in the early stage of MS
cognitive dysfunctions are evident. In an ongoing study we correlate cog-
nitive functions at the time of first symptoms consistent with the diagno-
sis of MS with the extent of lesion load in magnetic resonance imaging,
magnetic transfer imaging and magnetic resonance spectroscopy.

P228
Long-term outcome in patients with chronic progressive multiple sclero-
sis
D. Kountouris
Neurological Diagnostic Centre Athens (Athens, GR)

Background: This is the first report in the medical literature documenting
the therapeutic effect of combining mitoxantrone and intravenous im-
munoglobulins (IVIGY/ln treating chronic progressive multiple sclerosis
(MS).

Method: Participating in this preliminary study were 36 MS patients,
including 12 controls in group A on corticosteroids (primarily methyl-
prednisolone), 12 patients receiving mitoxantrone and methylpred-
nisolone in group B, and 12 patients receiving mitoxantrone, methylpred-
nisolone, and IV1G in group C.

Results: After one year of treatment, the Kurtze Expanded Disability
Status Scale (EDSS) scores showed a significant improvement (p < 0.05)
when comparing group A to groups B and C. According to this scale group
A patients deteriorated slightly, whereas group B patients improved 44 %
and group C, 52 %.

Conclusion: Though our study was small and preliminary, the results
are promising and reflect the potential benefit of combining low-dose mi-
toxantrone with high-dose 1VIG. Future directions to retest my hypothe-
sis should take a double-blind, randomized approach involving more pa-
tients with chronic, progressive MS.

P229
How much do the first relapses influence outcome in multiple sclerosis?
G. Iuliano, R. Napoletano, M. Tenuta, A. Esposito
OO.RR. Salerno (Salerno, I)

Background: Assessing prognosis of patients with different attacks in the
first 2years, can help to evaluate costs and benefits of early treatment.

Patients and methods: 95 patients, 23m, 72 f, age at onset 29.16yrs
(11–50), with complete history of attacks, were included; follow up dura-
tion mean 8yrs (2–31).Variables were: N. of systems at onset: 1 = 59; 2 = 27;
3 = 3; 4 = 4, optical neuritis: 22pts; first inter-attack interval: 25.53 months
(1–204); Attacks in the first 2years: mean 1.90 (1–6); EDSS at 0–2yrs:
N = 93; median = 1 (0–4.0), at 4–6yrs: N = 66; median = 1.5 (0–5.0); at
8–10yrs: N = 46; median = 2 (0–6.5); at 13–15yrs: N = 22; median = 2 (0–4,
5); Shift to secondary progressive(SP); Years before starting DM therapy: 4
(0–23); Therapy. Statistics were made by Multiple Regression, Kruskal-
Wallis and Yates corrected chi square.

Results: EDSS at 10years is correlated with EDSSs at 0–1yrs (p = 0.001)
and 4–6yrs (p = 0.011), N. of systems (p = 0.0043), and, inversely, first inter-
attack interval (p = 0.0021). At 15years become significant attacks in the
first 2years (p = 0.037), therapy (p = 0.040), year of its starting (p = 0.033),
and first EDSSs (0–1yrs p = 0.026; 4–6yrs p = 0.037). First inter-attack in-
terval correlate only with EDSS at 10yrs (p = 0.027). As to attacks in the
first 2years, there is significancy for EDSS at 10yrs (p = 0.032), restricted
only to patients with more than 2 attacks (stratificating, pts with 1 or 2 at-
tacks: not significant; pts with 1, 2 and 3 attacks: p = 0.047; pts with 1 and
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3 attacks: p = 0.028). Shift to SP is not different. Median EDSS at 10yrs is 1.5
in pts with 1attack, and 2.250 in those with 2 or 3; the first inter attack in-
terval is 50.94 months in the 37 pts with 1attack, 11.37 in the 32 pts with 2;
6.71 in the 21 pts with 3.

Discussion: The N. of attacks, when not high, modify only slightly and
not significantly the prognosis of MS. Increasing observation at 15 years
should enhance reliability. As to treatment, waiting for a relapse could be
quite harmful, and could help in diagnosis and prognosis. Treating early
65 patients for 32 months, knowing EDSS unchanged at 10 yrs, is certainly
more expensive than treating, on the second attack, 32 pts after 11 months,
and other 33 after 51 (and also in these last the prognosis is not signifi-
cantly worse): 2035 months of therapy would be saved without changing
results. It could help evaluating for early treatment pts with more systems
interested at onset, rather than clinically isolated syndromes; we treat this
subject in a different paper.

P230
Direct comparison study of the effect of beta-interferons in Iranian pa-
tients with multiple sclerosis (results of a 6-year therapy)
H. Pakdaman, S. Shahbeigi, R. Pakdaman
Shaheed Beheshti University (Tehran, IR)

According to our data, the prevalence of MS in IRAN is about 40,000. So it
seems Iran is a country with high prevalence of MS. During 6 years (from
1997 to 2002), we have studied the effects of beta-interferon (a and b
group) on 214 patients with CDMS. This is a single blind study, physician
was blind and the patients were divided into three groups. All patients of
three groups were matched according to age (X = 28.7 ± 6 Y), sex ratio
(3.35), age at diagnosis (25.8 ± 5.4 Y), EDSS (2.1 ± 1.5). Group A (72) re-
ceived AVONEX 30 mg/IM, once a week, Group B (83) who received REBIF
22 MG/SC 3 times in week and group C (59) who received BETACERON
8MIU/SC every other day. The most important factors were the rate of pa-
tient without relapsing, progression of disease, mean number of T2 active
lesions, mean number of T1 lesions and drug side effects. At the end of the
1st year in group A 55 patients (76.3 %) and in group B and group C 61
(73.5 %), 42 (71.2 %) were free from relapsing.According to the EDSS, in the
end of the first year the progression of the disease were 0.6, 0.5 and 0.6 and
in the end of the second year were 1.3, 1.2 and 1.2 and in the end of 5th year
were 2.2, 2.0 and 2.35 respectively. According to appearance of new lesions
in T2 MRI, in end the first year 79 %, 91.5 % and 88.3 % of the patients were
free from lesions and in end of 5th year 45.3 %, 40.2 %, 41.4 % of the patients
were free from new lesions respectively. The most unwanted side effects
was skin rash in 56.2 % of the patient who received BETACERON, 45.4 % of
the patient who received REBIF and 21.1 % with AVONEX.As a whole there
is not any significant differences in therapeutic advantages of these inter-
ferons.

P231
The evaluation of the clinical course of patients with progressive multiple
sclerosis treated with Novantrone
J. Lotfi, M. Meftahpoor, A. Soltanzadeh, A. Shahrasbi
Tehran University of Medical Sciences (Tehran, IR)

Objective: To evaluate clinical course of patients with progressive MS
treated with novantrone.

Methods: This was a one year interventional study of 35 patients with
secondary progressive, worsening relapsing-remitting or progressive re-
lapsing MS.

Inclusion criterias were age < 45 years, duration of the disease < 15
years, Kurtzke expanded disability scale(EDSS) < 7, active course of the
disease, no administration of any other immunomodulator agents. The pa-
tients were treated with 12 mg/m2 of the cytotoxic agent Novantrone, ad-
ministered every 3 months for 12 months. Clinical assessments were per-
formed every 3 months. Disabilities at the entry and every 3 months were
evaluated based on the EDSS.The number of exacerbations over the 12
months were recorded.

Results: A statistically significant decrease in the mean number of ex-
acerbations in worsening relapsing-remitting group was observed (P
value = 0.0001)The mean percentage of decreased attack was 82 % (St. er-
ror = 4.84).

Significant improvement on EDSS was seen during treatment com-
pared with the time before treatment (P value = 0.0001).Mean decrease in
EDSS was 0.1743 (St. d = 0.3230). EDSS change in progressive relapsing
group was not significant (P value = 0.406).The change in EDSS was not in-
fluenced by the duration of the disease or age.

Conclusion: Our study suggests that Novantrone might be effective in

reducing disease activity, both by decreasing the mean number of exacer-
bations and by slowing the clinical progression.

P232
Side effects of interferon-beta 1a in relapsing-remitting multiple sclerosis
J. Lotfi, S. Adibnejad, A. Beheshtian
Shariati Hospital (Tehran, IR)

Background: Over the past few years, interferon-beta has been widely used
as a modifying treatment for multiple sclerosis and there are conflicting
data about its adverse effects ‘some of which such as major depression
could be serious.

Methods: Study was made on 60 Iranian patients (19 male and 41 fe-
male) with relapsing-remitting multiple sclerosis diagnosed by Mc Don-
ald’s criteria, for 15 months from the first injection of interferon beta 1-a.
All patients were seen 4 times during this 15 months study (0, 3, 9, 15
months after the first injection) and in each visit the following evaluations
were performed: 1. Patients were asked carefully about their feelings and
symptoms after every injection 2. The results of laboratory tests (CBC and
LFT) were assessed. 3. Four psychological tests include: Beck Anxiety In-
ventory (BAI), Beck Depression Inventory (BDI), Hamilton Rating Scale
for Anxiety (HRSA), Hamilton Rating Scale for depression (HRSD) were
made.

Results: Among 60 studied patients at the first visit (after first injec-
tion) we had 41 patients with flu like syndrome (36 in the 2nd visit, 28 in the
3rd and 17 in the last one), 26 with headache (21, 17, 11), 10 with sleep dis-
turbances (7, 4, 4), 22with muscle ache (17, 12, 8), 11 with MS motor symp-
toms exacerbation (9, 9, 7), 15 with urinary frequency (11, 10, 7), 5 with
nausea and vomiting (3, 1, 0) and no patient (0, 0, 0) had injection site re-
action. One 20-year-old woman had acute reaction (severe seizure, vomit-
ing, headache, fatigue) after first injection, which leads to discontinuation
of her treatment. Elevation in liver enzymes was found in 3 cases. Mild ane-
mia developed in 2 cases. There was a significant relationship between uri-
nary frequency and male gender (P < 0.001).

Conclusion: The adverse effects show significant improvement during
the course of treatment and there were no serious complications related to
treatment with interferon beta 1-a in multiple sclerosis patients. There is
not significant relationship between use of interferon beta 1-a and devel-
opment of depression.

P233
The measurement of antibodies binding to interferon-beta in Iranian
multiple sclerosis patients treated with interferon-beta
P. Jangouk, F. Hooshmand, R. Vaezeafshar, J. Lotfi, A. Amirzargar, B. Nikbin
Iranian Multiple Sclerosis Society (Tehran, IR)

Background: Interferon beta (IFN-beta) is the most commonly used treat-
ment in relapsing-remitting multiple sclerosis (MS). The immunogenicity
of beta IFNs among Iranian patients under treatment has not yet been de-
termined. In this study, for the first time in Iran, the level of binding anti
IFN-beta was compared in patients receiving IFN-beta 1a (Avonex, Bio-
gen) with patients treated with IFN-beta 1b (Betaferon, Berlex).

Methods: Blood sera was obtained from 60 patients treated with
Avonex and 18 patients treated with Betaferon. Antibodies binding to IFN-
beta were measured using ELISA.

Results: Binding antibodies (Babs) developed in 22 of 60 patients
(36 %) receiving Avonex, whereas of 18 patients treated with Betaferon 12
(67 %) became Bab positive. No correlation was found between relapse
rates and positive Bab.

Conclusion: This is a preliminary report of an ongoing study. Our re-
sults show that Betaferon is more immunogenic that Avonex among Iran-
ian MS patients and this is compatible with prior studies in other coun-
tries. Since the effects of IFN-beta on MS disease activity and progression
are partial, large sample sizes are required to demonstrate clinical corre-
lates of binding antibodies. Also further study is needed to detect Neutral-
izing antibodies (Nabs) in Bab positive patients.
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Extrapyramidal disorders

P234
Can static posturography help to identify fallers between Parkinson pa-
tients? A pilot study
P. Valkovic, S. Krafczyk, M. Saling, J. Benetin, K. Bötzel
Derer’s University Hospital, Klinikum Grosshadern (Bratislava, SK; Mu-
nich, D)

Introduction: Postural instability and falls reduce quality of life and in-
crease morbidity and mortality of the patients with Parkinson’s disease
(PD). Recognition of the patients in the higher risk of falling has individ-
ual, social and economic consequences. This study is aimed to the specifi-
cation of postural sway in the progression of PD and to define optimized
posturographic measures which could predict future falls in PD.

Subjects and methods: Twelve early stage PD subjects without postural
problems, 15 advanced PD patients with the history of falls and 13 age-
matched controls participated in the study. Changes in the center of foot
pressure (COP) in the anteroposterior (AP) and mediolateral (ML) direc-
tions during upright stance while eyes open and closed were measured by
means of static posturography. The root mean square (RMS) and the sway
path (SP) values from the displacement of the COP were calculated.

Results: Advanced PD patients were significantly more unstable in both
directions than patients in early stages and elderly controls, which did not
differ. RMS proved to be more pathognomonic than SP in that it is less af-
fected by parkinsonian tremor. Ratios of ML and AP sway showed that pa-
tients in advanced stages of PD use distinct strategy of postural stabilisa-
tion predilecting for ML instability versus AP postural activity.

Conclusion: General increase of the sway and ML instability in ad-
vanced PD patients with the history of falls seem to be special variables,
which could contribute to the identification of the the patients with the
risk of falling. The ML sway is controlled by hip abductors and adductors,
thus physiotherapy should be oriented to improve the strength and elas-
ticity of these muscles. Future research with the prospective design and
larger subject numbers is needed to confirm results of our study. Sup-
ported by Marie Curie Training Site QLK5-CT-2000-60087.

P235
Parkinsonism and exposure to neuroleptic drugs in residents of an Italian
nursing home
G. Riboldazzi, D. Calandrella, A. Citterio, C. Mascetti, G. Bono, E. Mar-
tignoni
University of Insubria, IRCCS Mondino, University Amedeo Avogadro
(Varese, Pavia, Novara, I)

Objective: To estimate the prevalence of parkinsonism both idiopathic or
due to exposure to neuroleptics in the residents of an Italian nursing home.

Background: Older people frequently show signs of parkinsonism but
information about its prevalence in nursing homes is limited. Despite
growing evidence about an increased incidence of parkinsonism due to
neuroleptic drugs in the elderly, recent studies have shown that up to half
of residents of nursing homes receive them.

Methods: We studied 339 residents of a nursing home located in North-
ern Italy. The demographic data and the medical history of each patient
were recorded. A complete structured neurological examination was per-
formed including the assessment of parkinsonism, depression, cognitive
decline and disability. Parkinsonian signs were sorted into four categories
of motor signs of parkinsonism: bradykinesia, gait disturbances, rigidity
and tremor. Parkinsonism was defined as the presence of two or more
parkinsonian-sign categories.

Results: The residents studied, composed of 261 women (77.6 %) and
78 men (22.4 %), had an age between 55 and 107 with an average of 83 (SD
11) years. Seventy-one subjects composed of 47 women (66.2 %) and 24
men (33.8 %) had parkinsonism. The mean age was 80.3 (SD 9.4) years,
ranging from 64 to 98 years. In 37 subjects (52.2 %) parkinsonism was di-
agnosed through this study. The residents affected by parkinsonism were
significantly younger than not affected ones (p < 0.05). Forty-five among
the subjects with parkinsonism (63.4 %) had a cognitive decline, 44 (62 %)
psychosis and 44 (62 %) depression. These conditions appeared signifi-
cantly correlated to parkinsonism (p < 0.005). Subjects with parkinsonism
appear to have a significantly higher rate of falls with bone fracture
(p < 0.05). Neuroleptics were used by 36 (50.7 %) people with parkinson-
ism and 67 (25 %) without parkinsonism. Parkinsonism was found signif-
icantly correlated with the use of neuroleptics (p < 0.005).

Conclusions: Our results clearly show a high rate of parkinsonism in
nursing homes greatly undiagnosed (52.2 %), in agreement with literature.
Neuroleptic drugs used in institutionalised elderly are often associated

with parkinsonism. Optimising medical and neurological services could
help in choosing the suitable treatments for motor and behavioral disturb-
ances, and also in improving the quality of life of many elderly living in
institutions.

P236
Improvement of motor function in early Parkinson’s disease by safi-
namide, a new neuroprotectant anticonvulsant
R. Fariello, F. Stocchi, G. Arnold, M. Onofrj, H. Kwiecinski, A. Szczudlik, A.
Thomas, U. Bonuccelli, A. Van Dijk, C. Cattaneo
Newron Pharma, Institute Neuromed, Charité University, Ospidale Civile,
University Hospital, Collegium, USL Della Versilia, Kendle on behalf of the
Safinamide Parkinson’s Study Group

Safinamide is a new anticonvulsant neuroprotectant that also modulates
dopamine metabolism. As a first step in the development of safinamide as
an anti-parkinson agent a study was designed to ascertain improvement of
motor function in early Parkinson disease. The primary efficacy hypothe-
sis was a significant increase of the number of responders (i. e. patients
showing a > 30 % improvement in the UPDRS-III scores) compared to
placebo.

In a double blind placebo controlled study 168 patients with early id-
iopathic Parkinson, were randomly allocated to 3 groups: 2 treatment arms
(safinamide 0.5 and 1.0 mg/kg/day) or one placebo. Treatment lasted for 12
weeks. Motor function was evaluated with UPDRS-III and AEs were re-
ported by the patients and monitored by laboratory tests.

The higher tested dose of safinamide (median 70 mg/day, range 40–90)
significantly increased the percentage of responders from 21.4 (placebo) to
37.5 % (P < 0.05, calculated by logistic regression analysis). Correspond-
ingly the UPDRS-III scores improved at treatment end versus baseline of
an average 3.4 % in the placebo group, and 20 % in the higher safinamide.
The lower safinamide (median 40 mg/day, range 20–40) group improved by
15.8 % their UPDRS-III scores without reaching significance, with a re-
sponders rate of 30.9 %. Incidence of AEs was lower in the safinamide
groups compared to placebo. In the subgroup of 101 patients under stable
treatment with a single dopamine agonist the degree of improvement was
greater (47.5 % of responders, average 30.5 % UPDRS improvement) with
safinamide 1.0 mg/kg/day.

In this first clinical study safinamide at the median dose of 70 mg/day
(range 40–90) induced a significant improvement in motor performance in
early Parkinson. This study suggests also that the beneficial effect is mag-
nified when associated to a dopamine agonist. Based on tolerability equal
to placebo, further studies shall explore efficacy at higher doses.

P237
Respiratory function in patients with Parkinson’s disease
S. Bostantjopoulou, Z. Katsarou, V. Tsara, P. Kakavelas
University of Thessalonica (Thessalonica, GR)

Objectives: Respiratory dysfunction in patients with Parkinson’s disease
(PD) is a complex problem. A number of factors including disease cardinal
symptoms, abnormalities of ventilatory control and treatment side effects
may be responsible.The purpose of this study was to assess pulmonary
function and respiratory muscle force in PD patients in relation to clinical
parameters of the disease.

Methods: Fifty seven PD patients were studied. Their mean age was
58.1 ± 11.0 yrs. The cardinal symptoms of the disease and overall disabil-
ity were evaluated by means of the Unified Parkinson’s Disease Rating
Scale (UPDRS). Pulmonary function was assessed by flow volume curve
spirometry. Respiratory muscle force was measured by the maximal inspi-
ratory (MIP) and expiratory pressure (MEP). Arterial blood gases were
also measured

Results: Mean PO2 and CO2 levels were normal. Mean percentage pre-
dicted vital capacity (FVC) and forced expiratory volume in one second
(FEV1) were within normal range (FVC = 82.2 ± 18.7; FEV1 = 89.9 ± 20.1).
However abnormal FCV and FEV1 values were observed in 42.1 % and
36 % of PD patients respectively. Mean MIP was below normal levels
(41.58 ± 25). Mean MEP was within normal range (58.04 ± 27.43), but in
43.5 % of PD patients it was below normal. PIM and PEM values correlated
negatively with bradykinesia and UPDRS scores.

Conclusion: Our findings indicate that although subclinical pulmonary
dysfunction is present in a considerable percentage of PD patients, their
main respiratory problem arises from disturbances in respiratory muscle
force. This should be taken into consideration in the rehabilitation man-
agement of PD patients
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P238
Postural reactions to neck proprioceptive stimuli are increased in ad-
vanced Parkinson’s disease
P. Valkovic, S. Krafczyk, M. Saling, J. Benetin, K. Bötzel
Derer’s University Hospital, Klinikum Grosshadern (Bratislava, SK; Mu-
nich, D)

Introduction: Sensory disturbances are a frequently overlooked symptom
of Parkinson’s disease (PD). In tasks requiring the judgement of limb po-
sition, these patients regularly underestimate the amplitudes of active or
passive movements. We studied whether proprioceptive stimuli are also
underestimated in situations in which they are essential for fast uncon-
scious postural reactions during stance. This may be an explanation for
frequent equilibrium disturbances in the PD population.

Subjects and methods: Bilateral vibration (1 mm, 80 Hz) was applied to
the posterior neck muscles of 11 early stage PD subjects, 13 advanced PD
patients and 13 healthy control subjects while recording the center of foot
pressure displacements in the anteroposterior direction by means of static
posturography. The averaged postural responses following the onset of the
vibration pulse (duration 3000 ms) were analyzed.

Results: All three groups demonstrated similar pattern of the averaged
postural reactions to the onset of vibration. Likewise, there were no inter-
group differencies in the latencies of these reactions. However, advanced
PD patients’ reactions to neck vibration onset were significantly increased
in comparison with the other two groups, which did not differ.

Conclusion: Contrary to the characteristically reduced velocity and
size of voluntary limb movements in PD, velocity and amplitude of pos-
tural reactions as well as the gain of proprioceptive input signals seem to
be increased in advanced PD. Supported by Marie Curie Training Site
QLK5-CT-2000-60087.

P239
Apomorphine infusion in advanced Parkinson’s disease: lessons to be
learnt when treatment fails
D. Mor, S. Smith, M. H. Marion
St George’s Hospital, St George’s Hospital and Medical School (London,
UK)

Continuous apomorphine infusion has been used for the last 15 years for
controlling motor fluctuations in advanced Parkinson’s disease. We report
a cohort of 17 patients, treated with apomorphine pump over the last 2
years and focus on the 4 patients who subsequently proved completely un-
suited to the treatment, despite good motor response and minimal short
term side effects. 2 patients had to stop because of lack, or loss, of a sup-
portive partner, and 2 patients with an undisclosed past history of exces-
sive alcohol consumption used escalating doses of apomorphine. Psycho-
logical and social factors are important to consider before embarking on
apomorphine as a mode of treatment.

P240
Myoclonus-dystonia syndrome associated with psychiatric disorders and
findings in the brain perfusion SPECT
S. Papapetropoulos, A. Argyriou, P. Polychronopoulos, P. Gourzis, T. Spiri-
donidis, S. Salakou, V. Sirrou, P. Papathanasopoulos
University Hospital of Patras (Rion, Patras, GR)

Aim: We present the first Greek family with typical Myoclonus-dystonia
syndrome (MDS) including the SPECT findings in one of the two patients
examined.

Methods: Five living and two deceased individuals with clinical MDS
were identified. Two brothers clinically affected provided a detailed family
history, medical history, underwent a neurologic examination, psychiatric
evaluation, neurophysiological testing, neuroimaging and SPECT exami-
nation.

Results: Brother I: Onset occurred at age 3, with jerky movements of the
right lower limb, followed by upper limb involvement. By age 10 the jerky
movements had worsened and progressed to the head. Left foot dystonia
occurred at age 17. The symptoms were alcohol dependent and improved
after the intake of 2–3 units. Stress caused transient worsening of my-
oclonus. Motor examination revealed myoclonus of the head, left arm, and
left leg, left shoulder elevation, and left foot dystonia. The patient was rated
as “definite” for both myoclonus and dystonia. Psychiatric history and psy-
chiatric profile were remarkable for major depression and generalized
anxiety disorder. Neuropsychological testing found moderate intelligence
and cognitive deficits. Electrophysiological tests, EEG and MRI findings
were unremarkable. Brain perfusion SPECT revealed bilateral temporal
lobe hypoperfusion (more prominent in the left hemisphere).

Brother II: Onset occurred at age 10, with jerky movements of both up-
per limbs, followed by mild bilateral upper limb dystonia and dystonic
tremor. The symptoms were mild until the age of 18 when head and upper
limb myoclonus became very prominent. At the same time the patient
started suffering panic attacks. The symptoms were alcohol dependent and
improved after the intake of 2–3 units. The patient suffered from alcohol
abuse.

Motor examination revealed myoclonus of the head, arms, shoulder el-
evation, and upper limb dystonia. The patient was rated as “definite” for
both myoclonus and dystonia. Psychiatric history and psychiatric profile
were remarkable for obsessive-compulsive disorder, major depressive dis-
order, alcohol dependence and panic disorder. Neuropsychological testing
found moderate intelligence and cognitive deficits. Electrophysiologic test,
EEG and MRI findings were unremarkable. Brain perfusion SPECT was re-
fused.

Conclusion: Cognitive deficits, psychiatric abnormalities and patho-
logical findings in the brain perfusion SPECT occurred in the first Greek
family with typical MDS.

P241
Deep brain stimulation in Parkinson’s disease: controversies between pre-
sent electrodes activation theories and historical stimulation approaches
(SAFN-SPC theories)
S. G. Echebarria Mendiet
(Las Arenas – Getxo, E)

Introduction: First electric stimulations of the brain with therapeutic aims
were performed in the fiftees (septal area). In the decade of ’70, some the-
oric and empiric premises were established. In that epoch, parameters of
applied current were such ones that usual principles of electric action
could not be considered as principles of brain electric stimulation. Nowa-
days, high frequency stimulation of the subthalamic nucleus or globus pal-
lidus has proven to be a highly effective treatment for motor fluctuations
and dyskinesias in advanced Parkinson’s disease. The exact mechanisms of
deep brain stimulation will remain a matter of debate. Different studies
consider that it is worthwhile considering the position of active contacts
with respect to structures located at the interface between the subthalamic
nucleus and the subthalamic area (in the case of STN stimulation). So other
structures located in the subthalamic area (not only nucleus) have to be
considered for the therapeutic effect of DBS, for example the pallidothala-
mic fiber tracks, fields of Forel and the zona incerta.

Methods: It is assessed the variability of prior studies and experimen-
tal trials in pre-evidence levels of historical electric stimulation in the
decades of seventies and eighties, by citation tracking. There were encoded
methodological variables, publication variables and data concerning sum-
mary odds ratios, that depend on inclusion criteria and investigator vari-
ables, such evidence of experimental models and confluence of method-
ological issues.

Results/conclusions: ‘Stable pathological condition’ (SPC) theory
served as a basis for therapeutic electric stimulation in different prototyp-
ical studies in such periods: its resolution deserved a necessity of unsta-
bility, disorganization of the long-term memory matrix that supported the
condition and the activation of a compensatory mechanism. These first
potential models were performed with electric stimulations of ventrolat-
eral nucleus, medium center and pulvinar nucleus in thalamus and the dif-
fuse upper brainstem regions and pallidal structures (Obrador, Smirnov).
Concepts as stable artificial functional nets (SAFN)have a real similarity
with actual theories about boundaries in a wide topographical stimulation
in subthalamic area. SAFN is a theoric concept that, by means of simulta-
neous stimulation with electrodes generates a cybernetic network in brain
systems, similar to recent developments in DBS

P242
An unusual presentation of ataxia-telangiectasia
K. Stenlake, M.-H. Marion
St George’s Hospital and Medical School (London, UK)

Ataxia-Telangiectasia (A-T) is an autosomal recessive disease with neuro-
logical and immunological manifestations, associated with an increased
risk of malignancy. Usually, this condition is diagnosed in childhood with
progressive cerebellar atrophy, oculomotor apraxia, choreoathetosis, im-
munodeficiency and telangiectasias of the conjunctivae starting before the
age of 6 years. The gene frequency is between 1 in 100,000 and 1 in 300,000.
The condition is fifteen times more common in females than males.

We want to report a 30 year old Algerian gentleman from a non-con-
sanguinous family presented with a 27 year history of a movement disor-
der. He first developed motor problems after a childhood illness at the age
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of 3, these have progressed slowly over the years. There is a strong family
history of breast cancer, 2 sisters have breast adenocarcinoma. One af-
fected sister who died at the age of 35 from breast cancer, had also a move-
ment disorder which was more severe than in our patient. His father de-
veloped cancer of the prostate in his sixties. On examination he has a mild
gait ataxia, normal tonicity and areflexia of the legs. He has mild dystonic
and choreiform movements of his head and limbs, but normal oculo-
motricity and no conjunctival telangiectasia. Diagnosis of A-T type syn-
drome is aided by the discovery of a raised serum alpha-fetoprotein, ab-
normal radiation sensitivity of lymphoblasts, immunodeficiency with
reduced immunoglobulins or T-cell deficiency and low or absent intra-nu-
clear serine-protein kinase ATM levels. We will discuss the use of these
tests, coupled with karyotyping and ultimately molecular genetic testing
which we have used to establish the diagnosis.

In conclusion we would like to present, using videotape footage, a case
of 30 year old gentleman with a non specific disorder in whom a family his-
tory of breast cancer alerted us to the likely diagnosis.

P243
Persistent Parkinsonism developed during interferon-alpha therapy for
chronic hepatitis
D. Calandrella, G. Riboldazzi, G. Minonzio, P. Grossi, E. Martignoni
University of Insubria, Ospedale di Circolo, University A. Avogadro
(Varese, Novara, I)

Objective: To analyse a case of persistent parkinsonism developed during
interferon-alpha (IFN-alpha) treatment for chronic hepatitis C.

Background: The IFN-alpha has antiviral and antiproliferative proper-
ties but its use is limited by frequent neuropsychiatric side effects. Recently
chorea with frontal subcortical dementia and parkinsonism were reported
even if IFN-alpha is not considered a drug inducing parkinsonism.

Case report: In 1996 a 60-year-old man without family history of brain
disorders, was treated for 6 months with IFN-alpha for chronic hepatitis C
and, two weeks later, developed mildly slowness, rigidity, rest tremor and
clumsy gait that did not resolve after IFN-alpha discontinuation. Two years
later rigidity and bradykinesia became severe and the diagnosis of Parkin-
son’s disease was made. TC imaging, thyroid tests, serum tests, EEG and
neuropsychological tests were all normal. The patient started levodopa at
the daily dose of 300 mg with moderate response. In the following years the
parkinsonism worsened and the patient developed motor fluctuations; the
daily dose of levodopa was increased to 500 mg and a dopamine agonist
was added. Actually he has a severe parkinsonism with moderate response
to antiparkinsonian drugs. The brain MRI study, performed in November
2003, shows no abnormalities related to hepatitis C encephalopathy and no
signs of idiopathic Parkinson’s disease. T2 weighted and FLAIR sequences
show sub cortical white matter and deep bilateral multiple hyper intensi-
ties probably due to repeated acute interferon-related episodes.

Conclusions: Parkinsonism developed during IFN-alpha therapy might
be drug-induced, as IFN-alpha inhibits dopaminergic neuronal activity
and reduces striatal dopaminergic levels, with mechanisms not yet clari-
fied. In our case the drug did possibly speed up the clinical manifestation
of a degenerative dopaminergic defect. To test this hypothesis other tests
have been planned.

P244
Parkinsonian syndrome as a side effect of oral methotraxate intake: case
report
S. Papapetropoulos, A. Argyriou, S. Liossis, D. Daousis, G. Katsoulas, D.
Apostolopoulos, E. Chroni
University Hospital of Patras (Rion, Patras, GR)

Aim: We describe a 70-year-old woman who developed severe parkinson-
ism after treatment with oral methotrexate.

Case report: A 70-year-old female with a 10-year history of polyarticu-
lar form of chronic tophaceus gout received methotrexate on base of strong
clinical evidence of rheumatoid arthritis co-existence. The patient re-
ceived a total of 25 mg of methotrexate for short term before being admit-
ted to the University Hospital of Patras due to severe methotrexate side ef-
fects. Methotrexate treatment was immediately discontinued. 3 weeks later
she became less communicative and increasingly passive and disin-
terested. She complained of slowness, softness of speech and inability to
walk or stand unassisted. Neurological examination revealed masked fa-
cies, hypophonia, severe lower limb predominant rigidity cogwheel rigid-
ity, and marked bradykinesia with left lateralization. There was no tremor.
She had no exposure to neuroleptics or any other dopamine-receptor-
blocking agents. There was no history of exposure to heavy metals or tox-
ins. General biochemistry, parathyroid hormone, proteins, tumor markers,

were either normal or negative. A head CT scan revealed mild atrophy. CSF
assay showed no cells. The treatment with carbidopa-levodopa, with dose
increases up to 750 mg of levodopa/day was initiated, resulting the im-
provement of parkinsonism within 10 days. 2 months later she was re-ad-
mitted for further investigation. Neurological examination revealed that
she was fully oriented and demonstrated no evidence of cognitive dys-
function. However, she had an expressionless facies and was still slightly
hypophonic. Mild bradykinesia and rigidity with left side predominance
were also evident. She also had mild axial rigidity, a festinating gait with
little arm swing, turn and start hesitation, and severe postural instability.
Both resting and action tremor was absent. Levodopa was then discontin-
ued without worsening of parkinsonism. A brain MRI revealed ischemic
periventricular lesions. EEG revealed non-specific intermittent abnormal-
ities scattered over the frontal parasagital areas. [123I]-B-CIT SPET was
normal.

Results: Parkinsonism improved with levodopa and signs improved
over months despite stable dosing of levodopa and eventual withdrawal of
the methotrexate.

Conclusion: We report the only patient with chemotherapy induced
parkinsonism not suffering from neoplastic disease and the second patient
in the literature with methotrexate induced parkinsonism.

Epilepsy

P245
Care for women with epilepsy: documentation in case notes and patient
perspective
M. T. Kampman, S.-V. Johansen, H. Stenvold
University Hospital of North Norway, University of Tromsø (Tromsø, N)

Treatment with antiepileptic drugs (AED) has special implications for
women’s health. Several international guidelines for management of
women with epilepsy (WWE) have been developed since 1989. The first re-
view of the subject in Norwegian was published in 1999. When we evalu-
ated case notes on management of 141 WWE of childbearing age in our de-
partment in 2002, we found that published guidelines had had
disappointingly little effect on clinical practice.

Approximately 180 WWE aged 16 to 42 years were treated with AED in
our department between November 1st, 1999 and February 29th, 2004. Doc-
umentation reflecting adherence to guidelines was abstracted retrospec-
tively from electronic medical records. A 28-month period with “passive
dissemination” of guidelines was compared with two consecutive 12-
month periods during which active strategies for implementation were ap-
plied. Data include documentation in case notes of information given
about contraception, pregnancy-related issues, need for folic acid supple-
mentation, and bone-health. Detailed data was collected on follow-up dur-
ing pregnancy. Serum folic acid measurements were recorded if available.
A questionnaire was mailed to 157 patients in February 2003, asking about
the information they had received on the above-mentioned issues.

Judged by documentation in case notes, recommendations according
to published guidelines were only given to a minority of patients. There
was no marked improvement in the first 12-month period after focusing
on care for WWE, though notes on pregnant WWE had become more de-
tailed. Data from the second 12-month period will be available after March
1st, 2004. Patients who responded to the questionnaire (n = 112, 71 %) had
received information on interaction between AED and oral contraceptives
(41 %), the need to plan pregnancy (66 %) and to supplement folic acid
(52 %) more often than was documented in case notes. Information on
bone health had been given to only 5 % of patients.Folic acid values below
the normal range (< 5 nmol/l) were measured in 11 of 61 of patients (18 %)
using an AED known to interact with folic acid metabolism.

Conclusion: Implementation of guidelines is a demanding process. Ef-
forts to change practice patterns will have to continue.

P246
Influence of LY 300164 (Talampanel) – a novel antiepileptic drug, on the
anticonvulsant activity of conventional antiepileptics: an isobolographic
analysis
M. J. Swiader, M. Wielosz, S. J. Czuczwar
Medical University (Lublin, PL)

LY 300164 (Talampanel) is a newer antiepileptic drug which acts through
the inhibition of AMPA/kainite receptors. In initial clinical studies, it
demonstrates broad spectrum of anticonvulsant action.

The objective of this study was to isobolographically evaluate the in-
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teractions between Talampanel and a number of antiepileptic drugs
against maximal electroshock (MES)-induced convulsions in mice. Elec-
troconvulsions were produced by means of an alternating current (ear-clip
electrodes, 0.2-s stimulus duration, tonic hindlimb extension taken as the
endpoint). The isobolographic analysis distinguishes 3 most important
types of interactions, among them the most accepted are: pure additivity,
supra-additivity and sub-additivity. The protective activity of two-drug
mixture, applied in 3 fixed dose ratio combinations, was estimated and ex-
pressed as the ED50 values (dose of antiepileptic drug protecting 50 % of
animals) of these drugs against MES-induced seizures in mice. Moreover,
the adverse effects were determined in the chimney test and passive avoid-
ance task in mice. Interactions between LY 300164 and carbamazepine, val-
proate, diphenylhydantoin or phenobarbital caused pure additivity, in
both MES and chimney tests. All combinations of LY 300164 with studied
antiepileptics induced no adverse effects, evaluated in the passive avoid-
ance task. Also, pharmacokinetic interactions could be excluded, because
there were no changes in plasma concentrations of these antiepileptics. Fi-
nally, the isobolographic analysis revealed that LY 300164 combined with
conventional antiepileptics might result in positive (additive) interactions,
in clinical practice.

P247
The efficacy and side effects of Topiramate on refractory epilepsy in in-
fants and young children, a multicentre clinical trial
A. Daoud
Jordan University of Science and Technology (Irbid, JOR)

Objectives: This study was conducted to assess the efficacy and safety of
topiramate (TPM) in refractory epilepsies in infants and young children.

Methods: A prospective clinical trial was performed in three tertiary
care hospitals on 47 children aged 6–60 months with a diagnosis of refrac-
tory epilepsy. Topiramate was added to at least two or more other baseline
antiepileptic drugs. The efficacy was rated according to seizure type, fre-
quency and duration.

Results: Children with refractory epilepsy were classified according to
their clinical and neurophysiological profile into infantile spasm 9 (19 %),
lennox-gastaut syndrome 25 (53 %) and other epilepsies 13 (28 %). Topira-
mate was initiated as an add on therapy at a daily dose of 1 mg/kg/day for
two weeks, followed by a 2-week titration at increments of 1–3 mg/kg/day,
up to a maximum of 10 mg/kg/day. After 6 months of treatment, 9 of the
children (19 %) had 100 % fewer seizures, 19 (40 %) had a more than 50 %
seizure reduction and 5 (11 %) achieved 25 % reduction in their seizure fre-
quency. Of the remaining 14 children (30 %), in 9 children (19 %) the
seizure frequency remains unchanged and in the last 5 patients (11 %),
there is worsening in the seizure frequency. Topiramate appeared to be
equally effective in infantile spasm, lennox-gastaut syndrome and children
with other types of epileptic syndrome as the percentage of those achieved
reduction in seizure frequency were nearly similar. Mild to moderate ad-
verse effects were present in 25 (53 %) of children and mostly represent
somnolence, anorexia and nervousness. One of the children develops hy-
pothyroidism.

Conclusion: Topiramate was effective and relatively safe as add on ther-
apy in infants and young children with refractory epilepsy including in-
fantile spasm, lennox-gastaut syndrome and other epilepsies. The adverse
side effect was generally mild or moderate.

P248
Psychosis associated with topiramate
A. Hamad
Hamad General Hospital (Doha, QA)

Purpose: To investigate the frequency and risk factors of psychosis related
to topiramate use and its risk factors.

Methods: We reviewed the files of all 95 epileptic patients who used
topiramate as add on or monotherapy.

Results: Three patients developed psychosis during topiramte treat-
ment, which subsided after its discontinuation. The following feature no-
ticed: 1).All were young females aged 18–25 with childhood onset epilepsy.
2). All had intractable temporal lobe complex partial seizures. 3). All had
topiramate as add on therapy. 4). Duration of topiramate therapy ranged
from 2–4 months with medium dose of 150 mg/day. 5). Mental subnormal-
ity noticed in 2 patients, one mild another moderate with history of ab-
normal behavior. 6).Agitation, restlessness, pacing, physical and verbal ag-
gressiveness, spitting, delusional ideas were common features for all. 7).All
needed antipsychotic drugs for few weeks.

Conclusion: Psychosis associated with topiramate is rare, but real risk
in young females with childhood onset of intractable temporal lobe

epilepsy within 4 months of its use. The risk is higher on those with men-
tal subnormality.

P249
Was epilepsy already known in the Old Kingdom?
H. De Cauwer
KLINA Regional Hospital (Brasschaat, B)

The Edwin Smith Papyrus deals with neurotraumatology of brain and
spine and is believed to be written about 1700 BC. It is likely to be only a
copy of a much older work dating back about 2500 BC, thus the period the
great pyramid was built at Gizeh.

Case 20 is most intriguing as it describes trauma of the temporal re-
gion.

Case Twenty: “Title: Instructions concerning a wound in his temple,
penetrating to the bone, (and) perforating his temporal bone.

Examination: If thou examinest a man having a wound in his temple,
penetrating to the bone, (and) perforating his temporal bone, while his two
eyes are blood shot, he discharges blood from both his nostrils, and a little
drops; if thou puttest thy fingers on the mouth of that wound (and) he
shudder exceedingly; if thou ask of him concerning his malady and he
speak not to thee; while copious tears fall from both his eyes, so that he
thrusts his hand often to his face that he may wipe both his eyes with the
back of his hand as a child does, and knows not that he does so . . .”

Intriguing is the presence of copious tears. In no other case this phe-
nomenon is mentioned. This case is strikingly similar to the clinical pre-
sentation of dacrystic epilepsy. Moreover, it gives a sound explanation for
the unexpected presence of weeping in this case. Other signs consist of
trunk antepulsion, focal motor convulsions, head deviation, confusion and
retrograde amnesia. In this ancient case the unvoluntary and uncontrolled
(the patient doesn’t know he is moving his hand repeatedly tot his face)
movements of one hand with the back of his hand are clearly a dynamic
sign and might represent focal motoric convulsions. It also resembles with
the nose-wiping automatism, seen in the post-ictal phase of temporal lobe
epilepsy. Longterm post-ictal aphasia originates in the language-dominant
hemisphere and the nose-wiping is nearly always seen in the ipsilateral
hand, so this neurotrauma did apparently affect the Broca area.

On the coincidence of all clinical features, revealed by an on-the-field
specialist of the Old Kingdom, we can conclude that this case probably
gives the first clinical description of a patient suffering from a post-ictal
phase with aphasia and motor automatisms due to a traumatic lesion of the
speech-dominant temporal lobe.

P250
Clinical experience with diazepam rectal gel in adult patient with mental
retardation and intractable epilepsy
A. Hamad
Hamad General Hospital (Doha, QA)

Introduction: Safety and efficacy of diazepam rectal gel (DRG) has been
established in clinical practice especially in children. This study examine
its role among adult patients with mental retardation and intractable
epilepsy.

Methods: Retrospective study, charts of adult patients who used DRG
was reviewed. Data collected about patient diagnosis, efficacy and side ef-
fect with DRG use among these patients.

Results: 12 patients were found, 5 male and 7 females, age ranged from
16–30 years (mean: 19 years). All were mentally retarded with intractable
seizures since childhood. Seven had generalized seizures while the other
four had complex partial seizures with secondary generalization. All pa-
tients used to come frequently to emergency department (ED) (mean
0.5/month). DRG in doses of 5–20 mg (mean 10 mg) was effective in stop-
ping prolonged seizure or repeated seizures in 90 % of the occasion of its
use within 10 minutes. ED visiting reduced to 0.1/month. No side effects re-
ported apart from somnolence in 50 % of patients.

Conclusion: DRG is effective and well tolerated in this group of adult
patients. It can be given by non-medical care giver and it leads to fewer ED
visiting, improve control and quality of life for patient and their caregivers.
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P251
Epileptic seizures and visual hallucinations caused by levofloxacin: a case
report
H. De Cauwer, K. Merlevede, P. Goetstouwers, L. Mortelmans
KLINA Regional Hospital (Brasschaat, B)

We report the induction of neurological symptoms in a female treated with
levofloxacin because of an urosepsis.

Case report: A 63 year old female is treated with claritromycin, because
of fever and chills due to an urosepsis. Since she does not recover, lev-
ofloxacin is started on admission to our regional general hospital.

On the fourth day of antibiotic therapy, the patient develops dysphasia
and visual hallucinations. She collapses on the toilet: after a hypertonic
phase, she develops clonic jerks, witnessed by her husband.

Fenytoin is started and patient is transferred to the intensive care unit.
Soon after admission here, she develops a second generalized tonic-clonic
seizure, which can be resolved by administration of diazepam intra-
venously.

Laboratory work up: Spinal fluid examination, a broad serological in-
vestigation and brain Computed Tomography are normal.

Magnetic resonance imaging of the brain shows only some aspecific
punctiform lesions with enhanced signal on FLAIR, there are no argu-
ments for an encephalitis nor septic emboli nor tumour.

Outcome: Levofloxacin is withdrawn and replaced by amoxicilline-
clavulinic acid.

As patient showed ion disturbances (hyponatremia) (allthough already
recovered at the day the seizures occurred) the antihypertensive medica-
tion was changed.

Patient recovers well and develops no seizures in the follow up period
of six months. Fenytoine-therapy can succesfully be withdrawn.

Discussion: We report a case of induction of visual hallucinations and
tonic-clonic epilepsy four days after starting levofloxacin-treatment for an
urosepsis. In the sparse literature high risk factors include old age and re-
nal failure with concomittant ion disturbances. Of all fluoroquinolones,
levofloxacin is supposed to be the least at risk, although since then another
two elderly patients developed hallucinations and/or seizures after lev-
ofloxacin administration at our regional hospital.

P252
Epilepsy and cerebrovascular diseases
F. Vecchio, E. Menegazzo, C. Fattorello
Department of Neurology (Mirano-Venice, I)

Objective: To evaluate the incidence in cerebrovascular disease (CVD) of
the epilepsy (E.), the crisis type, the EEG alterations, the CT brain and NMR
cerebral lesions and the risk factors (R. F.) for CVD and for E. and their cor-
relations.

Methods: We evaluated 1360 pz (756 males -M- and 604 females -F-) pa-
tients (pz) age range 28 to 86 years (mean age 64.2 anni) admitted in our
Neurologic Department in the last 5 years for cerebrovascular disease
(CVD) and divided them in two groups: 1) RIA/minor strokes and strokes:
890 pz (522 M 368 F) age range 28 to 70 years (mean age 58.8). 2) Chronic
cerebrovascular disease (CCVD): 470 pz (234 M and 236 F) age range 58 to
86 years (mean age 69.6 years).

Results: We observe: 108 pz (8 %) with epileptic crisis (E. C.) (64 M,
59.25 % and 44 F, 40.75 %). In the 1° group we observed E in 88 pz (10 %).
In 8 pz the E. C. preceded the ischemic event from 1 to 3 monthes (“pre-
monitoring” crisis), in 65 pz E. C. were contemporary and in 15 pz were
successive from 1 to 6 monthes (“tardive” crisis). In the CCVD group the
E. C. appeared in 20 pz (4.2 %). In the 1° group the E. C. were with focal on-
set in 56 pz (72 %), focal onset with successive generalitation in 8 pz and
generalizated in 24 pz. In the CCVD the E. C. were with focal onset in 4 pz,
with successive generalization in 2 pz and the generalizated E. C. in 14 pz.
(70 %). The intercritic EEG was normal in both groups in 33 pz (30.5 %)
showing diffuse slow alterations in 50 pz (46.4 %) and slow focal alterations
in 25 pz (23.1 %). The CT brain scan and NMR disclosed cerebral focal le-
sions according to clinical signs in 81/108 pz (75 %) with cortical localiza-
tion in 75/81 pz (92.6 %) and with prevalent involvement of the cerebral
territory of the middle cerebral artery in 50/81 pz (61.7 %). The R. F. were:
in the 1° group familiarity, hypertension, systemic atherosclerosis; in the
CCVD group also atrial fibrillation and smoke, in both groups head in-
juries and the alcoholic abuse.

Conclusions: The incidence of E. C. in our pz, according with literature
data, is 8 %. E. C. may precede the stroke with a clinical meaning as a
TIA. E. C. are more frequent in the 1° group; instead in 2° group E. C. are
mostly generalizated. The E. C. are mostly with a parzial onset. The cere-
bral lesions are focal and mostly cortical. Last we didn’t observe significant

differences between R. F. factors for CVD with E. C. compared with the pz
without E. C.

Dementia/Higher function disorders

P253
Quantitative EEG recording Lewy body dementia, Parkinson’s disease
with dementia and Alzheimer’s disease
A. Thomas, D. Iacono, A. Luciano, K. Armellino, B. Perfetti, V. Scorrano, C.
Scassa, M. Onofrj
Neurophysiopathology, University Chieti-Pescara (Pescara, I)

Objective: Quantitative EEG(QEEG) recordings with abnormal dominant
frequency variability, mean frequency, low frequency activities have been
described in Lewy Body Disease (LBD), separating LBD from Alzheimer’s
Disease (AD) patients. The main hypothesis is that QEEG findings in
Parkinson’s Disease with dementia (PdD) might help to differentiate LBD
phenotypes, thus allowing a classification of PDD akin to LBD or to AD

Background: 10–25 % patients with dementia are affected by LBD and
25–40 % of patients with Parkinson’s Disease are affected also by demen-
tia (PPD). Consensus criteria have been developed for LBD, while there is
not yet a consensus on the hypothesis that PDD is akin to LBD.

Methods: QEEG was recorded with 32 channel Neuroscan Synamps
system measuring mean dominant frequency, dominant frequency vari-
ability, power spectra frequency amplitudes, longitudinal and traversal co-
herence. 20 patients affected by PPD, 20 patients affected by LBD, 20 pa-
tients affected by Ad were selected according to consensus criteria, groups
were matched by age, sex, and education. MMSE, Mattis Dementia Rating
scale (CDR), Neuropsychiatric Inventory (NPI), ADAS-cog. and QEEG
recordings (performed on 90 epochs of 2 seconds) were obtained in all pa-
tients.

Results: MMSE and DRS sores were similar in the three groups of pa-
tients. UPDRS were significantly higher in PDD patients NPI scores
showed significant predominance of hallucinations, apathy and sleep dis-
turbances in LBD. QEEG showed that the comparison between LBD and
PDD was not significant, the comparison AD-PDD was significant for
dominant frequency variability (p < 0.001). The pattern of QEEG abnorm-
ality consisting of dominant frequency variability (> 2.2 Hz) reduced co-
herence and low frequency activity was observed in 90 % (18) of LBD, 45 %
(9) of PDD, 15 % (3) of AD patients. The QEEG pattern in PDD patients was
correlated to the presence of hallucinations an sleep disturbances but no
with CDR, MMSE, ADAS-cog.

Conclusion: In PDD a QEEG pattern of abnormality similar to the pat-
tern observed in LBD is found in 50 % of patients. The finding suggests that
two different phenotypes of dementia can be distinguished in PDD.

P254
Dementia with Lewy bodies: a Voxel based morphometry and diffusion
tensor imaging study in vivo
M. Bozzali, A. Falini, M. Cercignani, E. Farina, M. Alberoni, F. Baglio, P. Vez-
zulli, F. Olivotto, F. Mantovani, N. Canal, R. Nemni
Don Carlo Gnocchi Foundation, Ospedale San Raffaele, Institute of Neu-
rology (UCL) (Milan, I; London, UK)

Demetia with Lewy bodies (DLB) is the second most diffuse form of de-
mentia after Alzheimer’s disease. Conventional magnetic resonance (MR)
imaging studies reported conflicting results assessing neuro-radiological
features of DLB. Aim of the present study was to assess the macro- and mi-
croscopic tissue damage in DLB using voxel based morphometry (VBM)
and Diffusion Tensor Imaging (DTI).

Eleven patients with DLB and 9 sex- and age-matched healthy subjects
were studied using MR, obtaining dual-echo, magnetization-prepared 3D-
T1 weighted (MPrage) and DTI scans. Subjects with more than 4 T2 hy-
perintense MR lesions were excluded. All processing was done in SPM2
(www.fil.ion.ucl.ac.uk/spm). MPrage images underwent VBM. The mean
diffusivity (MD) and fractional anisotropy (FA) maps were derived from
the diffusion tensor, normalized to a template, and compared using SPM.
Comparing patients with DLB to controls,VBM analysis on MPrage images
showed regional grey matter (GM) volume loss in the insula, in the frontal
and temporal lobe bilaterally, and in the left parietal lobe. Statistically sig-
nificant increases of MD in the patients were found in the same anatomi-
cal regions of GM volume loss and additionally in the bilateral orbito-
frontal areas and in the right uncus. Decreased values of FA were found
bilaterally in the pre-central and post-central gyrus and in the left supe-
rior frontal gyrus of the patients compared to controls.
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Although most of the areas with altered MD or FA were also associated
to GM volume loss, some additional regions only characterized by DTI ab-
normalities were detected, suggesting the potential of DTI to assess tissue
damage in its early stages. Although little is known about the neuro-phys-
iological functions of the insula, its bilateral involvement might contribute
to determine the cognitive impairment in DLB. Medial temporal lobes re-
sulted relatively preserved in the VBM analysis, consistently with the ob-
servation that memory is typically mildly impaired in DLB at the early
stages. Interestingly, areas of increased MD were detected in the right un-
cus, whose involvement might account for the typical visual hallucinations
in DLB. Finally, the microscopic involvement of sensory and motor areas
might reveal a high sensitivity of FA measures detecting sub-clinical ab-
normalities in the early stages of the disease.

P255
Memory improvement after repetitive transcranial magnetic stimulation
(rTMS) in elders with cognitive impairment
C. Solé-Padullés, D. Bartrés-Faz, C. Junqué, I. Clemente, J. Valls-Solé
Universitat de Barcelona, Hospital Clinic de Barcelona (Barcelona, E)

Introduction: Repetitive transcranial magnetic stimulation (rTMS) is a
non-invasive technique that modulates cortical excitability. Though the
mechanisms are not yet well understood, a few studies are now emerging
indicating that rTMS might transiently improve cognitive functions such
as short-term memory (1), reasoning (2) and picture naming (3).

Objective: To investigate the putative positive effects of a single session
of high frequency rTMS on memory performance in subjects with cogni-
tive impairment.

Subjects: Twenty-nine subjects with memory impairment and a score
of 0.5 in the Clinical Dementia Rating Scale (CDR) (4). Methods: Subjects
were administered an encoding memory task before and after rTMS con-
sisting on learning 10 face-name pairs. Free recall of names and recogni-
tion were assessed once the subjects had completed the learning task. Sub-
jects were given two equivalent counter-balanced memory tasks before
and after rTMS to avoid learning effects. Individuals were randomly sepa-
rated into two groups: an active rTMS (N = 19) and a sham rTMS (N = 10).
After the first memory assessment (base-line), all subjects received either
sham or active rTMS (MAGSTIM SUPER®) using a double-cone coil. The
intensity of TMS pulses was set at 80 % of motor threshold and the fre-
quency at 5 Hz. Ten rTMS trains lasting 10 s each were delivered during a
5-minute period. Inter-train interval was 20 s. TMS coil was positioned
over the vertex in all patients, but in the sham stimulation group the coil
was positioned tangentially over the scalp. Statistical analysis: Memory
performance before and after TMS was compared using two-way repeated
measures ANOVA, being the intra-factor ‘memory performance (free recall
and recognition)’ and the inter-factor ‘real vs. sham TMS’.

Results: Main effects of ‘memory’ (F = 0.11; p < 0.75) and ‘real vs. sham’
(F = 0.05, p < 0.83) factors were not significant. However, there was an in-
teraction between the two factors (F = 5.307, p = 0.029). Post-hoc analyses
revealed that only patients receiving real rTMS improved in recognition
memory after the stimulation (t = 2.334, p < 0.031).

Conclusions: Present results suggest a potential role of rTMS in facili-
tating declarative memory among individuals with memory impairment.

P256
Expression of metabotropic glutamate receptors (mGluR) and functional
consequences of their activation in T-lymphocytes from Alzheimer pa-
tients
C. Poulopoulou, P. Davaki, I. Markakis, V. Koliaraki, C. Nikolaou, D. Vas-
silopoulos
Department of Neurology, Eginition Hospital, General State Hospital of Pi-
raeus (Athens, GR)

The progressive cognitive deterioration in Alzheimer disease (AD) has
been associated to a hypoactivity of glutamatergic pathways in the hip-
pocampus and the neocortex. This hypothesis is mainly based on the in-
volvement of glutamate in long-term potentiation and thus learning and
memory, through the activation of its ionotropic receptors. Recently how-
ever, metabotropic glutamate receptors (mGluR) have been recognized as
important modulators of glutamatergic neurotransmission. Based on the
finding that these receptors are expressed on human T-lymphocytes we in-
vestigated their expression and function in AD patients.

Fifteen patients with probable AD, and an equal number of age-
matched, non-demented individuals were included in the study. T-lym-
phocytes were separated from peripheral blood through ficoll gradient
centrifugation and total RNA was isolated. Specific primers for mGluR1,
mGluR2, mGluR3 and mGluR8 were used for semi-quantitative PCR, with

glyceraldehyde-3-phosphate dehydrogenase (GAPDH) as reference.
Whole-cell patch-clamp recordings were performed on single T-lympho-
cytes to assess modulation of Kv1.3 channels by extracellular glutamate.

Reverse transcription PCR on peripheral T-lymphocytes demonstrated
that these cells express mRNA for mGluR receptor subtypes 1, 2, 3 and 8.
There was no significant difference in the expression levels of these recep-
tors between AD patients and age-matched controls. Activation and inac-
tivation gating of Kv1.3 channels in T-lymphocytes from control individu-
als is shifted to more negative potentials by –15 mV and –10 mV
respectively, in the presence of glutamate concentrations similar to physi-
ological plasma levels (10 µM). This effect is mediated through cognate
metabotropic receptor activation. Interestingly, when T-cells from AD pa-
tients were used under the same experimental conditions, the inactivation
gating properties of the channel were only slightly affected (–4 mV). This
indicates that although mGluRs are normally expressed on cells of AD pa-
tients, the intracellular signaling pathways triggered by their activation are
probably impaired.

Our results demonstrate that AD is associated with important abnorm-
alities in mGluR-mediated signaling. This impairment does not seem to
result from a decrease in the expression levels of the receptors but rather
suggests a dysfunction in one or more components of the intracellular
pathways that are linked to their activation.

P257
Alcohol intake affects cognitive decline
S. Bombois, Y. Pollart, A. Bruandet, F. Richard, F. Pasquier
Memory Center, Institut Pasteur (Lille, F)

Background: In one hand, mild to moderate alcohol intake, defined as one
to three glasses per days, is associated with lower mortality, reduced risk
of coronary heart disease and possible protection against age-related cog-
nitive decline and neurodegenerative disease, as found by several large-
scale population based studies. In the other hand, alcohol intake is a risk
factor for cerebral haemorrhage and vascular dementia. In our knowledge,
there is no data on the effect of alcohol intake on the evolution of cogni-
tive decline.

Aim: To study the influence of alcohol intake on Mini Mental State
(MMS) decline in Alzheimer’s disease (AD), mixed dementia (MD) and
vascular dementia (VaD).

Method: The cohort was composed of 434 AD, 104 MD and 80 VaD. Pa-
tients came for a first consultation at the Lille Memory Clinic between 1998
and 2001. They received at least two MMS examinations at 12 months or
more interval. The subjects were classified as no drinkers, moderate
drinkers (1 to 3 glasses per days) and heavy drinkers (more than 3 glasses
per days).

Results: We have information about alcohol intake for 228 AD, 95 MD
and 51 VaD. 62 % of patients of the whole population was no drinkers, 26 %
moderate drinkers and 12 % heavy drinkers and there was no significantly
difference between the different dementias. Women were significantly
more represented in each group of drinkers. Age at onset was 74 years
(±8.1). MMS at first visit was 20.8 points (±5.3). The mean follow-up was
2.9 years (±1.9). MMS annual decline adjusted for age, sex, education and
MMS at first visit was 1.34 points (±3). Alcohol intake significantly accel-
erated cognitive decline in VaD (OR = 4.43 (1, 05–18, 8)), whereas it did not
influence significantly the progression of cognitive decline in AD and MD.

Conclusion: Alcohol intake seems to be harmful on the cognitive de-
cline in VaD.

P258
The pattern of cognitive performance in cerebral autosomal dominant ar-
teriopathy with subcortical infarcts and leukoencephalopathy (CADASIL)
N. Peters, C. Opherk, A. Danek, C. Ballard, J. Herzog, M. Dichgans
Klinikum Grosshadern, University of Newcastle (Munich, D; Newcastle,
UK)

Background and Purpose: Subcortical ischemic vascular lesions which are
intimately related to small vessel disease (SVD) are a major cause of de-
mentia. CADASIL is a monogenic form of SVD due to mutations in the
Notch3 gene. In the course of the disease, patients almost invariably de-
velop cognitive deficits eventually leading to vascular dementia.

Methods: To analyze the characteristics of cognitive impairment in
CADASIL, we conducted a prospective study in 65 mutation carriers (mean
age 47.3 + 10.5 years) and 30 controls, matched with respect to educational
level and age (47.2 + 14 years). All subjects underwent a series of neu-
ropsychological tests, including global cognitive scores (Mattis Dementia
Rating Scale [MDRS], Mini-Mental State Examination), the VaDAS-cog
battery as well as specific tests on executive function and attention with
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measures of processing speed and error monitoring. Subgroups were de-
fined according to age and MDRS scores.

Results: We found that CADASIL patients had pronounced deficits in
attention and executive performance with particular impairments of
timed measures (Stroop II and III, Trail Making) and the number of cor-
rect responses (symbol digit and digit cancellation tasks) (all p < 0.002).
Measures of error monitoring (Stroop III, Trail Making, Symbol digit,
Maze) were also affected but to a lesser extent (all p < 0.05). Prominent
deficits were further present on verbal fluency and ideational praxis. Re-
call, orientation, and receptive language skills were largely unaffected. Sub-
group analysis revealed a similar profile in subjects aged below 45 years.
Subgroup analysis further revealed a similar profile in individuals with
early impairment of global cognitive performance (MDRS score > 123) and
in those with marked cognitive deficits (MDRS score < 122).

Conclusions: Our findings highlight processing speed as the most sub-
stantial area of cognitive impairment in CADASIL, with less pronounced
yet significant deficits of other aspects of executive performance and at-
tention. This profile of cognitive impairment enables the construction of
targeted test batteries for clinical trials. We hypothesize, that the profile of
dysfunction in CADASIL described here represents the core of the cogni-
tive syndrome associated with SVD and subcortical ischemic vascular le-
sions.

P259
Modulation of interleukin 18 by treatment with acetylcholinesterase in-
hibitors in Alzheimer patients
G. De Luca, M. Reale, F. Gambi, C. Iarlori, D. Gambi
University of Chieti (Chieti, I)

There is strong evidence that inflammatory mechanisms are involved in
the pathogenesis of Alzheimer’s disease (AD), contributing to neurode-
generation. Increased levels of circulating proinflammatory cytokines
have been reported in AD patients. In addition epidemiologic studies sug-
gest that anti-inflammatory treatment provides some protection from AD.
Interleukin(IL) 18 is now recognized as an important regulator of innate
and acquired immune responses. Apart from the known synergy of IL18
with IL12 to drive T helper (Th) 1 responses, recent reports show that IL18
can also induce IL4 production and thus facilitate the differentiation of
Th2 cells. To our knowledge IL18 has never been studied in AD.

Aim of our study was to investigate the effect of therapy on IL18 re-
lease. Twenty-one AD patients were studied (9 M, 12 F, mean age 74.5 ± 7)
before (T0 AD) and during treatment (T1 AD) with an acetylcholinesterase
inhibitor (AChEI) to assess IL 18 production by peripheral blood mononu-
clear cells (PBMC) cultures in AD patients. Ten healthy controls (HC), sex
and age matched, served as a control group. Cytokine concentration in cul-
ture supernatants was assessed using commercially available ELISA kits.
Statistical analysis was performed using two-sample paired Student’s t-
test. Before therapy we found similar levels of IL18 between T0 AD and HC,
both in basal conditions (T0 AD 24.99 ± 5.33 pg/ml vs HC 23.32 ± 8.27
pg/ml; n. s.) and after PHA stimulation (T0 AD 49.29 ± 6.99 pg/ml vs HC
26.7 ± 7.06 pg/ml; n. s.). T1 AD showed significantly higher levels of IL18
than pre-therapy, both in basal conditions (T1 AD 63.32 ± 5.33 pg/ml vs T0
AD; p = 0.02) and after PHA (T1 AD 175.41 ± 16.42 pg/ml vs T0 AD;
p = 0.01). Interestingly our data show that AChEI treatment significantly
increases IL18 production in AD patients in basal conditions and after
PHA stimulation. IL18 is involved in cytokine regulation and is able to po-
larize the immune response. Furthermore IL18 appears to play a direct im-
munomodulatory role in synaptic plasticity. Numerous studies have sug-
gested that AChEI, the most successful treatment for AD, given orally to AD
patients act as disease-modifying agents, may facilitate the memory
processes and exert neuroprotective effects.

Our results suggest that AchEI might exert part of their beneficial ef-
fects through the modulation of the cytokine network.

P260
Cathepsin D expression and processing in fibroblasts from Alzheimer’s
disease patients
L. Urbanelli, C. Emiliani, A. Orlacchio, G. Pelicci, S. Sorbi, A. Hasilik, G.
Bernardi, A. Orlacchio
University of Perugia, IRCCS Santa Lucia, Istituto Europeo di Oncologia,
University of Florence, Philipps-University Marburg, University of Rome
“Tor Vergata’’ (Perugia, Rome, Milan, Florence, I; Marburg, D)

Previous studies established that the population of neurons that frequently
degenerate in Alzheimer’s Disease (AD) exhibit robust up-regulation of
the lysosomal system. Cathepsin D is the main lysosomal aspartic protease
and has previously been suggested to play a role in AD.We investigated the

expression of cathepsin D at peripheral level, using as cell model skin fi-
broblasts from AD patients affected either by sporadic or familial forms of
the disease, including pre-symptomatic individuals. By enzymatic assays,
we observed a down-regulation of cathepsin D in 50 % of AD patients ex-
amined. These decreased levels were consequent to regulation at tran-
scriptional level, as we observed by RT-PCR. Moreover, we observed by
Western Blotting (WB) that treatment with amyloid beta1-42 peptide at
nanomolar concentrations induced an alteration of cathepsin D matura-
tion, increasing the amount of unprocessed forms. It is worth mentioning
that this alteration can also be induced either by oxidative stress (e. g. by
H2O2 treatment), thus indicating that high levels of amyloid beta1-42 pep-
tide could induce oxidative stress in primary fibroblasts.

Trasformation by oncogenic ras alters the processing and subcellular
localization of cathepsin D.We revealed a parallel increase of ras transcript
and ras protein in AD fibroblasts by WB. To investigate the role of ras in
the expression of cathepsin D, we over-expressed in primary fibroblasts a
ras mutant (rasV12) known to induce premature senescence. Primary fi-
broblasts infection with a retrovirus encoding a costitutively active ras de-
creased levels of the protease cathepsin D, without affecting its processing.
In addition, we observed that expression of a different aspartic protease,
presenilin 1 (PS1), whose proteolytic cut is widely recognised as responsi-
ble of the gamma-secretase cleavage of APP, is up-regulated following ras
expression, thus indicating that APP processing is modulated by ras acti-
vation.

These results provide evidence that lysosomal dysfunction is not con-
fined to CNS. In addition, enzyme changes, both in terms of activity and of
processing, might be related to the pathogenesis of the disease and also be
considered a potential peripheral diagnostic marker.

Cathepsin D promoter elements responsive to ras activation, the effect
of different ras mutants and MAPKs inhibitors on APP processing and on
cathepsin D expression are currently under investigation.
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Do white matter hyperintensities and lacunes of basal ganglia affect pro-
gression of cognitve decline in Alzheimer’s disease?
S. Bombois, F. Richard, X. Leclerc, F. Pasquier
Memory Center, Institut Pasteur – U 508, Department of Neuroradiology
(Lille, F)

Background: Cerebral white matter lesions (WML) and lacunes seen on
MRI scans are associated with age, vascular risk factors and cognitive de-
cline in the elderly. WLM prevalence is increased in Alzheimer’s disease
(AD). Cerebro-vascular disease may play an important role in determining
the presence and severity of the clinical symptoms of AD but the relation-
ship between WML, lacunes and cognitive decline in AD remains unclear.

Aim: To study the impact of WML and lacunes on Mini Mental State
(MMS) decline in AD.

Methods: 248 consecutive AD patients with or without MRI cerebro-
vascular lesions were included after their first consultation at the Lille
Memory Clinic from 1998 to 2000. They received at least two MMS exami-
nations at 12 months or more interval. Hypersignals on proton density and
T2-weighted MRI scans were assessed using the Scheltens’ half-quantita-
tive rating scale (1993).

Results: 195 patients were diagnosed with AD and 53 with AD and se-
vere cerebro-vascular lesions, i. e. mixed dementia (MD). More women
were found in the AD group (p = 0.038). Educational level was significantly
higher in MD group (p = 0.0008) as were vascular risk factors. Age at onset
was 69.6 years (±9.2), without significant difference between the two
groups. There was no difference for the delay at inclusion. MMS at first visit
was 20.8 points (±4.94). The mean follow-up was 2.9 years (±1.3). MMS an-
nual decline adjusted for age, sex, education and MMS at first visit did not
differ significantly between AD or MD patients and was 1.6 points (±3). A
higher MMS annual decline was associated with alcohol intake, while
smoking had protecting effects. No significant relationship was found be-
tween MMS annual decline and sub-cortical hypersignals on MRI in the
AD group. In the MD group, only hypersignals in basal ganglia were sig-
nificantly associated with a higher cognitive decline.

Conclusion: Sub-cortical cerebro-vascular lesions do not seem to affect
cognitive decline in AD patients, while basal ganglia lacunes increase MMS
decline in MD.
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Diagnosis and management of behavioural disorders in an acute memory
unit
C. Crinquette, S. Bombois, M. Mackowiak, F. Lebert, F. Pasquier
Memory Center (Lille, F)

Behavioural disorders are frequent during the course of dementia. They
may be consecutive to the pathological process of dementia or to an addi-
tional somatic pathology. When the occurrence is acute, behavioural dis-
orders are often related to delirium, the cause of which must be found, in-
stead of the systematic prescription of psychotropic drugs.

The aim of the study was to review the causes of acute behavioural dis-
orders found in consecutive demented patients, who entered an acute care
memory unit (ACMU).

Method: the ACMU is a closed and secured unit of two beds located in
one of the neurological wards. It is dedicated to demented patients with ag-
itation.At entry, a complete somatic examination, a Mini-Mental Status Ex-
amination (MMSE) and a standardised work-up including blood and urine
biology, brain imaging, ECG and abdominal X ray are performed.

Results: 64 consecutive patients hospitalised between 2000 and 2002 in
the ACMU were included. The mean MMSE at entry was 7.7 points. The
mean duration of hospitalisation was 13.3 days. At least one organic coex-
isting pathology was found in 100 % of the patients. Urinary infection
(25 %), neuroleptic prescription (15.6 %), pneumonia (14 %), dishydrata-
tion (11 %) and seizures (8 %) were the most frequent pathologies. Frac-
tures, subdural haematoma, pulmonary embolism, and cancers were diag-
nosed also. Behaviour usually improved with the management of the
co-occurring disease.

In conclusion, various somatic and iatrogenic disorders may be the
cause of behavioural disorders. A standardised work-up is useful in the
management of acute behavioural disorders in demented patients.
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Brain tissue damage in dementia with Lewy bodies: a diffusion tensor
MRI study in vivo
M. Bozzali, A. Falini, M. Cercignani, E. Farina, M. Alberoni, F. Baglio, P. Vez-
zulli, F. Mantovani, F. Olivotto, N. Canal, R. Nemni
Don Carlo Gnocchi Foundation, Ospedale San Raffaele, Institute of Neu-
rology (UCL) (Milan, I; London, UK)

Demetia with Lewy bodies (DLB) represents the second most diffuse form
of dementia after Alzheimer’s disease. However, a relevant percentage of
misdiagnoses is still reported. Conventional magnetic resonance (MR)
imaging studies reported conflicting results assessing neuro-radiological
features of DLB. SPECT studies reported diffuse cortical hypoperfusion
particularly involving the occipital lobe. Aim of the present study was to
assess in vivo the presence and the distribution of microscopic brain tis-
sue damage from patients with DLB using Diffusion Tensor Imaging (DTI)
assessed by Region of Interest (ROI) analysis. Eleven patients with DLB
and 9 sex- and age-matched healthy subjects were studied using MR, ob-
taining dual-echo and DTI scans. After estimation of the diffusion tensor,
mean diffusivity (MD) and fractional anysotropy (FA) maps were derived
for every voxel. Subjects with more than 4 T2 hyperintense MR lesions
were excluded. Several anatomical white matter (WM) ROIs were selected,
and the corrispondent MD and FA regional quantities were measured from
every subject.

Patients with DLB showed statistically significant, after Bonferroni’s
correction (p < 0.005) higher MD values in the parietal lobes, in the cau-
date nucleus, in the corpus callosum and pericallosal areas. FA was signif-
icantly decreased (p < 0.005) in the parietal and occipital lobes, in the per-
icallosal areas and in the caudate nucleus when compared to controls. In
other areas, MD increases (frontal and occipital lobes, putamen) and FA
decreases (frontal and temporal lobes and corpus callosum) were close to
significance (p ranging from 0.008 to 0.05). The location of WM mi-
crostructural abnormalities in regions (corpus callosum and pericallosal
areas) with a high prevalence of fibre tracts connecting cortical associative
areas, suggests the presence of Wallerian degeneration secondary to neu-
ronal loss in the associative cortex. Conversely, the less prominent involve-
ment of temporal and frontal lobe WM is consistent with a relative preser-
vation in global neuro-psychological and memory functions in the early
stage of DLB. The selective involvement of the occipital lobe suggests a
possible distinctive marker for DLB and a putative explanation for visual
hallucinations. The abnormalities found in the caudate nucleus suggest
DLB and Parkinson’s disease might share a similar nigro-striatal involve-
ment which might be caused by common patho-physiological mecha-
nisms.
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The mossy fibres of the cerebellar cortex in Alzheimer’s disease
V. Costa
Aristotelian University (Thessalonica, GR)

Alzheimer’s disease is a heterogeneic neurodegenerative disorder of pre-
senium and senium, affecting mainly the higher mental faculties. The neu-
ropathological hallmarks of the disease, namely the neurofibrillary tan-
gles, the amyloid deposits and the synaptic alterations are mostly
prominent in the hippocampus and the cortex of the brain hemi-
spheres.The cerebellar cortex is better perserved in comparison with other
cortical areas and subcortical neuronal structures. In ten early cases of
Alzheimer’s disease we attempted to describe the morphological alter-
ations of the mossy fibers, which represent the main afferent system of the
cerebellar cortex.Specimens from the vermis and the cerebellar hemi-
spheres were studied, using silver impregnation techniques and electron
microscopy. The morphometric estimation of the cerebellar cortex re-
vealed that the number of mossy fibers were significantly decreased in
comperson to normal controls. In addition, the number of the mitochon-
dria was dramatically decreased in the majority of the mossy fibers, which
normaly demonstrated an excessive number of those organelles. A sub-
stantial number of mitochondria demonstrated fragmentation of cristae
and abnormal accumulation of lipid material. The synaptic vesicles,which
are numerous in normal mossy fibers, were also decreased and demon-
strated an impressive polymorphism. The surface area of the mossy fibers
and the ratio between mossy fibers and granule cells was decreased in the
cerebellar hemispheres, in comparison with normal controls. The post
synaptic terminals, namely the granule cell dendritic spines, showed a
marked alteration of the spinal apparatus. In conclusion, the cerebellar
cortex, although demonstrates minimal typical Alzheimer’s pathology, is
characterized by an impressive poverty of the afferent fibers, which more-
over showes a substantial alteration of the mitochondria and the synaptic
vesicles.
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Biopsy as a diagnostic tool in Creutzfeldt-Jakob disease
U. Heinemann, S. Hengst, M. Bartl, K. Stoeck, D. Varges, S. Poser, W. Schulz-
Schäffer, I. Zerr
University of Gottingen (Gottingen, D)

The differential diagnosis of Creutzfeldt-Jakob-Disease (CJD) encom-
passes a broad range of neurological and psychiatric disorders. This in-
cludes inflammatory CNS-diseases, many neurodegenerative disorders
and paraneoplastic syndromes. They may have very similar clinical as-
pects. At the time technical methods like csf, eeg or mri give only clues for
diagnosis. For this reason brain samples are gained to exclude treatable
differential diagnosis and to define the diagnosis CJD. This survey dis-
cusses whether brain biopsy in cases of suspicious CJD is a helpful diag-
nostic tool and the operative risk is justified. Within the scope of the Ger-
man CJD Surveillance Unit since 1992 over 1600 patients with suspected
CJD were examined. Thereof in 26 cases a diagnostic brain biopsy was per-
formed. These biopsies were made stereotactic or with open technics. In 10
of 26 patients by biopsy the diagnosis of CJD could be defined. The results
of the remaining 16 patients contain exclusion of CJD by special staining,
describing morphological changes and sometimes diagnosing a special
entity, for example a tumouros process. In 12 of the 16 patients without de-
fined CJD the pathologists only described the existing variances without
defining a diagnosis. In 10 of the 26 patients during the course an autopsy
was performed. In 5 cases the biopsy diagnosis CJD could be confirmed. In
the remaining 5 cases with defined CJD no autopsy was performed. In 4 pa-
tients there were evaluated a post-mortem diagnosis, which could not be
described by brain biopsy. In 9 of 10 confirmed CJD patients diagnosis
were clinically classified as probable or possible CJD. At the time a defined
diagnosis of CJD is possible only by histological examination. Because un-
til now there is no treatment of this disorder known, the aim of brain
biopsy is to identify treatable differential diagnosis. In our 26 cases only in
a few patients a define diagnosis after brain biopsy could be established.
Frequently only describing informations like atrophy or gliosis were
gained. Due to the fact that no clear diagnosis was revealed, no treatment
could be initiated. The define diagnosis of CJD is relevant for hygienic
questions. In most of the examined cases of CJD, the clinical classification
following the established criteria would be sufficient to establish a diag-
nosis. Overall a brain biopsy does not seem to be so helpful, that the ope-
rative and hygienic risk is justified.
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Effects of some flavonoid compounds on the neuronal death induced by
beta amyloid peptide in cultured cerebral neurons
M.-K. Kim, Y.-H. Cho, B. C. Kim, M.-S. Park, J.-K. Kim
Chonnam National University Medical School (Gwangju, KOR)

It has been well known that an excessive accumulation of beta amyloid
peptide (A beta) is one of the major mechanisms responsible for neuronal
death in Alzheimer’s disease(AD). Flavonoids, primarily antioxidants, are
a group of polyphenolic compounds synthesized in plant cells. To find out
some flavonoids compounds which could inhibit A beta induced neuronal
death, the effects of some drugs and flavonoids on the neuronal death in-
duced by A beta fragment 25–35 (A beta 25–35), were examined in mouse
cortical cultures.

A beta 25–35 induced a concentration- and exposure-time- dependent
neuronal death. The 20 µM A beta 25–35-induced neuronal death was sig-
nificantly inhibited by either treatment with Trolox or ascorbic acid. Ca2+
channel blockers and NMDA receptor antagonist (MK-801) also inhibited
the neuronal death. Cycloheximide, a protein synthesis inhibitor, and
ZVAD-FMK, a pan-caspase inhibitor, significantly inhibited the neuronal
death. Chromatin condensation and TUNEL staining positive neurons,
hallmarks of apoptosis, were observed in cultures treated with A beta
25–35. Ten flavonoid compounds [apigenin, baicalein, catechin, epicate-
chin, epigallocatechin gallate (EGCG), kaempferol, luteolin, myricetin,
quercetin, rutin] except apigenin showed strong 1.1-diphenyl-2-pycrylhy-
drazyl (DPPH) scavenging activity under cell-free conditions. The 10
flavonoid compounds except apigenin at concentration of 30 µM also sig-
nificantly inhibited the neuronal death induced by 20 µM A beta 25–35 at
the end of 24 hr exposure. Epicatechin, EGCG, luteolin and myricetin
showed more potent and persistent neuroprotective action than other
compounds.

These results demonstrated that oxidative stress, Ca2+ influx via mem-
brane calcium channels, activation of NMDA receptor and apoptotic neu-
ronal death process were involved in the A beta induced neuronal death,
and anti-oxidative flavonoid compounds, especially epicatechin, EGCG, lu-
teolin and myricetin, inhibited the neuronal death. These findings suggest
that these 4 compounds may be developed as neuroprotective agents
against AD.
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Does a correlation exist between the Clinical Dementia Rating and Global
Deterioration Scale in the quantification of the Alzheimer’s disease sever-
ity?
A. Frank, A. Sanz, M. Rebollo, A. Tallon, P. Blanco, M. Serrano, C. Navarro,
D. López, P. Barreiro, E. Díez-Tejedor
Hospital Universitario La Paz (Madrid, E)

Background: There are several methods to evaluate the severity of demen-
tia, some of them are the “Clinical Dementia Rating” (CDR Hughes, 1982)
and “Global Deterioration Scale” (GDS Reisberg, 1982). The GDS is a global
rating scale is rating according seven point scales: a scored of four or
higher is usually considered to be indicative of dementia; and a scored of
three is consistent to mild cognitive impairment. The CDR is a global scale
too that takes into both results of clinical testing of cognitive performance
and a rating cognitive behaviour in everyday activities. The CDR perform-
ance in six categories from 0 to 3 and sum of boxes.

These methods have a clinical relevance because they indicate the most
adequate treatment to Alzheimer’s disease patients. There are few studies
that compare these scales in order to know if they are comparable.

Objectives: To establish the correlation interscales we used them in old
people who lived in a nursing home and met the criteria for dementia.

Methods:
Subjects: Elderly people between 70–94 years who met the NINCDS

ADRDA and DSM IV criteria for dementia.
Two independent raters (neurologist and geriatrics) established the

global and individual punctuation of the CDR and GDS using a semi-
structurated interview to evaluate the severity. In order to get the best clas-
sification an analysis of independent categories was conducted (memory,
orientation, judgment, care, community and hobbies)

Results: Twenty patients mean (age 85 ± 6; 85 % women; primary level
schooling) participated. The correlation between CDR and GDS was 0.78
at a level of p < 0.001. The same stage of severity in both scales showed vari-
ability in the total sum of boxes.

Conclusions: Both scales are adequate. The CDR give us more informa-
tion than GDS of the evolution of Alzheimer’s disease because is more ob-
jective (sum of boxes) to define the cognitive impairment. But the results
suggest an interchange between scales. Further studies are needed to es-
tablish reliable results.
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The effect of psycho-affective and personality characteristics on memory
performance
V. Tedim Cruz, J. Pais, A. Mendes Pinto, B. Nunes
Hospital São Sebastião, Hospital Pedro Hispano (Santa Maria da Feira,
Matosinhos, P)

Introduction: Subjective memory complaints are a frequent and growing
reason for consultation in the elderly. They represent a common major
symptom for psychiatric disorders, such as depression and anxiety, as well
as for early Alzheimer disease. The clinical differentiation of these situa-
tions assumes great importance since we are dealing with highly prevalent
conditions with different treatment strategies and prognosis.

Purpose: To evaluate the relationship between subjective memory com-
plaints and objective measures of: memory functions; personality charac-
teristics and affective states.

Participants and Methods: the individuals evaluated in this study were
identified through a population based survey (pilot study; N = 111) of mild
cognitive impairment and dementia in a Portuguese community of 25,000
inhabitants (people aged 55–79 years). All participants, which scored pos-
itive for subjective memory complaints, and had either objective memory
impairment or abnormal score on the geriatric depression scale (N = 73)
were recalled for further evaluation.

Measurements: (1) Attention: digit span forward and backward; (2)
Memory Functions: sub-test of logical memory, verbal memory with in-
terference, paired-associated learning and visual memory from Bateria de
Lisboa de Avaliação de Demências; (3) Memory Complaints: Subjective
Memory Complaint; (4) Personality traits and affective state: Geriatric De-
pression Scale, Hospital Anxiety and Depression Scale, Brief Symptom In-
ventory; (5) Activities of Daily Living: Blessed Dementia Scale.

Results: Completed evaluation 47 participants (64 %); 13 M:34 F, mean
age 66.32 yrs±7.1; educational level 3.83 yrs±3.4. Subjective memory com-
plaints were present in 89.4 % and from those 52.4 % had objective im-
pairment in at least one memory measure. Depressive symptoms and ab-
normal anxiety levels were present respectively in 17–47 % and 23–45 %
according to the measure used. We found signs of psychopathological dis-
turbance in 27.7 % of participants. From 22 participants with memory
complaints and objective memory defects, 23 % had important depressive
symptoms and 64 % had anxiety. From the 20 participants without objec-
tive memory impairment, 65 % showed no anxiety and 80 % were free of
depressive symptoms.

Conclusions: Anxiety and depression do not seem to influence the
presence of subjective memory complaints. Nonetheless anxiety has a neg-
ative impact in memory performance in our sample.
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The effect of depression on the performance of cognitive tasks in patients
with dementia
E. Togrol, O. Tanridag, T. Unal
GATA Haydarpasa (Istanbul, TR)

Background: In the evaluation of elderly individuals with dementia, the
presence of depression is occasionally a feature that the clinician should be
aware of. In patients with dementia the presence of depressive symptoma-
tology may complicate the clinical picture or change the expression of var-
ious cognitive functions.

Method: The study group consisted of two groups of patients: The first
group, (n = 16) followed-up with a diagnosis of dementia as shown with
clinical, neuropsychological and behavioural evaluations and scoring
lower than 12 in Geriatric Depression Scale (GDS) were accepted as the
group free from depression. The second group (n = 16) had GDS scores
higher than 12 (highest: 24). The age, gender distribution, education level
and follow-up period were similar in the two groups. The following tests
were used to evaluate cognitive performance: Clock Drawing test, Boston
naming test, Verbal memory processes (VMP) test-short term memory,
VMP-recall, VMP- recognition, Stroop test, Story Recall. The results ob-
tained from the two groups were compared and evaluated.

Results: The mean GDS was 8.1 (+ 2.4) and 16.0 (+ 2.8) respectively. A
positive correlation was found between GDS and Stroop (r = 0.51, p < 0.01).
In order to compare the means of the two groups, t-test for independent
samples was used. The only statistically significant (t = – 1.9, p < 0.05) dif-
ference was found between the means of the two groups for Stroop test.

Conclusion: Depressive symptoms appear to complicate the clinical
picture in some dementia patients and alter the performance in some neu-
rocognitive tests, e. g., the Stroop test.
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Dementia in patients with neurocysticercosis
J. Ramírez, J. Higuera, M. López, T. Corona
National Institute of Neurology and Neurosurgery (Mexico, MEX)

Objective: To determine the prevalence, associated factors, and clinical
outcome of dementia syndrome in patientes with no treated neurocys-
ticercosis (NCC).

Methods: 90 consceutive patients with NCC, range age 18–70 years. We
assesed with cogniteve tests (neurobrhavioral cognitive examination, in-
formant questionarie for cognitive dementia) and classified as having de-
mentia or not, according to DSM-IV criteria. Data from CT and MRI and
CSF were also registered. This was done in all cases before and after (6
months) treatment with albendazole.

Results: 15 % (14) of the patients were classified as demented. The neu-
ropychiatric disorder was found to be associated withh older age, lower
scholar level, and increased number of parasitic lesions in the frontal, tem-
poral and parietal cortex. After 6 months, 78.5 % (11) of the patientes ini-
tially classified as demented, did not fulfill any longer the DSM-IV criteria,
and all cognitive functions showed significant improvement

Conclusions: Considering the age range, the prevalence of dementia in
subjects with NCC seems to be high. The assiciation with a higher number
of lesions supports a relationship between NCC and dementia, and most of
the patients showed an improvement after the sdtandar pharmacological
treatment.

Clinical neurophysiology
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Influence of transcutaneous electrical nerve stimulation on exteroceptive
EMG suppression
M. Kofler
Hospital Hochzirl (Zirl, A)

Noxious digital nerve stimulation during isometric contraction of hand
muscles leads to transient suppression of the electromyographic activity
which is known as the “cutaneous silent period” (CSP). Most of the CSP is
due to a protective spinal reflex mediated by A-delta fibers. Pharmacolog-
ical interventions including fentanyl failed to influence CSPs. The aim of
this study was to investigate whether high-frequency, low-intensity tran-
scutaneous electrical nerve stimulation (TENS), a neurophysiological an-
tinociceptive strategy, would affect opiate-insensitive CSPs. Ten healthy
subjects underwent assessment of the effect TENS on the CSP. Surface elec-
tromyographic (EMG) recordings were obtained from thenar muscles fol-
lowing recurrent nociceptive digit II stimulation. Group average CSP du-
ration was shortened relative to baseline recordings following 15 minutes
of TENS. The amount of exteroceptive EMG inhibition was slightly in-
creased due to a concomitant suppression of transcortical long-loop re-
flexes, which may be present within the CSP. Thus TENS exerts an influence
on both inhibitory and excitatory circuits involved in protective reflexes.
These effects are likely mediated at the spinal segmental level through
TENS-associated presynaptic inhibition of nociceptive A-delta fibers. The
findings are in agreement with known opiate-insensitive mechanism of
TENS at the spinal level, and a previously reported insensitivity to fentanyl
of CSPs.
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Electroneuromyography study before and after liver transplantation in
Brazilian familial amyloidotic polyneuropathy type 1 patients
M. Cruz, S. Novis, C. André, J. Ribeiro
Federal University of Rio de Janeiro (Rio de Janeiro, BR)

36 patients with FAP type I were followed by ENMG in subsequent evalua-
tions before and after liver transplantation.

The objective was to correlate clinical findings, sensory action poten-
tials (SAP), and sympathetic skin response of the hand (SSR) during the
course of the disease and try to establish if LT changed it.

In 25 patients the second evaluation was done at a mean time of 14.8
months, in 17 the third at 15.8 months, in 5 a fourth at 9.6 months, in 2 a
fifth at 6 months and 1 year, and in 1 patient a sixth one was done in a 6
months interval. The time of disease at the evaluations varied from 6
months to 16 years. At their first evaluation 38.8 % of the patients had SAP
not obtained in the nerves of the arms and 75 % in the nerves of the legs.
At their second evaluation 56 % had SAP not obtained at nerves of the up-
per extremities and 92 % at the lower extremities. At their third ENMG

64.7 % of them had SAP no obtained in the arms and 76.4 % in the legs. 12
patients were evaluated in intervals of 6 to 12 months after LT. At the eval-
uation before LT 41.6 % has SAP not obtained in the nerves of the arms and
91.6 % at the legs. Those numbers turned to 75 % and 100 % (n = 12) at their
first evaluation after LT (mean time of 1 year), then to 40 % and 100 %
(n = 5) at a second ENMG, and to 100 % and 100 % in subsequent evalua-
tions in one patient. SSR was absent in the hand in 77.7 % of the cases and
this number increased to 100 % in the following ENMG. For those who un-
derwent LT SSR were not obtained since after LT. Changes of the SAP cor-
relate with the presence of sensory symptoms in the legs in 98.6 % of the
cases and of the arms in 80.8 %. SSR abnormality correlates with the pres-
ence of autonomic disturbance in 85, 52 % of the patients. In 17 patients
(26 %) SAP was normal at the nerves of the hands and SSR was not ob-
tained indicating that the afferent fibers of the SSR reflex were spared. Of
these patients 94.1 % had sensory complaints and 88.2 % had autonomic.

In this group of patients LT did not affect ENMG results concerning
SAP and SSR.

There was a strong correlation between the presence of sensory symp-
toms and SAP and SSR and autonomic disturbances. The results were the
same for that group who had only the efferent fibers of the SSR compro-
mised. The presence of sensory symptoms in those patients indicates that
small nerve fibers were mostly affected at the time of the evaluation.
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EEG-EEG connectivity changes after chronic stroke are correlated with
functional recovery
L. Strens, P. Asselman, A. Pogosyan, C. Loukas, A. Thompson, P. Brown
Institute of Neurology (London, UK)

Introduction: It remains unclear why some patients who have a motor
stroke make a good functional recovery. Functional imaging studies in
stroke patients have shown increased task-related brain activation in sev-
eral motor areas during contraction of the affected hand when compared
to healthy subjects. However, relatively few studies have attempted to cor-
relate this with stroke outcome. Moreover, these studies have focussed on
how motor areas may individually contribute to compensation. In this
study, we investigate whether different cortical areas interact to form dy-
namic assemblies that may then compensate for disability. Interaction pat-
terns between different cortical areas may be investigated using coherence
between scalp electroencephalographic (EEG) signals. Coherence was thus
evaluated in healthy controls and in patients with chronic stroke before
and during performance of a handgrip task.

Methods: 16 healthy subjects (mean [SD] age 51.3 (11.4) years) and 25
patients with chronic unilateral stroke and having varying degrees of mo-
tor recovery (54.0 (13.1) years) were included. All subjects were right-
handed. The degree of functional recovery following stroke was assessed
using a range of outcome measures. Principal components analysis was
performed on the behavioural data set to obtain overall outcome scores.
Scalp EEG was recorded at rest and while subjects performed a unimanual
grip task. Task-related changes in power and coherence in the 9–25 Hz fre-
quency band were calculated for each hand tested, followed by a ‘hand dif-
ference’ index of the asymmetry in these measures. Correlations were
sought between any abnormal task-related changes and the degree of func-
tional recovery.

Results: Compared to healthy subjects, hand-related asymmetries in
task-related EEG-EEG coherence were increased between mesio-lateral
frontal areas of the affected hemisphere (p = 0.031), over mesial frontal ar-
eas (p = 0.010) and over lateral frontal areas of the unaffected hemisphere
(p = 0.018) when stroke patients gripped with their affected hand. Mesial
hand-related asymmetries in task-related power and coherence were neg-
atively correlated with recovery (p = 0.017 and 0.018, respectively).

Conclusion: Increases in task-related coupling between cortical areas
may dynamically compensate for brain damage following stroke. Some of
this coupling, particularly that over mesial frontal areas, diminishes as pa-
tients make a functional recovery.

P274
Thermal thresholds predict painfulness of diabetic neuropathies
H. H. Krämer, R. Rolke, A. Bickel, F. Birklein
University of Mainz, University of Erlangen (Mainz, Erlangen, D)

Introduction: Pathophysiology leading to painful diabetic neuropathy is
still unknown.

Method: Thirty patients with peripheral diabetic neuropathy without
any biographic differences (17 men, 13 women, mean age 52.4 ± 2.52 years)
were investigated. 15 patients had spontaneous neuropathic pain and 15
patients were pain free. Patients were followed over 2 years and examined
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at the beginning and thereafter every 6 months. Clinical severity and
painfulness of the DN was assessed by the neuropathy impairment score
(NIS) and visual analogue scales (VAS). For evaluation of thinly myelinated
Adelta- and C-fibers cold and warm thresholds were obtained. For analy-
sis of thickly myelinated fibers nerve conduction velocities (NCV), com-
pound muscle action potentials (CMAP) and vibratory thresholds (VT)
were recorded. Moreover, heart rate variability (HRV) was evaluated in or-
der to assess cardiac vagal function. In order to reduce day to day variabil-
ity of pain and nerve function, mean values of the 6 time points over 2
years were calculated and used for further analysis.All data were compared
to an age- and sex-matched control group.

Results: There were significant differences between patients and con-
trols (p < 0.001), but in general, patients with neuropathic pain were indis-
tinguishable from pain free patients. In the pain group, however, VAS pain
ratings were linearly correlated to the impairment of small fibers (cold
perception thresholds (p < 0.03), warm perception thresholds (p = 0.058)).

Conclusion: Pain in diabetic neuropathy seems to be predicted by dam-
age of small nerve fibers and subsequent deafferentation.

P275
Identification of motion-sensitive visual areas and their transcallosal
connectivity in unilateral cortical dysplasia by fMRI
E. Riedel, T. Stephan, E. Marx, A. Deutschlaender, R. Bruening, T. Brandt
Klinikum Grosshadern (Munich, D)

Malformations of cortical development such as focal cortical dysplasia
cause about 10 % of intractable epilepsies in children. Cortical motor and
cognitive functions were found in brain activation studies abnormally lo-
calized and connected atypically. We describe a patient with focal cortical
dysplasia of the temporo-parieto-occipital cortex of the right hemisphere
which was associated with a significant impairment of visual motion per-
ception within the contralateral visual hemifield. Functional magnetic res-
onance imaging (fMRI) focused on the following questions: Is it possible
to localise primary visual and visual motion sensitive areas in the dysplas-
tic right-hemispheric temporo-parieto-occipital cortex and are transcal-
losal visuo-visual interactions and visual-vestibular cortical interactions –
as described in normal subjects – preserved?

Imaging was done using a Siemens MRI 1.5 Tesla scanner and echo-pla-
nar imaging sequences during visual motion stimulation. A total number
of 28 slices covered the whole brain. Data processing was done using
SPM99 and MATLAP scripts.

During hemifield motion stimulation primary visual cortex areas were
activated contralaterally and deactivated ipsilaterally to the stimulated
hemifield. Transcallosal excitatory visuo-visual interaction was evident as
bilateral activation in temporo-occipital areas that correspond best to mo-
tion-sensitive area MT/V5 during left and right hemifield motion stimula-
tion. Within the dysplastic hemisphere MT/V5 was found displaced ante-
riorly, superiorly and medially and separated into 2 separate activation
clusters. The total number of activated voxels was about half as compared
to the unaffected hemisphere in MT/V5 which corresponded to the signif-
icant impairment of visual motion perception mediated by the dysplastic
hemisphere. During visual motion stimulation not only visual and ocular
motor areas were activated, but the parieto-insular vestibular cortex
showed signal decreases according to the concept of an inhibitory visuo-
vestibular interaction for motion perception.

Thus, fMRI was suitable to analyse abnormally localised visual areas in
focal cortical dysplasia and to prove preserved excitatory and inhibitory
transcallosal visuo-visual and visuo-vestibular connectivity.

P276
Electrodermal activity during different phases of a golf-swing
C. Reinsberger, H. Herwegen, H. Liesen
Swiss Paraplegic Centre, Institute of Sportsmedicine (Nottwil, CH; Pader-
born, D)

Objective: The golf-swing requires high demands on the athlete’s physical
and psychological condition. To investigate the influence of these parame-
ters measurements of electrodermal activity (EDA) are introduced for the
first time in golf. Hypothesis: Electrodermal responses to sport-specific
stimuli allow the definition of standardized indices. Objective evaluation
of a golf-swing by means of these indices becomes operational.

Methods: After a golf-specific warm-up 29 low handicappers had to
reach a defined goal on the driving range. Each swing was preceded by the
individual pre-swing-routine of each player. EDA was monitored continu-
ously with external definition of key-points of the swing. A score-system
was administered to assess the objective outcome of each swing.

Results: Repetitive golf-swings lead to increased EDA. During each

phase of a golf swing specific EDA-Indices can be defined. Score of each
stroke decreased significantly with longer pre-start duration (p < 0.05).
The better the objective outcome of a swing, the less is the EDA-amplitude
of the phasic reaction directly after swing (p = 0.000) and the better is the
golfer’s handicap (p = 0.001). The phase of regeneration can be subdivided
into 3 sub-phases by EDA-measurements, of which the very first period af-
ter swing is of big importance concerning the outcome of the next stroke.
Significant differences between players of different age and sex could be
demonstrated.

Conclusion: Electrodermal indices appear to be a useful means to
analyse single phases of a golf-swing. States of physically and psychologi-
cally mediated autonomic arousal in golf can be assessed by neurophysio-
logic methods such as EDA and will be used for control of practise and
competition to enhance the performance of the golfer.

P277
Early neurophysiological diagnosis of true neurogenic “thoracic outlet
syndrome” (TOS)
M. T. Hua, A. Dubuisson, B. Zeevaert, F. C. Wang
CHU Liège (Liège, B)

Patients and methods: Twenty-seven patients, diagnosed as having a TOS,
were studied. The diagnosis was previously made by clinicians unrelated
to our electrophysiological laboratory.

Each patient was called back. History taking, physical examination and
neurography evaluation were systematically performed. All had a cervical
spine radiograph and a vascular-doppler flow study, otherwise the request
was made.

According to their history, clinical features and vascular-doppler, 3
groups were established: UNLIKELY TOS (n = 7, 4 women and 3 men, mean
age = 48.7),VASCULAR TOS (n = 10, 8 women and 2 men, mean age = 41.6)
and NEUROGENIC TOS with or without a vascular component (n = 10, 10
women, mean age = 44.8).

We studied the medial antebrachial cutaneous nerve amplitude
(MACN SNAP amplitude), radial SNAP amplitude/MACN SNAP amplitude
ratio and the difference between minimal F-M latenties of median and ul-
nar nerves (F ulnar – F median) in these 3 groups (in bilateral TOS, only
the worst side was considered) and in a group of 52 healthy subjects.

Results: Control subjects: mean MACN amplitude was 18 ± 5 µV, lower
limit of normal (LN) was 7.7 µV; mean amplitude ratio was 2 ± 1, upper LN
was 3.8; mean F ulnar – F median was 1.1 ± 0.8 ms, lower LN was –0.4 ms.

Pathologic features were distributed as follows: 1) C7 transverse
process or cervical rib: 0/7 case in UNLIKELY TOS, 2/10 cases in VASCU-
LAR TOS and 4/10 cases in NEUROGENIC TOS; 2) MACN ampli-
tude < 7.7 µV: 1/7 case in UNLIKELY TOS, 2/10 cases in VASCULAR TOS
and 3/10 cases in NEUROGENIC TOS; 3) amplitude ratio > 3.8: 1/7 case in
UNLIKELY TOS, 2/10 cases in VASCULAR TOS and 7/10 cases in NEURO-
GENIC TOS; 4) F ulnar – F median < –0.4 ms: 1/7 case in UNLIKELY TOS,
1/10 cases in VASCULAR TOS and 5/10 cases in NEUROGENIC TOS.

Conclusion: Our results suggest that the amplitude ratio (radial SNAP
amplitude/MACN SNAP amplitude) is more sensitive than the MACN am-
plitude for the diagnosis of TOS. The difference between F-wave latenties
of median and ulnar nerves (F median 0.4 ms longer than F ulnar) can
strengthen the presumption of TOS, as far as there is no associated carpal
tunnel syndrome.

P278
Analysis of sharp and spikes wave transients in neonatal polysomnogra-
phy
A. C. Crippa, C. Silvado, L. Werneck, L. Paola, R. Scola, R. M. Fernandes
UFPr (Curitiba, BR)

Introduction: The clinical significance of Sharp and spikes wave transients
(ST) for both preterm and fullterm infants needs more investigation. Spo-
radic sharp wave may be either normal or anormal, depeding on clinical
context, the EEG background activity, location, morphology and age post-
conceptional.

Objective: To identify and quantify sharp and spikes wave transients
found in neonatal polysomnography of healthy term newborn babies
throughout different sleep-stages.

Design/Methods: Thirty-two neonatal polysomnographic studies of
term babies from the Hospital de Cl nicas da Universidade Federal do
Paraná (UFPR) were reviewed. The babies were term, healthy, legal age of
two days and with adequate monitoring during pregnancy. Polygraphic
studies were performed in a 21 channels EEG machine, with montages in-
ternationally accepted standards for the neonatal period and without se-
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dation. Quantify sharp and spikes wave transients and analyzed in each
sleep-stages.

Results: The mean duration of the polygraphic studies was of 57 min-
utes. The total number of sharp and spikes wave transients was 206 (6.4 per
exam), of which 106 were in quiet sleep, 55 in active-sleep and 41 in tran-
sitional sleep. Showed a total of 0.1 sharp and spikes wave transients per
minute. In quite sleep were 0.17 sharp and spikes wave transients per
minute, in active-sleep 0.07 per minute and in transients sleep 0.19 per
minute. The Kruskal-Wallis test shows that sharp and spikes wave tran-
sients are more frequently in sleep-quiet.

Conclusions: In the normal term babys sharp and spikes wave tran-
sients mostly during quiet-sleep. Even thus, sharp and spikes wave tran-
sients per minute were more frequentlly in sleep transients. In newborn
healthy we found the number of sharp and spikes wave transients during
one minute in each sleep-stages.

P279
Electroencephalographic evaluation of lead-intoxicated children
A. C. Crippa, C. Silvado, F. Germiniani, G. Xavier, I. Bruck, L. Paola, P. Coral,
R. Scola, T. Riechi, L. Werneck
UFPr (Curitiba, BR)

Objective: The aim of our study was to establish the eletrencephalographic
changes/patterns found in children from Adrianópolis (Paraná, Brazil)
with abnormally high blood levels of lead, as a result of environment con-
tamination from a local factory. We also tried to correlate eletrencephalo-
graphic (EEG) changes with factors related to variation of lead blood lev-
els.

Population and Methods: Twenty children, range 2 to 14 years of age
(mean 9.6 y/a), who suffered from chronic lead intoxication were studied.
Blood lead levels were measured by atomic absorption spectroscopy and
ranged from 20.1 to 35.8 mg/dL (mean 25.42 mg/dL). All subjects had an
EEG recording and underwent either intelligence measurement or a more
complete neuropsychological evaluation, depending on their age. Brain
CAT scans and whole blood count (WBC) were also performed. EEG
recording was standardized, with recordings samples of wakefulness, sleep
(spontaneous or induced by chloral hydrate), photic stimulation and vol-
untary hyperventilation, if the subject was cooperative.

Results: All of the children had normal physical and neurological ex-
aminations and none of them had a history of seizures. Of the thirteen chil-
dren who underwent neuropsychological testing, 6 had low range normal
IQ and 7 had borderline for mental retardation results. Brain CAT scans
were abnormal in only two subjects, both of which had parenquimal calci-
fications suggestive of neurocysticercosis.WBC disclosed anemia in 9 chil-
dren. EEG evaluation failed to disclosed a specific pattern. However, 5 EEG
recordings showed an irregular slow activity and in one of those epilepti-
form changes were also found. Statistical analysis (student’s t test) showed
no correlation between blood lead levels and abnormal EEG findings in ei-
ther the normal or abnormal EEG groups

Conclusion: There’s no specific EEG pattern in those children who suf-
fered chronic lead intoxication. Higher blood lead levels do not predispose
to EEG abnormalities, even though such abnormalities were found in a
proportion higher than that expected for age-matched controls.

P280
Impaired grip force and load force coupling during cyclic movements in
cerebellar patients
K. Rost, D. A. Nowak, D. Timmann, J. Hermsdörfer
Clinical Neuropsychology Research Group (EKN), Academic Hospital Mu-
nich Bogenhausen, University of Essen (Munich, D)

Several studies suggested that the cerebellum plays a crucial role in the
grip and load force coupling in holding and lifting of objects. In general
healthy subjects can precisely anticipate grip force to movement induced
loads probably by using an internal forward model which is assumed to be
located within the cerebellum.

We tested eight subjects with unilateral or bilateral cerebellar patholo-
gies and eight healthy controls. We investigated the grip force adjustments
to the load fluctuations when performing cyclic movements with a hand
held instrumented object at three different frequencies. Both groups pro-
duced similar maximum accelerations of the object and therefore similar
maximum loads at all movement frequencies showing that patients as well
as control subjects were able to produce similar arm movement kinemat-
ics. Compared to the control group patients established highly increased
grip force levels. Nevertheless the minimum force ratio across all move-
ment frequencies was remarkably consistent indicating the anticipation
between grip force level and load force level was stable across different

speeds throughout the movement. Looking at the temporalspatial rela-
tionship between grip and load profiles patients showed significantly de-
creased coefficients of cross correlation implicating impaired prediction
of the inertial load fluctuations. Clinically, the upper limb ataxie score of
these patients did not correlate with either the increased grip force level
nor the inaccurate temporal coupling between grip and load force profiles.
Thus, a more general motor dysfunction cannot account for the obvious
deficit in grip force regulation of movement induced loads.

Compared to earlier studies our results underline the fact that cerebel-
lar patients tend to establish elevated grip force levels, which may reflect a
more general control strategy. In addition, cerebellar patients reveal
deficits of the temporo-spatial coupling between grip and load forces in
object manipulation. We can therefore conclude that cerebellar lesions do
interfere in the process of grip force scaling of environmental loads.

P281
The prognostic value of follow-up computerised tomography of brain in
adult patients with moderate and severe head injury following motor ve-
hicle accident
A. Kiflie, N. A. Alias, M. M. Abdul Kareem, W. Mar, J. Abdullah
University Sains Malaysia (Kubang Kerian, Kelantan, MY)

Objective and Methods: The aim of this study is to predict the outcome of
the adult patients with moderate and severe head injury in motor vehicle
accident by using clinical parameters (age, Glasgow Coma Scale), initial CT
scan of brain parameter (intracranial haemorrhage, volume and site of in-
tracranial haemorrhage, midline shift and hydrocephalus) and follow-up
CT scan of brain parameter (residual intracranial bleed, post-traumatic
hydrocephalus, midline shift and gliosis). The patient is assessed clinically
on admission for GCS. Those categorised into moderate and severe head
injury with initial CT scan and follow-up CT scan of brain 6 weeks later
will be selected for the study. The parameters were analyzed statistically
using univarite analysis, chi square test and logistic regression. The p value
of < 0.05 is taken as significant level.

Results: A total of 31 patients were selected, 67.7 % were males and
32.3 % were females. The GCS of the patients were statistically significant
as outcome predictors. Other significant predictors analyzed from the
study are midline shift and volume of subdural haemorrhage in the initial
CT scan and post-traumatic hydrocephalus and gliosis in the follow-up CT
scan.

Conclusion: The study showed that the above-mentioned parameters
are significant predictors of outcome. The author also have suggested a
new outcome predictors by using the parameters from follow-up CT scan
i. e. presence of gliosis, site of gliosis and post-traumatic hydrocephalus.

P282
Report of a patient with multifocal motor neuropathy with conduction
block presenting with hemiparesis
E. Mohammadiani Neghad
Ahwaz University of Medical Sciences (Ahwaz, IR)

Multifocal motor neuropathy with conduction block (MMNCB) is an im-
portant and treatable form of autoimmune neuropathy associated with
anti GM1 antibody.

It usually presents with slowly progressive asymmetric weakness and
later atrophy of distal extremities and occasional cramps and fasiculations
mimicking motor neuron disease.

Electrodiagnostic studies including multifocal conduction block of
motor nerves in affected limbs with normal sensory studies and high titer
of anti GM1 antibody confirms the diagnosis in the setting of appropriate
clinical picture.

Intavenous immuneglobulin (IVIG) is the treatment of choice. in some
resistant cases cyclophosphamide is a good alternative.

we present a 37 yrs old man presenting with multifocal weakness of
limbs, beginning 6 months before with selective weakness of left extensor
indicis and later extending to handgrip and left leg. At first the pattem of
left hemiparesis caused confusion with upper motor neuron lesion by a lo-
cal neurologist but later the progression of weakness to RT hand and are-
flexia in affected limbs explained the nature of disease.

Electrodiagnostic studies in our center confirmed the presence of mul-
tifocal conduction block in many motor nerves of affected limbs in the
presence of normal sensory studies.

IVIG was started with a dramatic response.
We conclude that MMNCB should be considered in every patient with

motor neuron disease like syndrome with benign course and lack of cra-
nial involvement.clinical suspicion and accurate electrodiagnostic evalua-
tion is the key of diagnosis.
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Transcranial magnetic stimulation in anxiety disorders
N. El-Nahas, H. Aref
Ain Shams University (Cairo, EGY)

rTMS is a recently introduced method capable of altering cortical ex-
citability beyond the time of stimulation. It has been employed in several
psychiatric disorders with variable degrees of efficacy. In this study 28 pa-
tients with anxiety disorders, with inadequate response to oral medica-
tions, and 12 normal controls were included. Among the patient group,
twenty two continued the study. So we ended up by 34 subjects divided into
three groups:

The first group was subjected to rTMS and consisted of 12 patients (8
females and 4 males, age range 22–35yrs) with anxiety disorder: 8 with
generalized anxiety disorder, 3 with panic disorder and 1 with generalized
anxiety disorder and panic attacks. A second group of 10 patients: 7 with
generalized anxiety disorder and 3 with panic disorder was sham- treated.
All patients fulfilled the ICD –10 symptom check list criteria. Hamilton
anxiety rating scale HARS was applied to all patients before starting and
after finishing the rTMS sessions.

A third group of normal 12 age-matched controls was studied for de-
termination of cortical motor threshold and MEP amplitude.

TMS procedure: Determination of the cortical motor threshold (CMT)
to all three groups. rTMS technique was applied for patient group 1 only.
Sham stimulation was done to patient group 2. Results: The treatment was
generally tolerated with no serious side effects. Cortical motor threshold
and amplitude: (CMT & CMA) CMT was lower in the patient groups rang-
ing from 25–55 % of the output stimulus intensity (mean 46.15 %) as com-
pared to the control group ranging from 50–85 % (mean 68.3 %), which
showed statistical significance (p: 0.00004). The mean amplitude of the
motor evoked response was higher in the patient group (1507.1 uv) than
the control group (1179.5 uv), however not reaching statistical signifi-
cance. Hamilton Anxiety Rating Scale (HARS) was applied to all partici-
pants prior to treatment sessions and after the last session.

First group (real treated): showed statistically significant improvement
on the HARS, while the sham-treated group showed non significant im-
provement. Mean duration of improvement lasted for 3 weeks ± 6 days.
Conclusion: patients with generalized anxiety disorder and panic disorder
showed an increased cortical excitability than normal controls. Patients re-
ceiving real rTMS showed significant and lasting improvement than those
who were sham-treated.

Child neurology

P284
Knowledge of the brain in children grades 2–4
J. Kessler, E. Kalbe, H. Wawersich, B. Waasen, S. Avci, M. Huber
University Clinic of Neurology, University Clinic of Psychosomatics
(Cologne, Bonn, Osnabruck, D)

Children have a rapid knowledge acquisition in domains of psychology,
biology, physics and an intuitive understanding of the world, based on
their everyday experience. But when and how do they acquire knowledge
about the brain? They cannot see it, they know it is somewhere beneath the
hair and between the ears. We asked 77 children from 2–4 grade elemen-
tary school with a brain questionnaire. Results were discussed in the con-
text of different mental models and facts of the brain.

Methods: Our study included 77 pupils (41 m, 36 f), mean age 8 yrs
(SD = 0.98) in 2nd, 9 yrs (SD = 0.37) in 3rd, and 10 yrs (SD = 0.50) in 4th grade.
To screen out children with abnormally poor cognitive functioning the
Kaufmann-ABC-Test was used. The children were interviewed individually
45–60 minutes. Children’s responses were noted and tape recorded, inter-
views included a questionnaire and a drawing task. The brain question-
naire was developed on the basis of extensive pilot work. Its final version
consists of 77 questions on 16 domains about the brain. The domains were
split in questions about the structure of the brain (e. g. size and colour of
an adult braint, consistence, connections to other organs), brain functions
(learning, memory, emotions, etc.) and what happens when the brain is de-
stroyed. The children were also asked to draw a brain with free colour
choice. To control drawing capabilities the children had to draw a tree.

Results: The brain questionnaire showed that pupils of 2nd grade know
the brain is necessary for thinking and some of the senses are connected
with the brain, also that seeing, hearing, but not tasting and touching are
functions of the brain. The 3rd grade group chose more realistic views of
the brain and functions of the brain were extended. For 4th grade the brain
was the centre of human beings which controls everything in man. Inde-

pendent from the grade most pupils drew a lateral view of the brain with
outlines of a gyral and sulcus pattern. The 2nd grade but not 4th grade chil-
dren often drew the brain together with the head. Also, 4th grade children
did not use as many colours as 2nd and 3rd grade children, the brains often
looked like clouds and was not so much round shaped.

Conclusion: In the span of 2 yrs from 2nd to 4th grade mental models of
the brain are rapidly modified and the brain is increasingly conceptualized
as the centre of a person.Also, brains are regarded as universal, and knowl-
edge exists that every animal has it.

P285
Site-directed mutagenesis of brain microvascular LAT1 large neutral
amino acid transporter at residues 88, 98, 183 and 331
R. Boado, J. Li, P. Wise, W. Pardridge
UCLA (Los Angeles, USA)

The brain is selectively vulnerable to the pathologic effects of hyper-
aminoacidemia, such as occurs in phenylketonuria (PKU). The hyper-
phenylalaninemia of PKU causes an inhibition of cerebral protein synthe-
sis, which arises from altered amino acid availability in the brain linked to
the hyperphenylalaninemia. The availability of amino acids in the brain is
regulated by the blood-brain barrier large neutral amino acid transporter
type 1 (LAT1) isoform, which is characterized by a high affinity (low Km)
for substrate large neutral amino acids. However, some patients with
phenylketonuria have normal brain development despite the high blood
phenylalanine (Phe) suggesting that these patients may have a polymor-
phism within the LAT1 coding region that leads to a high Km LAT1. Recent
studies support this hypothesis and show that marked changes in the affin-
ity and capacity of the LAT1 are caused by single nucleotide polymor-
phisms (SNP, J. Neurochem. 84:1322, 2003). Therefore, the aim of the pres-
ent investigation was to evaluate the effect of other amino acid residues of
the LAT1 coding region that may be involved in the affinity and/or capac-
ity of this transporter. Site-directed mutagenesis (SDM) was performed to
convert cysteine (C) residues located at positions 88, 98, 183 and 331 of rab-
bit LAT1 to serine (S) residues. The transport activity and Km of mutated
LAT1 molecules were investigated with 3H-Phe in frog oocytes injected
with cRNA and compared with rabbit wild-type LAT1. No significant
changes were seen in the Km and Vmax of the following mutants: C98S,
C183S, C331S, and the double mutants C88S+ C183S and C98S+ C183S. On
the contrary, there was a significant reduction in the Vmax for the C88S
mutant compared to wild-type LAT1 (3.31 ± 0.33 vs 6.59 ± 0.84
pmol/oocyte/min, respectively, mean ± SE, determined by non-linear re-
gression analysis, p < 0.005). Data are consistent with the following con-
clusions, 1) C98S, C183S and C331S single point mutations have no effect
on Km and Vmax of rabbit LAT1; 2) the C88S mutant markedly reduced the
Vmax of the LAT1; and 3) the LAT1 transport of Phe was nearly normal-
ized when the double mutation C88S+ C183S was produced. These studies
provide further evidence that marked changes in the capacity of the LAT1
are caused by single nucleotide polymorphisms and that the phenotype
can be restored with a double mutation.

Supported by NIH NS-40016 grant.
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Pilot study of salbutamol in congenital myopathies
S. Messina, L. Hurtley, M. Kinali, M. Main, H. Jungbluth, F. Muntoni, E. Mer-
curi
Hammersmith Hospital (London, UK)

Several studies have documented positive effects of beta adrenergic ago-
nists on human skeletal muscle with regard to muscle mass and strength.
The aim of this pilot study was to evaluate the effect of the beta agonists in
children with Central Core Disease (CCD) and Multi-minicore disease
(MmD).

Thirteen patients, 8 with CCD (mean age 17.5 years) and 5 with MmD
(mean age 13.6 years) received oral Salbutamol 2 mg qid,. Measures of ef-
ficacy were the change from baseline at 3 and 6 months in muscle strength,
assessed by MRC score, myometry, functional measures and in forced vital
capacity. Statistical analysis was performed using repeated measures
ANOVA (significance level < 0.05).

Two patients stopped the medication after one month because they did
not notice any improvement and another one after 4 months because of in-
creased tremors and palpitations. The remaining ten (6 with CCD and 4
with MmD) completed the course of Salbutamol without any significant
adverse effects.

There was a significant increase in myometry, MRC scores and forced
vital capacity between baseline and the six- month assessments. For both
myometry and MRC the difference was already significant at 3 months and
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associated with a significant increase in functional abilities assessed with
a structured functional scale. Our results suggest that Salbutamol was
overall well tolerated and might be beneficial in CCD and MmD patients.
Larger prospective randomised, double-blind, placebo controlled trials
with Salbutamol will be needed to confirm these preliminary findings.

P287
Hippocampal reductions in adolescents with antecedents of prematurity:
a VBM and stereological MRI studies
M. Gimenez, A. Narberhaus, X. Caldu, D. Segarra, F. Botet, J. M. Mercader,
N. Bargallo, C. Junque
University of Barcelona, Hospital Clinic (Barcelona, E)

Preterm subjects have been reported to have grey matter decreases on dif-
ferent brain structures. Advances in magnetic resonance analysis allowed
to identify subttle structural cerebral damage in subjects without aparent
neurological sequelaes. Memory impairment is one of the cognitive
deficits associated with prematurity. The purpose of this study was to com-
pare the optimized Voxel Based Morphometry (VBM) and Magnetic Res-
onance Imaging (MRI) Stereology techniques for identify possible hip-
pocampal reductions in 22 adolescents (8 girls/14 boys) with antecedents
of prematurity (age 13.45 + 2.13). All 22 subjects had perinatal complica-
tions (anoxia, periventricular hemorrhage or fetal suffering). No one had
focal brain lesions. The sample was matched to 22 controls by age and
handedness (age 14.14 + 2.55; 11 girls/11 boys). Five subjects were left-
handed. For memory examination we used the Rey Auditory Verbal Learn-
ing Test (RAVLT) and the Rey Complex Figure Retention. All MRI acquisi-
tion was performed on a GE Signa 1.5 Tesla scanner (General Electric,
Milwaukee). For the VBM we used the SPM2 (Statistical Parametric Map-
ping, University College London) running in the Matlab 6.5. Stereological
measured were performed by using the ANALYZE 5.0. Patients had signif-
icant impairment in both verbal and visual memory measurements. We
found that both techniques of neuroimaging analysis showed a decrease in
left hippocampal volume in premature group compared to controls (VBM:
p < 0.0001; stereology: p = 0.001). In addition, stereological measures de-
tected a volume reduction in the right hippocampus in prematures
(p = 0.002). We obtained significant correlations between verbal learning
and hippocampal reductions, with both techniques (VBM: p = 0.001; stere-
ology: p = 0.027) in patients. VBM also showed a positive correlation be-
tween verbal long term retention and hippocampal reductions (p = 0.033).
Visual memory did not correlated with right hippocampal volume in any
case. The inter-correlation analysis between techniques showed that grey
matter volume reductions by VBM strongly correlated with left hip-
pocampal volume reductions measured by stereology (p = 0.008). Our re-
sults demonstrate that both techniques are able to detect hippocampal
damage in adolescents with antecedents of prematurity, but with different
sensitivity. Stereological techniques detected right hemisphere damage,
not observed by VBM. In contrast, the VBM achieved stronger correlations
with neuropsychological sequelae.

P288
Locus heterogeneity of infantile neuroaxonal dystrophy and pantothen-
ate kinase-associated neurodegeneration
T. Klopstock, N. Nardocci, G. Zorzi, B. Garavaglia, E. Botz, T. Meitinger, K.
Hörtnagel
Ludwig-Maximilians-Universität, National Neurological Institute, GSF Re-
search Center (Munich, D; Milan, I)

Background: Infantile neuroaxonal dystrophy (INAD) and pantothenate
kinase-associated neurodegeneration (PKAN) have several features in
common. In particular, pathological examination shows widespread ax-
onal swelling and spheroid bodies in the central nervous system in both
diseases. Accordingly, there has been a long-lasting discussion, as to
whether these syndromes are distinct entities or manifestations of a con-
tinuum. The recent discovery of mutations in the gene for pantothenate ki-
nase 2 as the genetic cause of PKAN offers now the opportunity to deter-
mine if INAD and PKAN share a common genetic etiology.

Methods: We performed haplotype analysis in three and mutation
screening in seven INAD families.

Results: In one consanguineous family, haplotyping showed no com-
mon allele in the parents as well as discordance between two affected sib-
lings. Sequence analysis did not show mutations in the pantothenate ki-
nase 2 gene in eight patients.

Conclusion: These data provide strong evidence that INAD is not allelic
to PKAN.

P289
Effect of treatment with PDTC and IRFI 042 on strength and fatigue in
MDX mice
S. Messina, P. Seminara, M. Aguennouz, M. C. Monici, H. Marini, F.
Squadrito, G. Vita
Department of Neuroscience, Department of Pharmacology (Messina, I)

Previous studies provided evidences that generation of reactive oxygen
species and activation of transcription factor NF-kB may play important
roles in the pathogenesis of Duchenne muscular dystrophy. We tested
whether IRFI 042, a vitamin E-like antioxidant, and PDTC, a NF-kB in-
hibitor, could have an effect on muscle weakness in mdx mice.

We treated 48 5/6-week old mdx and wild type mice with intraperi-
toneal injections of PDTC (50 mg/kg), IRFI 042 (20 mg/kg), or vehicle,
three times a week for five weeks. Data regarding weight, survival and fore-
limb strength and fatigue were collected. Motor performance measure-
ments were carried out using a grip meter attached to a force transducer
which measures peak force generated.

Mdx mice treated with IRFI 042 or PDTC showed at the end of treat-
ment a significantly higher forelimb strength than vehicle controls (IRFI
042: 53.6 %, p < 0.001; PDTC: 53.1 %, p < 0.05) as well as higher strength
normalised to weight (IRFI 042: 57.8 %, p < 0.001; PDTC: 54 %, p < 0.05).
Furthermore PDTC-treated mdx mice had significantly less fatigue than
vehicle animals (–120 %, p < 0.004).

Our results suggest that PDTC and IRFI 042 might have a beneficial ef-
fect on weakness and fatigue in mdx mice. Further studies are needed to
investigate the morphological and biochemical substrates of such encour-
aging preliminary results.

P290
Intensivity of neurochemical processes correlate with the alectrophysio-
logical changes in children with epilepsy
O. Globa, N. Semenova, E. Sorokina, V. Studenikin, O. Maslova, V. Pinelis
Institute of Pediatrics Scientific Centre of Child Health (Moscow, RUS)

Epilepsy (E) has been defined as recurrent convulsive or nonconvulsive
seizures caused by partial or generalized epileptogenic discharges in the
cerebrum. One of the mechanisms of E is mediator imbalance in brain.
Glutamate (Glu) release in high concentration activates several postsy-
naptic glu receptor (GluRs)/ion channel complexes, leads to Ca2+ entry
into neurons, membrane depolarization and activates several Ca depen-
dent cytodestructive enzymes. This process may be responsible for the
initiation of neuronal damage, which may cause of the appearance of au-
toantibodies (aAB) to fragments of GluRs in blood. The determination of
GluRsaAB, ionized calcium (Ca2+) in blood and the quantitative mea-
surements of electroencephalogram (EEG) were performed in children
with E and in control group (CG). GluRs aAB were estimated using the
ELISA, synthetic peptides (analogues of GluR1 and NR2) were used as
antigens. The level of NR2aAB and GluR1aAB simultaneously was mea-
sured in 25 children with E. The individual evaluation of spectral power
(SP) and spectral rate (SR) of EEG were performed for 30 E patients. In
101 patients with different Es the significant increase more than by 1.5–2
times of GluR1aAB serum level was revealed vs CG (p < 0.05). The high
level of aAB to GluR1 and NR2 was determined in 92 % and 80 % of cases,
respectively. The indirect correlation between GluR1aAB level and
Ca2+ and the direct correlation with frequency and type of seizures (S)
and the SP increase was revealed. The highest level of SP and aAB was
measured in children with generalized S (tonic-clonic and absences). The
level of full SP was increased in 50–60 times vs basic one in these cases.
In focal epileptiform activity in children with partial Es the SP increases
was lower. In children with normal aAB level the SP was near to normal.
The a-rhythm was increasing in the frontal lobe simultaneously with the
aAB level increasing. The increasing of the aAB from basic to high level
correlated with the increasing of the level of SP of basic rhythms. In the
highest aAB level (more than 1.5 times vs basic) the increasing of delta-,
teta-activity in whole brain more expressed and the decreasing of SR were
revealed. These results show the unity of neurophysiological and neuro-
chemical processes in brain.
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P291
Pathophysiology studies improve the effectiveness of a therapeutic ap-
proach to Tay-Sachs disease
S. Martino, R. Tiribuzi, P. Manieri, An. Orlacchio, A. Gritti, C. Emiliani, Al.
Orlacchio
University of Perugia, IRCCS Santa Lucia, Hospital San Raffaele (Perugia,
Rome, Milan, I)

Tay-Sachs (TS) disease is a GM2 gangliosidosis due to the deficiency of the
Hexosaminidase A (Hex A, E. C. 3.2.1.52) which is a heterodimer of alpha-
and beta-subunit, encoded by two different genes (HEXA and HEXB) lo-
cated respectively on the chromosome 15 and 5. Inherited defects in the al-
pha-subunit gene leads to the absence of the Hex A and a massive accu-
mulation of the GM2 ganglioside and related lipids mainly in neuronal
lysosomes. Consequences are a severe cellular dysfunction and a rapid
progressive neurodegeneration. Currently, TS treatment is restricted to
supportive care and appropriate management of intervening problems.
Therapy for TS disease, requires an active Hex A production in the central
nervous system and a therapeutic approach whose effect velocity could be
faster than human disease progression. To this end we are developing a
gene/cell approach based-therapy for TS disease. We are combining the ef-
ficacy of the gene therapy strategy by using a viral vector encoding for the
Hex A alpha-subunit to restore the Hex A activity and the therapeutic po-
tential of stem cells to repair the neurodegenerated brain. To improve the
effectiveness of our strategy we first studied the patophysiology of TS dis-
ease. We analysed the levels of Hexosaminidase isoenzymes (A and B) in
C57/BL6 (wild-type) mice and TS mice brain at different age (embryonic
vs. adult). Our results indicated an increase of Hexosaminidase activity in
adult and postnatal wild-type mice with respect to the same activity mea-
sured in the mice at embryonic stage. In addition we observed a specific
correlation between the expression of the alpha and beta subunits forming
the Hex isoenzymes with the mouse age as showed by ionic-exchange
chromatography. These data were confirmed in similar experiments per-
formed in embryonic, postnatal and adult TS mice and supported the sug-
gestion that elucidation of molecular mechanisms leading the patophysi-
ology of this metabolic disorders is critical for definition of therapeutic
parameters.

P292
Clinically identifiable congenital neurologic malformations in the labour
wards of Hamadan, West Iran
I. Amiri, N. Markazi Moghaddam, I. Ramezani, N. Rezaei, M. Bashashati
Hamadan University of Medical Sciences (Hamedan, IR)

Introduction: Congenital anomalies remain a leading cause of death
among infants in both the neonatal and post neonatal periods in developed
countries.

Objective: In order to determine the pattern of anatomically obvious
congenital malformations seen in labor wards in Hamadan city, 12,804
cases were evaluated.

Patients and Methods: This prospective study involves all neonates
(group I), stillbirth and intra uterine fetal death (group II), with gestational
age more than 3 months, in labor wards of 3 hospitals with a confirmed
clinical diagnosis of congenital malformation during a one year period
(September 2000 to August 2001).

Results: Among 12,804 cases [12, 460 in group I and 344 in group II],
clinically identifiable congenital malformations were seen in 97 (0.76 %)
cases [47 (0.38 %) in group I and 50 (14.53 %) in group II]. The most com-
monly affected anatomical organ were central nervous system, which was
detected in 48 (49.48 %) patients [12 (25.5 %) in group I and 36 (72 %) in
group II]. Among the central nervous system anomalies hydrocephaly,
spina bifida, and meningocele were found in 4, 3, and 5 cases of group I, re-
spectively. These anomalies were seen in 11, 4, and 2 cases of group II, re-
spectively. Anencephaly was detected in 19 subjects of group II. Craniofa-
cial anomalies were detected in 12 (12.37 %) cases [7 in group I and 5 in
group II], including: microfacial (4 cases), microcephaly (2 cases), and
cleft-lip and cleft-palate (6 cases). Otic involvements were seen in 11
(11.34 %) subjects [4 in group I and 7 in group II], including: ear lobe
crease (8 cases), ear agenesis (2 cases), and skin-tag (1 case). Ophtalmic
anomalies consist of hypertelorism (3 cases), eyelid disorder (1 case), and
cyclopia (1 case). Also, 2 cases with anophtalmy were detected in group II.

Conclusions: These findings may be useful in aiding clinicians, pa-
tients, and policymakers of our region in reducing the risk of neurologic
congenital malformations, a source of high perinatal mortality and mor-
bidity rates.

P293
Neurophysiological diagnostic procedures as a predictor of outcome in
viral encephalitis in a paediatric population
D. Nikolic, N. Dimitrijevic, I. Petronic, A. Marsavelski, D. Bogicevic, S. Rso-
vac, D. Cirovic
University Children’s Hospital (Belgrade, CS)

Viral infections of the central nervous system (CNS) pose a threat to the
health of people throughout the world. However, effective treatment of
CNS viral disease remains difficult because only a few pathogens can be
treated with specific antiviral agents. Beside treatment it remains un-
known why some of the patients have good therapeutic answer while some
of them don’t.

During two year period (2002–03) at the University Children’s Hospi-
tal of Belgrade 18 patients were hospitalized and treated because of viral
encephalitis. Age range was between 8 months and 11.5 years.

First EEG pattern were encephalopatic in 17/18 patients. Second EEG
showed specific slow, low amplitude activity in 18/18 patients. Third EEG
recording showed some signs of recovery in 7/18.We have found that those
results correlated with neurolological finding during illness and were in
some way solid predictor of future outcome.

When performing Somatosensitive Evoked Potentials (SSEP) in 10/18
we have found low amplitude of cortical answers but terminal latencies
within normal ranges. Those findings correlate with final outcome: 3/18 no
sequels, mild psychomotor delay in 6/18 and 1/18 moderate psychomotor
delay. In 8/18 patients SSEP findings were pathological or could not be
found. This was in close relation with final outcome (severe psychomotor
retardation in 6/18 and 2/18 died).

In our two year survey we have found that neurophysiological investi-
gations were very reliable prognostic parameter in treatment of viral en-
cephalitis.

P294
Agyria-pachygyria complex and epilepsy
D.-A. Plesca, R.-I. Teleanu, D. Dragomir, Dr. V. Gomoiu
Children’s Hospital (Bucharest, RO)

Introduction: Agyria-pachygyria complex or lissencephaly is a severe neu-
ronal migration disorder characterized by absence of gyri and sulci
(agyria) or by their reduction to broad, flat gyri an shallow sulci (pachy-
gyria). By magnetic resonance imaging criteria lissencephaly can be di-
vided into five types.Type I (classic lissencephaly) and type II (cobblestone
lissencephaly) are the most commonly encountered and well established
forms.

Patients and methods: We studied 15 patients diagnosed with agyria-
pachygyria complex based on brain computed tomography or magnetic
resonance imaging.Fourteen patients were classified as isolated
lissencephaly and one had Miller-Dieker syndrome.

Results and discussion: Ten patients experienced epileptic seizures
with onset during first year of life. All patients had early severe hipotonia
followed by progressive hypertonia with developmental delay.

The aim of this study is to underlie the importance of neuroimaging
techniques in recognition of this entity.

Cerebrovascular disorders

P295
The effect of chronic cerebral hypoperfusion on middle cerebral artery
occlusion-induced cellular damage in spontaneous hypertensive rats
S. Choi, J. Heo
NHIC Ilsan Hospital, Yonsei University College of Medicine (Koyang,
Seoul, KOR)

An ischemic stroke can result from various mechanisms such as athero-
thrombosis, caridoembolism or hemodynamic compromise. It has been
reported that patients with atherothrombotic stroke have less severe neu-
rological deficits and smaller cerebral infarction than those with car-
dioembolic stroke. When exposed to a sufficient but sublethal alteration of
their environment, most living organisms acquire transient tolerance to
subsequent and otherwise lethal environmental changes. To test the hy-
pothesis that chronic cerebral hypoperfusion induces tolerance to the
subsequent severe ischemia, we examined the effect of chronic cerebral
hypoperfusion on brains subjected to acute focal ischemia by means of
two well- known animal models, namely middle cerebral artery occlusion/
reperfusion(MCAO/R) and bilateral common carotid arteries ligation
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(BCAL). Chronic cerebral hypoperfusion was successfully induced in the
male spontaneous hypertensive rat(SHR) by BCAL. Rats that were bred for
4 weeks after BCAL or sham operation were subjected to MCAO/R using a
nylon suture model. The animals’ brains were then prepared for paraffin
blocks or frozen blocks. Subsequently an in situ nick translation study, im-
munohistochemical staining for apurinic/apyrimidinic endonuclease/re-
dox factor-1 (APE/Ref-1) and matrix metalloproteinase(MMP)-9 and zy-
mography were performed. Thirteen of the 45 rats that underwent BCAL
died while all 27 rats that underwent the sham operation survived. The
number of positive cells in the in situ nick translation study, which was
taken as an indication of cellular injury, was significantly reduced in those
rats that were subjected to chronic cerebral hypoperfusion. Immunoreac-
tivity for APE/Ref-1, which plays a role in DNA repair, was markedly in-
creased in the brain tissues of those rats subjected to chronic cerebral hy-
poperfusion. Indirect evidence of extracellular matrix remodeling, which
might be associated with adaptive arteriogenesis or angiogenesis, was ob-
tained in the form of increased MMP-2 activity in the hypoperfused brain.
The findings of this study provide experimental evidence for the hypoth-
esis that chronic sublethal cerebral hypoperfusion is protective for subse-
quent severe ischemic insults, which was in part supported by increased
DNA repair activity and evidence of extracellular matrix remodeling in tis-
sue with chronic cerebral hypoperfusion.

P296
Strong association of ischaemic stroke in type 2 diabetes patients with de-
creased insulin sensitivity and increased plasminogen activator in-
hibitor-1 levels
M. Mijajlovic, N. Lalic, A. Jotic, Z. Jovanovic, A. Pavlovic, J. Zidverc Tra-
jkovic, V. Kostic, N. Covickovic Sternic
Institute of Neurology, Institute of Endocrinology (Belgrade, CS)

Background and Aims: Decreased insulin sensitivity (IS) plays a crucial
role in the pathogenesis of atherosclerosis, but their role in ischemic stroke
has not yet been elucidate.Therefore, this study was aimed:(a)-to analyze
insulin sensitivity and plasma insulin (PI) levels in 30 patients with Type
2 diabetes and ischemic stroke (group A), 30 patients with Type 2 diabetes
without ischemic stroke (group B), 30 nondiabetics with ischemic stroke
(group C), and 30 healthy controls (group D; (b)-to compare in these pa-
tients the changes in IS and PI levels with those in plasminogen activator
inhibitor (PAI)-1 levels, being important factor contributing to the patho-
genesis of atherosclerosis.

Materials and Methods: Ischemic stroke was defined as atherothrom-
botic infarction confirmed on cranial computerized scan or magnetic res-
onance imaging.The patients with ischemic stroke were included in the
study providing that did not show signs of lacunar and cardioembolic
stroke or coronary heart disease.Insulin sensitivity levels were determined
by frequently sampled intravenous glucose tolerance (FSIGT) test with
minimal model analysis (Si index). PI levels were determined by RIA, and
PAI-1 levels by plasminogen chromogenic plasmin substrate assay.

Results: We found that Si levels were significantly lower in group A
compared to group B (1.14 ± 0.31 vs 2.41 ± 0.89, p < 0.05), and in group C
compared to group D (3.72 ± 0.66 vs 6.82 ± 0.92 min–1/mU/1 �104,
p < 0.001). PI levels were significantly higher in group A compared to
group B (21.2 ± 2.8 vs 15.9 ± 1.6, p < 0.05), and in group C in comparison to
group D (16.2 ± 2.1 vs 9.1 ± 1.4 mU/l, p < 0.05). Simultaneously, we found
that PAI-1 levels were significantly higher in group A compared to group
B (6.1 ± 0.2 vs 4.5 ± 0.4 mU/l, p < 0.05), and in group C in comparison to
group D (5.0 ± 0.3 vs 2.6 ± 0.1, p < 0.01). Moreover, we found that Si and PI
levels significantly correlated with PAI-1 levels both in Type 2 diabetes
(r = 0.441, r = 0.388; respectively, p < 0.05) and nondiabetic subjects
(r = 0.512, r = 0.436, respectively, p < 0.05).

Conclusion: Our results signify that appearance of ischemic stroke in
Type 2 diabetes patients was strongly associated with decreased insulin
sensitivity and increased PI levels.The results imply that insulin resistance
in association with compensatory hyperinsulinemia underlying the devel-
opment of the stroke, might exert their atherogenic influence through the
impairment in fibrinolysis.

P297
Effects of dexamethasone in primary intracerebral haemorrhage
N. Sharafadin Zadeh
Ahwaz Medical University (Ahwaz, IR)

Background: Previous study revealed the value of dexamethasone in the
treatment of vasogenic edema associated with brain tumor and abscess.
However there is poor documented studies show its use in primary intra-
cerebral hemorrhage.

Objective: Evaluation of dexamethasone effects in primary intracere-
bral hemorrhage.

Metods & materials: Overall 255 patients 40 to 80 years old, were stud-
ied by using a double-blind randomized block design. Subjects were ran-
domly assigned to144 patients in dexamethasone and 81 patients in
placebo group. Then mortality, GI bleeding, fever, electrolytes disturb-
ances, hypertension and hyperglycemic status analyzed in two groups.
Ethical considerations was employed and subjects were followed by ap-
propriate statistical methods for 21 days to assess the major outcomes.

Results: The death rate and fever at the 21st day was much higher in the
dexamethasone group (dexamethasone vs. placebo, 49.3 % vs. 23.45 %
p = 0.021). and (40.2 % vs. 24.7 % p = 0/018) but there was no statistical as-
sociation between two groups about other complications such as GI bleed-
ing, hyponatremia, hypokalemia, hyperkalemia, hypertension and hyper-
glycemic state in patients with and without past medical history of
diabetes mellitus.

Conclusion: Using dexamethasone for treatment of primary intracere-
bral hemorrhage should be reconsidered.

P298
HAMLET hemicraniectomy after MCA infarction with life-threatening
oedema trial
J. Hofmeijer, H. B. van der Worp, G. J. Amelink, A. Algra, J. van Gijn, L. J. Kap-
pelle
University Medical Centre Utrecht Department of Neurology (Utrecht, NL)

Background: Patients with massive space-occupying hemispheric infarc-
tion have a poor prognosis. Non-randomized studies suggest that decom-
pressive surgery reduces mortality and improves functional outcome of
survivors. HAMLET is a randomized controlled trial to study the efficacy
of decompressive surgery to reduce mortality and to improve functional
outcome in patients with supratentorial infarction and space-occupying
edema.

Methods: The study design is that of a multi-center, randomized clini-
cal trial, which will include 112 patients aged up to 60 years with a space-
occupying infarct in the territory of the middle cerebral artery leading to
a decrease in consciousness. Patients will be randomized to either decom-
pressive surgery, consisting of a large hemicraniectomy and a duraplasty,
followed by intensive care treatment, or conservative treatment, consisting
of intensive care treatment or ‘standard’ therapy on a stroke unit. Ran-
domization will be stratified according to the intended mode of conserva-
tive treatment. The primary outcome measure is functional outcome as-
sessed by the modified Rankin Scale at one year. Other outcome measures
include the Barthel Index, the NIH Stroke Scale, the Montgomery and As-
berg Depression Rating Scale, and quality of life as determined by the SF36
as well as a visual analogue scale.

Trial status: HAMLET has started in September 2002 in seven Dutch
centers. Other centers are invited to participate.

P299
Efficacy of fasudil hydrochloride for cerebral vasospasm following early
clipping surgery in subarachnoid haemorrhage patients
Y. Nuki, S. Nakano, S. Arikawa, N. Asami, T. Moriyama, H. Kawano, T. Goya,
S. Wakisaka
Miyazaki Medical College (Miyazaki, JP)

We retrospectively evaluated the efficacy of fasudil hydrochloride in pre-
vention of symptomatic cerebral vasospasm (SVS) after subarachnoid he-
morrhage (SAH). Since 1992 to 2001, we have performed early clipping
surgery within 72 hours after onset in 499 SAH patients. One hundred and
eighty four patients (Group A) were treated with modified triple H therapy
and postoperative cerebro-spinal fluid drainage were used as controls. The
other 315 patients (Group B) were treated with the above treatment and in-
travenous administration of fasudil hydrochloride (90 mg/day for 14 days).
Clinical grades were assessed using Hunt and Kosnik grading scale and CT
grades were assessed using Fisher’s classification. Clinical outcome was as-
sessed at 6 months after onset of SAH using Glasgow Outcome Scale. Sta-
tistical analyses were performed by chi-square statistics. Odds ratios (ORs)
and their 95 % CIs were calculated by logistic regression analysis.

There were no significant differences in age, gender ratio, clinical and
CT grades and location of aneurysms between both groups. As compared
with Group A, Group B had significantly lower incidence of SVS (37.0
vs. 16.8 %, p < 0.0001; OR, 0.38; 95 % CI, 0.25 to 0.59), SVS-related brain in-
farction (35.9 vs. 7.3 %, p < 0.0001; OR, 0.14; 95 % CI, 0.08 to 0.24), death
(14.7 vs. 5.1 %, p = 0.0003; OR, 0.28; 95 % CI, 0.14 to 0.56) and higher rate of
good recovery (44.6 vs. 65.7 %, p < 0.0001; OR, 2.42; 95 % CI, 1.66 to 3.55).

Although definitive conclusion on the efficacy of fasudil hydrochloride
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cannot be drawn because of an open trial, these results suggest that our
postorerative combined therapy with fasudil hydrochloride after early
clipping surgery may reduce the incidence of SVS, SVS-related brain in-
farction and mortality rate in SAH patients, resulting in better clinical out-
come.

P300
Oral contraceptive pills misuse and cerebral vein sinus thrombosis: a
growing health problem in Isfahani women
M. Saadatnia, S. Haghighi, J. Ziaei, S. Khorrami, A. Chitsaz
Isfahan University of Medical Sciences, Isfahan Endocrine and Metabolism
Research Centre, SUNY Downstate Medical Center (Isfahan, IR; New York,
USA)

Background: In recent years, consumption of oral contraceptive pills
(OCPs) has been significantly increased in Iran for contraception pur-
poses. Simultaneously, an increasing rate of OCPs misuse and resultant
side effects including cerebral vein sinus thrombosis (CVST) has been re-
ported. In this study, the reasons and the ways of OCPs consumption have
been investigated in Isfahani women with CVST considering the cultural
and religious factors.

Methods: During a 4-year period (1998 to 2001), patients admitted to
Al-Zahra Medical center with suspicion of CVST received an MRI and
MRV to get the definite diagnosis. For all cases with CVST an investigation
was performed to find out the possible etiologies. Among those who were
taking OCPs an extra investigation was conducted to evaluate the reason
and the way of OCPs use.

Results: Fifty Out of 65 patients with CVST were females, among them
31 patients (60.8 %) were taking OCP and 20 out of these 31 patients
(64.5 %) had a history of OCPs misuse (improper indication or self treat-
ment for fasting in Ramadan or for traveling to religious cities). In six
OCPs users who were affected by CVST in a shorter period after starting
OCP (less than 3 months), congenital or acquired coagulopathic disorders
(antiphospholipid antibody or protein S deficiency) were detected.

Discussion: It seems that one possible cause for higher prevalence of
CVST observed in recent years is increased OCPs use and resultant coagu-
lopathy. With respect to the considerable proportion of OCPs misuse
among women with CVST, a proper educational program should be de-
signed to aware Isfahani women about possible serious complications re-
sulting from OCPs misuse. The possible role of the other hereditary co-
agolopathic disorders must be considered in patients that are affected by
CVST in a shorter period after starting OCPs (less than 3 months).

P301
Brain white matter lesions and blood pressure
O. Gulkevych, L. Bezrodna, T. Kostyrya
Institute of Cardiology (Kiev, UKR)

Objective: To investigate the relationship between office and 24 h blood
pressure (BP) values and severity of brain damage in middle age pts with
untreated essential hypertension (EH) stage II.

Design and Methods: Magnetic resonance imaging (MRI) and 24 h BP
monitoring were performed in 55 untreated pts (51.6 ± 1.5 years; 37 males)
with EH stage II. Office BP (average of 3 measures), 24 h, daytime (D) and
nighttime (N) BP were obtained separately for systolic (SBP) and diastolic
(DBP) values. All patients were divided into 3 groups depending on the
severity of brain damage: gr.I (n = 18) without brain white matter lesions
(WML), gr.II (n = 19) with single WML and gr.III (n = 18) with multiple
WML. Office BP and 24 h BP values were related to WML by bivariate cor-
relation analysis and multivariate regression analysis.

Results: Office, 24 h, D and N SBP were significantly (p < 0.01) higher in
gr.III pts than in gr.I and II pts. The corresponding 24 h, D and N DBP were
significantly (p < 0.01) higher in gr.III pts than in gr.I and II pts. Gr.III pts
had higher variability of 24 h, N SBP and 24 h, D, N DBP than gr.I and gr.II
pts. The night-time fall in SBP and DBP was in normal limits (dipper) in
gr.I and gr.II pts, but in gr.III pts it was less than 10 % (non-dippers). Bi-
variate correlation analysis have shown that WML were related with ave-
rage office and 24 h SBP values (Office: r = 0.71; p < 0.001; 24 h: r = 0.57,
p < 0.001, D: r = 0.51, p < 0.001; N: r = 0.59; p < 0.001); only average 24 h DBP
values (24 h: r = 0.52, p < 0.001, D: r = 0.45, p < 0.01; N: r = 0.58; p < 0.001);
as well with night-time fall in SBP and DBP (SBP: r = –0.50, p < 0.001, DBP:
r = –0.41, p < 0.05); and variability of N SBP (r = 0.50; p < 0.01) and N DBP
(r = 0.49, p < 0.01). Multiple regression analysis have shown that only N
SBP and variability of N SBP are independent predictors of WML in pts
with EH.

Conclusion: Our data suggest that severity of brain damage in pts with

EH depends on the BP rhythm and variability of N SBP and N DBP, aver-
age 24 h SBP and DBP values and as to office BP it depends on only SBP.

P302
Intracranial arteriosclerosis: a transcranial Doppler study
W. Khoja
Riyadh Armed Forces Hospital (Riyadh, SA)

Introduction: TCD is a non-invasive pulsed ultrasonic tool that is used in
the investigation of cerebrovascular disease. The TCD gives reliable results
in the study of the extra and intracranial circulation with high index of
sensitivity and specifity.

Aim: Intracranial arteriosclerosis has been poorly described in the lit-
erature, particularly in relation to different risk factors. We used pulsatil-
ity index (PI) of the middle cerebral artery (MCA) as a tool to assess the
degree of intracranial arteriosclerosis in relation to age, sex, hypertension,
diabetes, hyperlipidemia and smoking.

Methodology: Patients referred to TCD, from January 2001 to January
2002, were included. Patients with diseases that would expect to affect the
PI calculations apart from arteriosclerosis were excluded. Intracranial ar-
teriosclerosis was identified when the right middle cerebral artery PI is
more than 1.12.

Results: 309 patients were included, 204 men and 105 women, with a
mean age of 51.8 ± 17.8. Intracranial arteriosclerosis was present in 142 pa-
tients (46 %). 51 % of men were having intracranial arteriosclerosis, while
it was present only in 36 % of women. Intracranial arteriosclerosis was
clearly associated with advanced age (67 % in more than 60 years of age).
Hypertension and diabetes were the most common risk factors seen with
intracranial arteriosclerosis, particularly if they coexist together (15 %, 8 %
and 21 % respectively). There were fewer patients with intracranial ather-
osclerosis who had only hyperlipidemia (1.4 %) or only smokers (4.2 %).

Conclusion: Advanced age is the most important factor that is associ-
ated with intracranial arteriosclerosis. Hypertension and diabetes are the
most important modifiable risk factors that are associated with intracra-
nial arteriosclerosis, particularly if coexist.

P303
Intracranial carotid atherosclerosis in Egyptian patients with ischaemic
stroke
H. Aref, N. El-Nahas, O. Abdelghani
Ain Shams University (Cairo, EGY)

Stroke is a significant cause of morbidity and mortality. Only 43 % to 80 %
of survivors are able to return to their previous lifestyle, and long-term
care for those who are disabled is expensive. The aim of this work is to
study the prevalence of intracranial atheroscelorosis in Egyptian patients
presenting with acute ischemic stroke.

All patients had thorough neurological examination, study of blood
sugar, lipid profile, and uric acid analysis. MRI and MRA were performed
within 7 days of the onset of stroke, Sixty one patients had Carotid Duplex
examination as well.

One hundred and five consecutive patients admitted to the Stroke Unit
of Ain Shams University Specialized Hospital, with the diagnosis of acute
ischemic stroke were analyzed, eighty two patients (76 %) had intracranial
vascular abnormalities in the MRA. Patients with intracranial vascular ab-
normalities ranged in age from 55–88 years with a mean age of 64.8 years.
Twenty four were females and fifty eight were males. Sixty four lesions
(68 %) involved the anterior circulation and thirty (32 %) involved the pos-
terior circulation. Only 15 (12.3 %) patients had evidence of carotid steno-
sis and 5 patients (8 %) had stenosis greater than 70 %. Carotid plaques
were present in forty four patients (72.1 %).The most common artery af-
fected was ACA (anterior cerebral artery)(34 %) followed by intracranial
ICA (internal carotid artery) (19 %). Embolic lesions presented as com-
plete occlusion of the artery accounted for 14.8 %, while atherosclerosis ac-
counted for 85.2 % of lesions. This study revealed that intracranial athero-
sclerotic disease is independent of the extracranial stenotic atherosclerotic
carotid artery disease, and is not just an extension of the extracranial dis-
ease as reported in western population.

P304
Centrum ovale infarctions: a clinico-radiologic correlation
R. Adel, M. Raafat, H. Aref
Ain Shams University (Cairo, EGY)

Centrum ovale infarcts account for only 2 % of all strokes but they are un-
derestimated because small infarcts can be silent, or misclassified as deep
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perforator infarcts. We Studied thirty patients with acute infarction in the
centrum ovale as proved by diffusion MRI. All patients had detailed clini-
cal examination, laboratory work up, MRI study with diffusion sequence
and limited magnetic resonsnace angiography TOF. Most of the cases pre-
sented with lacunar syndrome picture: 16 cases (53 %) had sensorimotor
stroke, 8 cases (27 %) had pure more stroke, and 4 (13 %) cases presented
with ataxic hemiparesis. But the clinical picture is different from the clas-
sic lacunar syndromes as will be discussed. Also, one patient presented
with dysarthria (3 %), and another one presented with monoparesis of the
right upper limb. Hypertension is the single most important risk factor in
these patient occurring in 23 patients (77 %), followed by diabetes in 11 pa-
tients (37 %), hyperlipidemia in 10 patients (33 %), smoking in 9 patients
(30 %) and ischemic heart disease in 8 patients (27 %).

Poster session 2

Neurobiology

P305
Direct comparison of microvascular endothelial function and carotid in-
tima-media thickness in patients with large vessel and small vessel is-
chaemic strokes
A. Fulton, A. Stanton, J. Moroney
Beaumont Hospital (Dublin, IRL)

Objectives: To determine the role of endothelial dysfunction in small ves-
sel stroke (SVS) versus large vessel stroke (LVS) using the novel paradigm
of digital retinal imaging (DRI) in patients hospitalised with acute is-
chaemic stroke (AIS). Endothelial assessment may aid early definition of
stroke subtype and allow for selection of therapies tailored towards en-
dothelial dysfunction.

Background: The relationship among atherosclerosis, endothelial dys-
function and SVS versus LVS is not well understood. The retinal microvas-
culature is derived embryologically from the cerebral circulation and DRI
may permit non-invasive assessment of endothelial function in AIS.

Design/Methods: Our sample consisted of ten patients consecutively
hospitalised with AIS matched for age and risk factors and categorised into
SVS or LVS by a stroke neurologist using TOAST criteria. Endothelium-de-
pendent retinal microvascular responses and endothelium-independent
retinal vasodilatation in response to sub-lingual glyceryl trinitrate were
assessed with inhalation of three gaseous mixtures (100 %O2, 10 %
O2+90 % N2, 10 % O2+10 % CO2+80 % N2). Retinal photographs were taken
at defined intervals prior to and following gas inhalation. Operator-di-
rected image analysis was used to measure arteriolar diameters from dig-
ital images and carotid intima-media-thickness (IMT) measurements
were obtained using a standard technique and blinded to stroke subtype.

Results: Endothelial-dependent responses to hypoxia were signifi-
cantly impaired in SVS versus LVS subtype (t-test, p = 0.013), while no sig-
nificant between group difference was found for endothelial-independent
response to GTN (see table). Additionally carotid IMT measurements were
significantly higher in LVS (0.796 ± 0.212) versus SVS (0.704 ± 0.123 mm, t-
test p = 0.02).

Discussion: We found significantly impaired retinal arteriolar re-
sponses in SVS subtype compared with LVS suggesting that lacunar stroke
is associated with impaired endothelial function of the microvasculature.
SVS was also associated with significantly lower carotid IMT values. Our
findings support meaningful pathophysiological differences between SVS
and LVS and the validity of pursuing stroke subtyping. Arteriolar dynam-
ics may prove a valid biological marker underpinning specific stroke sub-
types. Further study using DRI may enable therapeutic measures to be tar-
geted towards specific stroke subtype.

P306
Histamine decreases transendothelial permeability of brain endothe-
lioma cells in vitro in the absence of ICAM-1
K. Voigt, R. Lyck, J. Kraus, P. Oschmann, M. Clauss, B. Engelhardt
University Hospital Giessen, MPI for Physiological and Clinical Research
(Giessen, Bad Nauheim, D)

Background: Breakdown of the blood-brain barrier (BBB) is an essential
part of the pathogenesis of multiple sclerosis (MS). ICAM-1 is hypothe-

sized to play a crucial role in transendothelial migration of T-cells across
the BBB in MS. Histamine increases BBB permeability through H2-recep-
tor mediated mechanisms in vivo and in vitro.

Objective: We examined the paracellular permeability of brain en-
dothelioma cell monolayers in vitro after histamine challenge in the pres-
ence or absence of ICAM-1.

Methods: Three different immortalized cell lines from mouse brain
capillaries were used: the wild type bEnd5 line, the bEndalfI1.1 line de-
rived from ICAM-1 knockout mice which lacked ICAM-1 expression, and
the bEndalfI1.1 + wt reconstituent of the same cell line that had been suc-
cessfully retransduced with a plasmid containing wild type ICAM-1. The
cells were grown to confluence for two weeks on semipermeable filters pre-
coated with rat tail collagen. The paracellular permeability of radioactive
[14C]-sucrose and [3H]-inulin across the endothelial monolyers was de-
termined after challenge by exposure to 6 µg/ml histamine during thae as-
say period. For all three cell lines, permeability was compared to unchal-
lenged controls.

Results: Exposure of the wild type endothelioma cell line bEnd5 to his-
tamine increased paracellular permeability as compared to unchallenged
controls. In contrast, the bEndalfI1.1 cells, which lacked ICAM-1 expres-
sion, exhibited a decrease in permeability upon histamine challenge. How-
ever, when the experiment was performed with the wild type reconstituent
bEndalfI1.1 + wt, histamine neither increased nor decreased paracellular
permeability.

Conclusion: These results indicate that in the absence of ICAM-1 chal-
lenge of brain endothelial cell lines with histamine decreases paracellular
BBB permeability in vitro. Therefore, ICAM-1 may be involved in hista-
mine mediated BBB permeability.

P307
Isolated intracranial fibromuscular dysplasia resulting in large hemi-
spheric infarct
A. Fulton, M. Farrell, J. Moroney
Beaumont Hospital (Dublin, IRL)

Background: Pathology proven fibromuscular dysplasia (FMD) involving
the intracranial vessels in the absence of extracranial vessel involvement
has not been previously reported.

Case History: A 36-year-old right handed female was transferred from
an outside hospital where she had presented 1 day earlier with headache
and a mild left hemiparesis. She had a history of a prior right hemisphere
stroke aged 27 years. Our admission examination found a left homony-
mous hemianopia, visuospatial neglect, sensory inattention and mild left
facial and arm weakness. Admission CT brain showed subacute infarction
in the right posterior cerebral (PCA) territory and a more recent infarct in-
volving the posterior division of the right middle cerebral artery (MCA).
The patient’s neurological status deteriorated within 8 hours and repeat
CT brain showed the original infarcts with evolution of the more recent
right middle cerebral artery (MCA) infarct, intraventricular haemorrhage,
oedema and midline shift. The patient did not respond to medical inter-
vention for raised intracranial pressure and neurosurgical intervention to
decompress the right hemisphere was considered, but not pursued. The
criteria for brainstem death were fulfilled within 32 hours of presentation
to our hospital.

Results: Neuropathologic examination demonstrated an older right
PCA infarct and a more recent right MCA infarct resulting in midline shift,
diencephalic herniation and secondary brainstem haemorrhages. The an-
terior and posterior circulation vessels on both sides showed marked FMD
with complete thrombotic occlusion of the right PCA, dissection with vari-
able non-thrombotic occlusion of the right MCA and a 70 % occlusion of
the left MCA. The extracranial circulation and renal arteries appeared nor-
mal.

Conclusions: Isolated intracranial-FMD resulted in a fatal large hemi-
spheric stroke in our patient and was likely the pathogenic mechanism un-
derlying her prior stroke. Of note, she was not on any form of antithrom-
botic therapy since her first stroke event. Isolated intracranial-FMD is
exceptionally rare, but its associated vascular thrombotic complications
may be prevented with anticoagulation. Restricted access to intracranial
imaging modalities, however, particularily in the Irish healthcare system
may result in underdiagnosis of this stroke mechanism, with consequent
increased neurologic morbidity and mortality.



III/83

P308
Anterior circulation infarction associated with diffuse cerebral va-
sospasm after uncomplicated resection of an acoustic neuroma
A. Fulton, P. Brennan, J. Thornton, D. Rawluk, J. Moroney
Beaumont Hospital (Dublin, IRL)

Background: Delayed ischaemic neurological deficit secondary to cerebral
vasospasm is a well recognised sequel to subarachnoid haemorrhage. The
degree of vasospasm is variable it is usually asymptomatic or associated
with transient neurological dysfunction.

Methods: A 30-year-old man presented with a progressive three-month
history of headache and ataxia. CT brain revealed a cerebellopontine angle
(CPA) tumour, which was subsequently resected without apparent compli-
cation. Postoperatively the patient had a left lower motor neurone facial
weakness, but was otherwise neurologically intact. He was discharged on
the sixth postoperative day. Pathological examination demonstrated a cys-
tic acoustic neuroma. He represented with a major non-dominant hemi-
spheral stroke syndrome encompassing visuospatial neglect and a dense
left hemiparesis twelve days post-operatively.Admission CT brain revealed
a small extra-axial haematoma at the site of the craniotomy, but no other
pathology. Repeat CT brain confirmed the interval evolution of a right
middle cerebral artery territory infarct with involvement of the subcorti-
cal structures and mild mass effect. He had no obvious stroke risk factors.
Stroke work-up including thrombophilia and autoimmune screen, ECG,
carotid duplex scan and echocardiography revealed no obvious stroke
mechanism.A formal cerebral angiogram showed diffuse vasospasm in the
carotid and basilar circulations with severe MCA involvement bilaterally.

Results: Antiplatelet, statin and nimodipine therapy were commenced
and his BP was maintained with intravenous fluids. Angioplasty and stent-
ing of the symptomatic right MCA vasospasm were considered but not
pursued, as his clinical neurological course was stable. A repeat cerebral
angiogram performed three weeks later showed resolution of the diffuse
vasospasm.

Conclusions: Symptomatic diffuse cerebral vasospasm (CV) is a rare
complication of microneurosurgical procedures such as treatment of in-
tracranial aneurysms or of skull base tumours. Delayed CV has been re-
ported previously in association with uncomplicated CPA tumour resec-
tion in only 3 patients but the diffuse involvement, shown by angiography,
makes this case unique. We discuss possible patho-physiological mecha-
nisms underlying the diffuse cerebral vasospasm affecting the anterior cir-
culation and highlight possible intra-operative risk factors and treatment
approaches.

Muscle disorders

P309
Spontaneous recovery of a childhood-onset mitochondrial myopathy
caused by a stop mutation in the mitochondrial cytochrome C oxidase III
gene
R. Horváth, H. Lochmüller, M. Hoeltzenbein, J. Müller-Höcker, B. Schoser, D.
Pongratz, M. Jaksch
Academic Hospital Schwabing, Friedrich-Baur-Institute – LMU, Max-
Planck-Institute for Molecular Genetics, Institute of Pathology – LMU
(Munich, Berlin, D)

Recently, we reported on a patient suffering from mitochondrial myopathy
with ragged red fibers (RRF), lactic acidosis, exercise intolerance and de-
layed growth with a heteroplasmic G9379A nonsense mutation (W58X) in
the mtDNA encoded COIII subunit gene. An actual follow up examination
of the patient showed remarkable clinical and electrophysiological im-
provement. On a repeated muscle biopsy signs of histological and im-
munohistological improvement of the mitochondrial myopathy were
found, which was associated with a significant decrease (from 93 % to
50 %) of the mutational load of G9379A in skeletal muscle confirming a
spontaneous regression of the disease. Myoblasts of the patient did not
carry the mutation, therefore we suggest that the fusion of wild-type
mtDNA containing myoblasts into existing muscle fibers might positively
influence the mutational rate in our patient’s muscle.

Our results demonstrate the variable course of diseases caused by
mtDNA mutations. We suggest that this possible positive outcome should
be considered in counseling patients with mtDNA mediated disorders.

P310
Clinical and genetic study in a patient with muscle phosphofructokinase
deficiency
O. Musumeci, C. Rodolico, C. Bruno, M. Aguennouz, D. Cassandrini, G. Vita,
A. Toscano
University of Messina, G. Gaslini Institute (Messina, Genoa, I)

Muscle phosphofructokinase deficiency is a metabolic myopathy charac-
terized by early muscle fatigue, proximal weakness, compensated he-
molytic anemia and hyperuricemia.

We report on a 45 year-old man who, since he was 25, complained of
diffuse myalgias, vomiting and myoglobinuria after physical exercise. Of-
ten hospitalized because of high serum CK levels (160,000 IU/l). He also
had a mild cardiopathy with hypertrophic ventriculi. Neurological exami-
nation was unremarkable. Family history was negative for neuromuscular
disorders but his 15 year-old son had slightly elevated serum CK (600 IU/l).
Laboratory tests revealed mild reticulocytosis 2 % (v. n. 0–1.5 %), increased
serum bilirubin 1.8 mg/dl, (n. v. 0.4–1) and hyperuricemia 8.5 mg/dl (n. v.
5–7). Ischemic forearm test showed a normal lactate rise. Muscle biopsy
failed to show glycogen storage and biochemical studies revealed a 4 %
PFK residual activity. Direct sequencing of PFK entire coding region evi-
denced two mutations in heterozygosity, one point mutation A to C deter-
mining an aminoacid change D591A, located in a quite conserved protein
region, the second one (reported in an Italian patient) was a IVS6–2A/C.
His three brothers and one son were heterozygous for the point mutation
D591A whereas the son with hyperCKemia arbored only the IVS6–2A/C in
heterozygosity. Absence of chronic muscle weakness and muscle glycogen
storage as well as normal lactate rise are quite unusual features of a long-
standing PFK deficiency, but biochemical deficiency was confirmed by
presence of two mutations in heterozygosity.

P311
Idiopathic hyperckemia: follow-up of a large population of asympto-
matic/oligosymptomatic patients
M. Sciacco, E. Fruguglietti, V. Lucchini, C. Zecca, C. Lamperti, S. Galbiati, F.
Tiberio, G. P. Comi, N. Bresolin, M. Moggio, A. Prelle
Ospedale Maggiore Policlinico IRCCS, Milan (Milan, I)

Six years ago we performed a retrospective study of 114 patients present-
ing asymptomatic/oligosymptomatic hyperckemia, a diagnosis being
made in 21 of them (Prelle et al. 2002).We now present the results of a long-
term follow-up in 49 (52.7 %) of the still undiagnosed 93 patients.

Nobody has developed any specific neuromuscular disorder, but a di-
agnosis of dystrophinopathy carrier has been indirectly made in a female
patient, and, in another case, a condition of type I SMA carrier is under in-
vestigation.

Almost all subjects still have hyperckemia,though the mean CK value
is lower than before. CK levels have become normal in 6 subjects without
any modification of their working/physical activity.

Over half of the subjects have remained asymptomatic, 5 previously
oligosymptomatic patients now referring partial or complete improve-
ment.

One patient has died of a throat carcinoma, and three have developed
non-neuromuscular disorders (monoclonal gammopathy, nephropathy,
non-alcoholic steatosis). Though the association between hyperckemia
and cancer is known, no correlation has been thus far reported with the
other diseases.

Also, we noted no follow-up differences between patients with patho-
logic EMG and/or muscle biopsy and those with normal results at first ex-
amination, which seems to be against the hypothesis that only subjects
with normal exams are indeed affected with idiopathic hyperckemia.

P312
Concurrent presentation of ocular myasthenia and euthyroid Graves oph-
thalmopathy
V. Zouvelou, C. Potagas, M. Papadopoulou, V. Zis, N. Karandreas, D. Vas-
silopoulos
University of Athens (Athens, GR)

Myasthenia gravis may coexist with other autoimmune disorders. Preva-
lence of Graves disease in patients with myasthenia Gravis is 3 to 8 %. Con-
versely, the frequency of myasthenia gravis in patients with hyperthy-
roidism is 20 to 30 times that in the general population. Ocular muscles
represent a common target of these disorders. About 90 % of patients with
thyroid-associated ophthalmopathy have hyperthyroidism. The remainder
have autoimmune hypothyroidism or are euthyroid at presentation. When
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myasthenia with ocular manifestations and euthyroid ophthalmopathy co-
exist diagnostic errors may occur.

We report the case of a 34-year old man with a short history of vertical
and horizontal diplopia with diurnal variation. There was bilateral exoph-
thalmus and ptosis of the left lid. Because of the combination of the above
symptoms and signs, coexistence of thyroid-associated ophthalmopathy
and ocular myasthenia was suspected. Magnetic resonance imaging of the
orbits revealed thickening and high signal intensity on T2 (due to the
edema) of the right superior rectus and bilateral inferior recti, as well as
mild thickening of the right lateral rectus without high signal intensity,
findings consistent with thyroid ophthalmopathy. Laboratory investiga-
tion revealed subclinical hyperthyroidism with marginally positive anti-
bodies to thyroglobulin. Diagnosis of ocular myasthenia was based on pos-
itive Tensilon test, single-fiber electromyography of the orbicularis oculi
and clinical response to pyridostigmine. Therapy with methylpred-
nisolone, methimazole and pyridostigmine was set, with excellent clinical
response.

Concurrent presentation of ocular myasthenia and euthyroid Graves
ophthalmopathy is rare and may be easily overlooked due to overlapping
clinical features of the two disorders and the absence of symptoms of hy-
perthyroidism and generalized myasthenia. However, prompt diagnosis
and institution of immunosuppressive therapy in patients with thyroid
ophthalmopathy in the early-dynamic phase of the disease will prevent ir-
reversible damage of the extraocular muscle and optic nerve function.

P313
A retrospective long-term follow-up study of 26 patients with pure in-
flammatory myopathy. Contribution to the prognosis of polymyositis
A. Pou-Serradell, J. Pascual Calvet, M. Téllez, J. Corominas, A. Pros
Hospital del Mar (Barcelona, E)

Background: A refinement of diagnostic criteria for inflammatory my-
opathies (IM) allows to distinguish between polymyositis (PM), dermato-
myositis (DM) and sporadic inclusion body myositis (sIBM). The diag-
nostic of PM is based on clinical and histopathological evidences,
treatment remains empirical and prognosis is variable.

Objective: To improve the understanding of clinical course and prog-
nosis of PM.

Patients/Methods: Adult patients diagnosed from 1992 to 2003 followed
for at least 2 years with pure autoimmune “polymyositis”, according to the
registration systems for clinical and muscle biopsy diagnoses. Patients
with “possible myositis”, DM, sIBM, PM associated with connective tissue
disease, sarcoidosis or malignancies, have been excluded. Inclusion crite-
ria for eligibility were subacute onset, symmetric proximal weakness, mus-
cle biopsy confirmative of endomysial and extend mononuclear cell infil-
trates, and CK more than two times elevated. Patients had been treated
with either corticosteroids, immunosupressive agents or intravenous im-
munoglobulines. We re-examined periodically 22 of the 26 included pa-
tients (80 %).

Results: Seven patients were male and 19 female, the age of onset of the
disease was during the second (4 cases), third (3 cases), fourth (7 cases),
five (6 cases), sixth (3 cases), seventh (2 cases) or eighth (1 case) decades.
Four patients presented as a juvenile form (< 18 years), three as a “dropped
head”, three with a predominant dysphagia, four with a severe and rapid
muscular atrophy, the rest with classical proximal weakness. Four patients
had died (19 %), – two during the first weeks after onset and two, a few
years later, all of them with generalised weakness. Three patients (15 %)
with the juvenile form remain disabled due to muscle calcinosis. Six pa-
tients (30 %) remain stationary under steroid therapy. Five patients (22 %)
remain asymptomatic and without treatment. Three patients (15 %) with
persistent chronic weakness have been diagnosed with dysferlinopathy af-
ter re-evaluation.

Conclusions: Prognosis in PM is highly variable and appears to be in-
dependent of the treatment applied and the degree of initial muscular at-
rophy but related with the age at onset. Juvenile forms tend to be more dis-
abling at long term due the calcinosis. Exitus in more frequent among older
patients. In patients with chronic PM, the diagnosis of dysferlinopathy
should be ruled out.

P314
Erectile dysfunction in myotonic dystrophy type 1
A. Clemenzi, E. Bucci, A. Di Pasquale, S. Morino, V. Ceschin, F. Gragnani, G.
Antonini
“La Sapienza” University – II Faculty of Medicine (Rome, I)

Myotonic dystrophy (DM1) is an autosomal dominant disorder caused by
an unstable (CTG)n repeat expansion in the DM1 protein kinase (DMPK)

gene. The DMPK gene expression is pleiotropic and includes the prema-
ture expression of several age-related signs, symptoms and metabolic dis-
turbances including hormonal dysfunctions, progressive decrease in mus-
cular mass, presenile cataracts, alopecia, reduced alertness, insulin
resistance, dyslipidemia, erectile dysfunction and hypogonadism.

The aim of this study was to evaluate the frequency and characteristics
of erectile dysfunction in a series of DM1 patients.

Twenty-eight consecutive men with DM1, aged between 18 and 62 years
(median 37 years), and 28 normal age-matched controls, accepted to par-
ticipate in the study. The subjects’ sexual function was assessed using the
International Index of Erectile Function (IIEF), an internationally vali-
dated 15-item questionnaire. The IIEF addresses the relevant domains of
male sexual function, i. e. erectile function, orgasmic function, sexual de-
sire, intercourse satisfaction and overall satisfaction.

Twenty-one patients and 6 controls had an erectile dysfunction
(p < 0.001). The dysfunction in DM1 group was severe in 8 subjects, mod-
erate in 4 and slight in 9. Patients showed a significant lower scores in erec-
tile function (p < 0.001), orgasmic function (p = 0.005), intercourse satis-
faction (p = 0.005) and overall satisfaction (p = 0.002), compared to
controls. On the contrary the scores in sexual desire in patients and con-
trols were not different. Age and CTG expansion showed no correlation
with the different scores.

Three/four of patients in our DM1 series showed symptoms of erectile
dysfunction, without changes of sexual desire. Medical treatments of erec-
tile dysfunction could find an interesting field of application in DM1.

P315
Conus medullaris lesion causing bilateral lower limb myokymia
A. Barling, N. Davies, M. Douglas
Queen Elizabeth Hospital (Birmingham, UK)

Background: Myokymia describes involuntary, undulating contractions of
muscle fibres caused by bursts of single motor unit potentials firing at rates
of 5–150 Hz. It can be associated with various central and peripheral ner-
vous system disorders (e. g. multiple sclerosis, Guillain-Barre syndrome)
and may be focal or generalised.

Case: We describe the case of a 69 year old man who presented 24 years
ago with involuntary twitching in both legs. Examination revealed
myokymia in both quadriceps muscles without hypertrophy (video to be
shown). The rest of the neurological examination was entirely normal.
Electromyography (EMG) revealed spontaneous, repetitive motor unit ac-
tivity limited to the quadriceps femoris muscles. There was no evidence of
myokymia else where. Extensive investigation at the time revealed no
cause of the myokymia. In 1989 when MRI imaging became available fur-
ther investigation of his spine was carried out. This showed a lesion in the
posterior aspect of the conus involving the origin of the filum terminale
consistent with a lipoma or hamartoma.

Discussion: This case demonstrates that focal myokymia may be re-
lated to an underlying structural lesion. We suggest that in bilateral lower
limb myokymia without evidence of an underlying neuropathy that a
conus medullaris lesion is sought. In addition, it is clear that muscle hy-
pertrophy is not universal in the presence of prolonged myokymia.

P316
Chronic fatigue syndrome and mitochondrial myopathy: a diagnostic ap-
proach with the bicycle ergometer graded exercise test
P. Martinez, F. J. Rodriguez de Rivera, J. Ojeda, J. Arpa, F. García Rio, V.
Lores, A. Santiago, J. Villamor
Hospital Universitario La Paz (Madrid, E)

Objective: To analyze the clinical features of patients with chronic fatigue
syndrome (CFS) diagnosed in our hospital, to determine the aerobic work
capacity of them and compare it with that of two groups: one with mito-
chondrial myopathy (MM) and another healthy control group.

Methods: We studied consecutive patients meeting the Oxford criteria
for diagnosis of the CFS and MM patients between 1998 and 2003. Clinical
features, electromyography results, neuropathological findings (muscle
biopsy) and response to a bicycle ergometer incremental exercise test were
analyzed. Statistical analysis: Mann-Whitney U test

Results: 43 subjects: 12 with CFS, 21 with MM and 16 healthy. All of
them had similar age range. CFS patients: mean age 44 years (range:
29–61), 9 female and 3 male. Fatigue (100 %), muscle pain (90 %), sleep dis-
ruption (90 %), exercise intolerance (80 %), mild myophatic changes in
electromyography (95 %) and mild histological findings in striate muscle
biopsy (58 %) were the more important characteristics. Graded exercise
test: CFS patients had a lower peak work rate (p < 0.001), peak oxygen up-
take (p < 0.001), anaerobic threshold (52.1 ± 10.7 vs 63.3 ± 14 p < 0.005) and
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efficiency of muscular work than healthy subjects, and also CFS patients
had greater cardiovascular response to exercise (p < 0.005) than patients
with MM.

Conclusions: CFS is a clinical diagnosis of exclusion. They are more fre-
quently female, and the most have mild changes in electromyography and
muscle biopsy.The bicycle ergometer graded exercise test showed statisti-
cally significant differences between patients with CFS and MM, and
healthy controls.

P317
Exacerbation of myasthenia gravis during interferon alpha and inter-
leukin-2 therapy
D. Dolezil, R. Höfer, P. Hon, I. Kovarova, I. Jezkova
University Hospital Ostrava (Ostrava, CZ)

Interferon alfa (IFN-a) and interleukin-2 (IL-2) are used now for the treat-
ment of chronic viral hepatic and some malignant diseases. We describe a
case of one patient who developed exacerbation of myasthenia gravis
(MG) during IFN-a and IL-2 therapy. He was suffering from MG since July
2002 (MG was diagnosed on the base of clinical picture, decrement of
repetitive nerve stimulation and positive anti-ACHR antibody titer). Be-
fore it had been discovered renal cell carcinoma in this patient in 1997.

The occurrence of auto-immune diseases or deterioration of pre-exist-
ing disorders has recently been described after cytokine treatment. The
present report gives evidence to the exacerbation of MG by externally ad-
ministered IFN-a and IL-2 in a patient with metastasized renal cell carci-
noma. A 55-years-old man received IFN-a;–2b (Intron A) and interleukin-
2 (Proleukin) in July 2003. 4th day after administration of IFN-a and Il-2 he
developed intermittent diplopia. 7th day after beginning of treatment he
had mild weakness of limb and neck muscles and 3 days later he suffered
from generalized weakness. The treatment with IFN-a and IL-2 was dis-
continued 14 days after the first administration. We have started with PE
(5 times), but patient’s condition was still worsening and later he devel-
oped myasthenic crisis (MC). Patient was admitted to ICU. MC was very se-
rious and continued 1 month. At his most recent visit, in January 2004, the
patient was stable.

P318
The effect of pain on the quality of life in neuromuscular disorders
M. Kilinç, S. Atay, Ö. Aras, S. Aksu, E. Tan
Hacettepe University (Ankara, TR)

The aim of the study is to compare the quality of life in neuromuscular pa-
tients with and without pain. Thirty nine different kind of neuromuscular
patients are included to the study. Twenty two of these patients (Age:
40.22 ± 17.35) complaint with musculoskeletal pain, 17 of these patients
(Age: 31.76 ± 13.64) haven’t got any pain. The quality of life of these pa-
tients is evaluated with Nottingham Health Profile. Pain complaint is eval-
uated Visual Analaog Scale (0–10). The patients are divided into two grups
according to their pain complaint. Disease duration of the patients in the
grup included pain complaint is 8.63 ± 6.91 year, pain severity is 5.02 ± 2.64
and the localization of the pain is on lumbosacral region. Disease duration
in the other grup is 5.93 ± 5.94 year. When the total points of quality of life
index is compared, the quality of life of the patietns without pain is more
significant than the other grup (p < 0.05).When the subparameters of Not-
tingham Health Profile is compared there is only a significant difference in
pain and functional ability is found (p < 0.05). As a result as pain isn’t a
primer semptom in neuromuscular patients because of the muscle weak-
ness, muscle shortness and postural adaptations it could be seemed as a
secondary problem and could effect the quality of life.

Multiple sclerosis

P319
Novel macrophage-specific imaging in inflammatory lesions of the CNS
by superparamagnetic iron particle based ultrasound
R. Linker, A. Kroner, R. Gold, M. Bendszus, K. V. Toyka, M. Mäurer
University of Gottingen, University of Wurzburg (Gottingen,Wurzburg, D)

Background: The non-invasive and dynamic detection of inflammatory
cell infiltration is critical for the diagnosis and monitoring of inflamma-
tory CNS disorders. The recent development of superparamagnetic iron
particles (SPIO) as sensitive contrast agents for macrophage neuroimag-

ing with MRI (Bendszus M., Stoll G., J Neurosci. 2003; 23:10892–6) allows
the specific detection of macrophages.

Objective: To test the value of ultrasonographic techniques with SPIO
as a contrast enhancing macrophage marker.

Methods: In a prototypic model of autoimmune CNS inflammation, ex-
perimental autoimmune encephalomyelitis (EAE) in congenic Lewis rats
(n = 10), we evaluated site and extent of hematogenous macrophage infil-
tration, using SPIO enhanced US imaging of rat brains during a relapse of
EAE.

Results: We show marked focal echogenicity in EAE-typical areas of the
brain including the periventricular region, the cerebellum and the brain
stem. The US imaging results closely correlated with the results from SPIO
enhanced MR-imaging, with histologic studies showing iron-laden
macrophages in demyelinated lesions, and with the course of EAE.

Conclusion: These results suggest that SPIO enhanced US may become
a valuable non-invasive tool for monitoring of macrophage infiltration in
the CNS, but also for other inflammatory organ diseases.

Supported by a research grant from Schering AG, Berlin, Germany, by
a research fellowship from Serono Pharma, Munich, Germany, and the Uni-
versity Research Fund.

P320
Increased risk of autoimmune thyroiditis in multiple sclerosis in Sardin-
ian patients carried by CTLA-4 gene
E. Cocco, M. G. Mascia, E. Fadda, E. Solla, C. Melis, M. Mambrini, M. A.
Secci, M. G. Marros
(Cagliari, I)

Background: Cytotoxic lymphocyte antigen 4 (CTLA-4) molecule plays a
key role in immunological tolerance by T cells downregulation. CTLA-4
polymorphisms have been reported associated and linked to organ spe-
cific autoimmune diseases, such as autoimmune thyroid diseases (ATDs)
and multiple sclerosis (MS). In order to verify the role of CTLA-4 in MS and
in the co-occurrence of ATDs in MS patients, we analyzed two CTLA-4
polymorphisms in Sardinian MS patients with (ATD+) and without
(ATD–) ATD. Presence/absence of ATDs in patients was defined according
to the “Thyroid American Association” criteria.

Subjects and Methods: In total, 637 MS patients (440 women and 197
men) were included in the study. Thyroid function was analyzed in 449 pa-
tients: 76 patients were ATD+, while 373 were ATD–. In 188 patients both
parents were also typed.

CTLA-4-318 C/T and exon 1 +49 A/G polymorphisms and HLA-DRB1-
DQB1 analysis were performed using high molecular typing with ASO
probes and dot-blot hybridization.

Haplotypes resulting from combination of –318 C/T and +49 A/G poly-
morphisms were analyzed. Association of CTLA-4 polymorphisms with
MS was studied by the transmission disequilibrium test (TDT), with or
without conditioning families to the carriage of HLA-DRB1-DQB1 predis-
posing (DR+) or not predisposing (DR–) haplotypes. A case-control de-
sign was used to analyze association of CTLA-4 polymorphisms in patients
with ATDs, comparing patients ATD–, ATD + and controls (C), with or
without conditioning patients according to DR+/DR–.

Results: No evidence of association of the –318 C/+49 A/G haplotype
was found in families, either considering families with or without condi-
tioning for the DR+/DR– haplotype in probands. Combination of CTLA-4
haplotypes did not differ in patients ATD– compared to C, either in the
whole population or conditioning for DR+/DR–. An increased risk
(OR = 1.8, P = 0.01) was found in patients ATD + carrying the –318 C/+49
G haplotype and, conversely, a decreased risk (OR = 0.5, P = 0.006) was
found in patients ATD+ carrying the –318C/+49A haplotype compared to
C. The risk was independent from the HLA haplotype, thus supporting an
independent role of CTLA-4 in favouring ATDs.

Conclusion: Our results do not support a role of CTLA-4 polymor-
phisms in susceptibility to MS in Sardinian patients, but showed an effect
on ATDs risk. These findings might partially explain conflicting results re-
garding role of CTLA-4 gene in MS reported in other populations.

P321
APOE e4 frequency in African-American MS patients and association
with disease severity
O. Khan, C. Ozust, W. Ching, C. Caon, M. Reznar, A. Buchheister, A. Tselis, A.
Hudson
Wayne State University (Detroit, USA)

Objective: To determine the frequency of APOE e4 in African-Americans
with MS and correlation with disease severity.

Background: The APOE gene is a polymorphic gene located on chro-
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mosome 19, with e2, e3, and e4 being the most common allele types. In
Caucasians, the frequency of APOE e4 has been estimated at 10 to 20 %.
There is growing interest in how APOE e4 expression may influence out-
come in chronic neurological disease. Several investigators have studied
the association between APOE e4 and the severity of disease in MS. Most
data suggest that APOE e4 predisposes to greater disability and more ag-
gressive disease course although some investigators have found to the con-
trary. We have previously reported that MS appears to be clinically more
aggressive in AA with MS compared to Caucasian MS patients. However,
no study has examined the frequency of APOE e4 in AA MS patients or its
association with disease severity.

Methods: 96 well-characterized AA MS patients at our MS Clinic were
enrolled. Time to EDSS 6.0 and 6.5 were available when applicable. MRI
and CSF data were also available. Blood for APOE e4 was processed by lab-
oratory technician blinded to clinical features. Presence of APOE e4 was
determined after establishing demographic features, minimizing bias from
the retrospective collection of clinical data and its potential association
with APOE e4 allele.

Results: Mean age, EDSS and disease duration (DD) were 42.8 years, 4.8
and 9.6 years, respectively, for the entire cohort (n = 96). 40 of 96 (41.7 %)
patients were heterozygous carriers for APOE e4. Mean age, EDSS, and DD
were 41.1 years, 5.0, and 8.7 years, respectively. In the APOE e4 positive
group, time to EDSS of 6.0 (n = 21) and 6.5 (n = 12) were 4.8 and 6.6 years,
respectively. In the APOE e4 negative group, time to EDSS 6.0 and 6.5 were
6.3 and 10.4 years, respectively. Preliminary analysis showed that APOE e4
positive AA MS had greater involvement of spinal cord MRI abnormalities
than APOE e4 negative patients. Results on additional patients and de-
tailed statistical analyses will be presented.

Conclusions: Our study showed a much higher frequency of APOE e4
allele in AA MS patients compared to Caucasians. Furthermore, it appears
that the presence of APOE e4 allele predisposes to a more aggressive dis-
ease course and greater disability in a shorter period of time. Further, large
prospective studies are warranted to study the association of APOE e4 to
disease severity in AA MS patients.

P322
Increasing incidence of multiple sclerosis in the province of Sassari, Sar-
dinia
M. Pugliatti, T. Riise, M. A. Sotgiu, S. Sotgiu, W. M. Satta, L. Mannu, G.
Sanna, G. Rosati
University of Sassari, University of Bergen (Sassari, I; Bergen, N)

Previous population-based prevalence studies demonstrated that Sar-
dinia, is a high-risk area for multiple sclerosis (MS), with prevalence rates
of 150 per 100.000, i. e., 2- to 3-fold higher than in other Italian or Cau-
casian populations, and in contrast with the ‘latitude gradient theory’. An
increasing prevalence trend was also reported for the past 3 decades. The
aim of the present study was to analyse MS incidence trend over time by
time periods, sex, disease course, age of onset and province sub-areas of
residence as identified in linguistic studies.

A total of 690 (F:M ratio of 2.57) MS patients (Poser criteria) identified
using the patient registry at the Inst. of Neurology, University Hospital of
Sassari, with disease onset between 1965 and 1999 within the province of
Sassari, Sardinia, were included in the analyses. The study area lies be-
tween latitude 40°30’N and 41°N and encompasses 90 administrative com-
munities, mostly populated by Sardinian natives. The total population in-
creased from 397,891 (1971 census) to 453,628 (2001 census).

The incidence showed a marked and significant increase in the begin-
ning of the study period with 1.2 per 100,000 in the period 1965–69 and 2.3
in the period 1970–75 to a rather stable rate above 6.0 for all the last three
five-year periods of 1985–89, 1990–94 and 1995–1999. A similar distribu-
tion over time was found for all of the six linguistic sub-areas. There were
only 194 (28 %) male patients, but no significant difference in trend was
found between the sexes during the study period. A steady and significant
increase in the mean age at onset was found from 26.3 years in 1965–69 to
30.6 years in 1995–99.

Sardinia is a high risk area for MS and the disease appears to signifi-
cantly having increased over time. As from comparisons with other sur-
veys, improved diagnostic accuracy and epidemiological methodology,
and genetic make-up cannot per se fully explain such observations. The in-
creasing susceptibility to MS and the shift in age at clinical onset suggest a
change in exposure to an exogenous etiological factor in this area.

P323
Short-term clinical validation for the immunomodulatory drug-match-
ing method in multiple sclerosis patients
M. Gurevitch, P. Sonis, D. Magalashvilli, A. Achiron
Sheba Medical Center (Ramat-Gann, IL)

Currently, the clinical decision related to which immunomodulatory treat-
ment will be initiated in multiple sclerosis (MS) patients is arbitrary. In the
present study we correlated between the laboratory method for drug se-
lection and short-term clinical outcome in relapsing-remitting (RRMS)
patients. The immunomodulatory drug matching method is based on in-
hibition of cytokine secretion after peripheral blood mononuclear cells
were stimulated in short-term culture (48 h) by synthetic myelin oligo-
dendrocyte glycoprotein (MOG) immunodominant peptide in the pres-
ence of either interferon beta-1a, interferon beta-1b, Copaxone or IVIg.
TNF-alpha level was measured by ELISA in the supernatants. We hypothe-
sized that an immunomodulatory drug with higher in-vitro TNF-alpha in-
hibition activity will induce a better suppression of disease activity.

The in-vitro immunomodulatory drug matching method was applied
for 54 RRMS patients. Following the laboratory test, 40 patients received an
immunomodulatory drug according with the in-vitro drug matching re-
sults (matched group), while 14 patients received treatment different from
the laboratory test results (non-matched group). The number of relapses
was compared between groups after short-term follow up of 16 weeks. In
the matched group, 2.5 % of patients (1/40) had an acute relapse, while in
the non-matched group 28.6 % of patients (4/14) developed a clinically de-
fined relapse (p < 0.01).

Our results suggest a good clinical correlation between short-term
clinical outcome and in-vitro inhibition of cytokine secretion. Accord-
ingly, we propose the use of the immunomodulatory drug matching
method to assist neurologists in the clinical decision as to which im-
munomodulatory drug the patient will receive.

P324
Influence of first year interferon-beta treatment on quality of life in mul-
tiple sclerosis patients
I. L. Simone, A. Ceccarelli, A. Bellacosa, M. F. De Caro, M. Lopez, I. Pavone,
F. Girolamo, I. Plasmati, P. Livrea
Neurology (Bari, I)

Objective: To evaluate the impact of interferon (IFN)-beta on quality of life
(QoL) in multiple sclerosis (MS) patients during the first year of treatment.

Background: IFN-beta has been shown to have beneficial effects on the
course of MS, but the influence of route and frequency of administration
and side effects on QoL are often underestimated.

Design/Methods: One hundred twenty seven MS patients, 101 relaps-
ing remitting and 26 progressive course, were analysed. Forty-one patients
received IFN-beta and 86 patients were disease modifying treatment free.
The treatment duration was 3.62 + 1.92 months (range1–9). No patient was
under steroid from at least three months before study entry. QoL was as-
sessed using MSQoL54 inventory scale and related to clinical, demo-
graphic and MRI parameters. A complete clinical assessment included
clinical disability (EDSS), cognitive function (Mini mental state examina-
tion MMSE), fatigue (fatigue severity scale-FSS) and depression (Beck de-
pression inventory-BDI). Brain MRI was performed on a 1.0 Tesla. T2 and
T1 lesion loads were evaluated by a semiautomated segmentation tech-
nique based on local thresholding.

Results: Treated and untreated MS groups did not differ in MSQoL-54
physical and mental health scores, EDSS, FSS and BDI. Untreated patients
had higher age at observation (p = 0.03) and disease duration (p = 0.016) in
comparison to treated group, whereas treated patients showed higher T2
lesion load (p = 0.03). By multivariate analysis (Backward), FSS
(p = 0.0001), BDI (p = 0.0001), EDSS (p = 0.0001) and age at observation
(p = 0.002) were the main factors inversely related to physical health QoL,
contributing to 80 % of variance. BDI (p = 0.0001) and age at observation
(p = 0.004) were the variables included in the model that explained 50 % of
variance of mental health QoL. IFN-beta treatment did not influence the
QoL, neither relationship was found with disease course and MRI lesion
load. IFN-related side effects were found in 49 % of patients and fatigue
was more frequent (19 %). The QoL was not influenced by side effects, how-
ever in treated group FSS was significantly associated with a poor physical
health QoL.

Conclusions: The QoL in MS was negatively associated with fatigue, de-
pression, EDSS and age at observation. First year IFN-beta treatment did
not influence the QoL, nevertheless the fatigue was the best predictor of a
poor physical health score in treated patients.

Study supported by Cesare Serono Foundation
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P325
Relationship of cognitive performance with illness variables in patients
with multiple sclerosis
E. Aretouli, P. Ioannidis, R. Pita, G. Kiosseoglou, A. Chatzisotiriou, N. Taskos,
I. Milonas
AUTH, Hospital AHEPA (Thessalonica, GR)

Background: The presence of cognitive impairment in patients with mul-
tiple sclerosis (MS) has been known since Charcot. Although a series of
studies investigating the cognitive impairment in MS patients exist, they
concern group of patients differing in the disease type, disease duration,
age of disease onset and the physical disability. This may explain the con-
tradictory findings that have been reported regarding the factors (illness
variables) relating with the cognitive performance in the specific group of
patients.

Goal: Purpose of the present study is to investigate the relationship be-
tween cognitive impairment and disease duration, age of disease onset,
physical disability, as well as to examine whether patients with relapsing-
remitting (RR) and secondary-progressive (SP) MS present distinct neu-
ropsychological profiles.

Method: The present study was conducted in the University Neurology
Clinic of the General Hospital AHEPA in Thessaloniki. Participants were
25 patients suffering from relapsing-remitting MS, 15 from secondary-
progressive MS and 15 healthy controls. Neuropsychological evaluation
was performed using the WAIS-R. Physical disability was measured using
the Expanded Disability Status Scale (EDSS).

Results: Our results reveal no correlation between variables of cogni-
tive performance and either disease duration (Pearson values ranging
from r = –0.118 to r = 0.304, p > 0.05) or age of disease onset (Pearson val-
ues ranging from r = 0.015 to r = 0.322, p > 0.05). Moreover, no correlation
was observed between variables of cognitive performance and physical
disability (Pearson values ranging from r = –0.099 to r = –0.352, p > 0.05).
Finally, the comparisons of the RR with the SP patients indicate that SP pa-
tients perform slightly worse only on tasks requiring motor speed such as
Block Design (p = 0.031), Object Assembly (p = 0.045) and Digit Symbol
(p = 0.040).

Conclusions: Our findings demonstrate that illness variables such as
disease type, disease duration, age of disease onset and physical disability
are not significantly related with variables of cognitive performance in pa-
tients with MS. Finally, they indicate that RR and SP patients present in
general similar cognitive patterns.

P326
Bcl-2, Bax, Cytocrome-c mitochondria mediated apoptosis proteins dur-
ing glatiramer acetate treatment in multiple sclerosis patients
M. Ruggieri, S. Scacco, C. Pica, C. Avolio, A. Lia, S. Papa, P. Livrea, M. Tro-
jano
University of Bari, University of Foggia (Bari, Foggia, I)

There is emerging evidence that apoptotic deletion of autoreactive lym-
phocytes is defective in patients with Multiple Sclerosis (MS), thereby per-
mitting these cells to perpetuate a continuous cycle of inflammation
within the Central Nervous System (CNS). The cause of this lymphocyte
resistance to cell death in MS is not fully understood, but appears to involve
apoptotic defects at multiple cellular levels. Recombinant interferon-beta
(rIFN-beta) is reported to enhance lymphocyte apoptosis but also Glati-
ramer Acetate (GA)-mediated immunomodulation might involve the
apoptotic elimination of T helper cells.

Aim of this study was to analyze pro (Bax, Cyt-c, APAF-1) and anti-
(Bcl-2) apoptotic proteins in peripheral lymphocytes cytosol and mem-
branes fractions during GA treatment in relapsing-remitting (RR) MS pa-
tients.

Blood samples from 10 RR MS patients were longitudinally collected
before and every three months during GA treatment. Ten healthy individ-
uals blood samples were also analyzed.

Cell membranes and cytosols from Peripheral Blood Mononuclear Cell
(PBMNC) were obtained and membrane Bcl-2, Bax, Cyt-c and cytosolic
Cyt-c and APAF-1 were quantified by western blot analysis followed by
densitometric scanning.

Our results showed significant decrease in mitochondrial associate
Bcl-2 anti-apoptotic protein and increase in Bax pro-apoptotic protein
during GA treatment. Interestingly release of cytochrome-c from mito-
chondria in the cytosolic fraction was increased more than two-fold dur-
ing the follow-up study, whilst APAF-1 did not change.

These data show that apoptosis induction could represent a possible
mechanism explaining the beneficial effect of GA on MS disease process.

P327
Normal and abnormal brain tissue volumes and neuropsychological sta-
tus in relapsing-remitting multiple sclerosis
V. Brescia Morra, M. Quarantelli, R. Lanzillo, A. Prinster, G. Coppola, A.
Brunetti, E. Salvatore, C. Mollica, R. Orefice, R. Liuzzi, B. Alfano, G. Orefice
Federico II University, National Council for Research (Naples, I)

Introduction: Cognitive dysfunctions occur in up to 60 % of patients with
multiple sclerosis (MS), are already present in the initial stages of the dis-
ease, and have been found to correlate with total lesion load (LL) at con-
ventional MRI, although this correlation was not evident at the disease on-
set.

Aim of this study was to assess the relationship between brain tissue
volumes, as measured by segmentation of conventional brain MRI studies,
and neuropsychological (NP) status in relapsing remitting (RR) MS pa-
tients with short disease duration.

Material and methods: 87 RR-MS patients (52 females) were enrolled.
Mean age ± SD was 34.2 ± 8.5 years, Expanded Disability Status Scale was
2.3 ± 0.7, and disease duration 1.7 ± 3.3 years.

MRI protocol included conventional spin-echo sequences providing
T1w (500/10) and PD/T2w (2400/10–80) 3 mm-thick axial images, sam-
pling the entire brain at 48 levels.

MRI triplets were segmented into grey matter (GM), white matter
(WM), abnormal WM (aWM), and CSF with a fully automated procedure.
Tissue volumes were normalized by intracranial volume. All patients un-
derwent 1) the Brief, Repeatable Battery of Neuropsychological Tests in
Multiple Sclerosis (Rao); 2) the Stroop color/Word interference test; 3) the
National Adult Reading Test; 4) the Hamilton test. Stepwise multiple re-
gression analysis was performed separately for each NP score.

Results: Among the brain tissue volumes, GM loss correlated to the
‘Word List Generation’ perseverations (p < 0.001), while CSF inversely cor-
related to both number and speed of correct answers under interfered con-
ditions at Stroop test (p < 0.01); no relationship emerged with Stroop in-
terference. PASAT (‘hard’ condition) correlated to normal-appearing WM
volume (p < 0.01). No correlation was observed between LL and any of the
NP tests.

Conclusions: Our results show a correlation between GM loss and se-
lected NP tests in RR-MS patients, suggesting a different mechanism for
cognitive impairment beyond simple disconnection due to the presence of
demyelination plaques. Differences between our results and previous stud-
ies focusing mainly on LL or global atrophy suggest different mechanisms
possibly involved in the pathogenesis of cognitive impairment in early
stages of the RR-type disease.

P328
Multiple sclerosis in a genetic isolate from the Netherlands
I. Hoppenbrouwers, E. Croes, C. van Duijn, R. Hintzen
Erasmus MC (Rotterdam, NL)

Background: Identification of genes involved in the etiology of multiple
sclerosis (MS) has proven difficult. This has at least partly been hampered
by the heterogeneity of the populations studied thus far. The study of ge-
netically isolated populations to identify genetic factors involved in this
complex disease has gained interest. Few pedigrees of MS families are
known. In some studies MS has been shown to be associated with type I
diabetes mellitus (DM) or autoimmune thyroid disease.

Objectives: Purpose of this study was to identify MS cases within a
Dutch genetically isolated population and attempt to link them to a com-
mon ancestor. A second purpose was to assess the familial association of
type I DM, autoimmune thyroid disease and MS and the association with
HLA class II alleles. Finally, a genome screen will be performed.

Methods: This study is part of a larger research programme named Ge-
netic Research In Isolated Populations (GRIP) in the Southwest Nether-
lands. All MS patients were traced and an extensive family history was
taken. Special emphasis was paid to the co-occurrence of autoimmune dis-
ease. Genealogical data extended up until 14 generations, with support of
an experienced genealogist. DNA was isolated from all patients, relatives,
and if possible spouses.

Results: Thirty-five female and 13 male MS patients were identified.
Mean age at onset of symptoms was 32 years and at diagnosis 38 years.
Forty patients had a relapsing remitting course and 8 a primary progres-
sive course. Twenty of the 48 patients could be linked to a common ances-
tor. Clinical characteristics of these 20 patients were not different from
those of the patients who could not be linked to the pedigree. Familial co-
occurrence of MS was observed in 21 % of the 48 patients. Seventeen per-
cent of the cases had a relative with thyroid disease and 10 % had a relative
with type I diabetes mellitus. Families with no co-occurrence of autoim-
mune diseases did not have different clinical characteristics as families
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with co-occurrence of such ailments. HLA-DR2 positivity was equal
amongst MS patients and controls (25 %).

Conclusions: Familial aggregation of MS is high in this Dutch genetic
isolate, with a substantial co-occurrence of other autoimmune diseases.
HLA-DR2 is not specifically linked to the MS cases. Other genes that con-
tribute to MS, and perhaps also to thyroid disease and type 1 DM could be
involved. A genome screen is currently being performed.

P329
Switching disease modifying therapies in multiple sclerosis patients: a
study on 110 patients
V. Brescia Morra, G. Coppola, G. Vacca, M. Longobardi, S. Ascione, V. Schi-
avone, A. Pagano, V. Bonavita, G. Orefice
Federico II University (Naples, I)

Introduction: Three interferons (IFN) and Copaxone have been licensed as
disease modifying therapies (DMT) for relapsing multiple sclerosis (MS)
patients. In clinical practice, some patients switch from one DMT to an-
other. This is due not only to poor perceived effect of the drug, but also to
side effects and voluntary decision. We studied, from a large cohort of MS
patients treated with DMT, the outcome of a group switching from one
drug to another for disease activity and decreased compliance.

Patients and methods: We enrolled 540 patients from 1997 to 2003, in a
main tertiary MS centre in southern Italy, treated with one among the
available DMT. All patients underwent to regular clinical and laboratory
examinations. Disease activity was defined as perceived lack of efficacy
(relapses and disability progression). Decreased compliance was due to
side effects and voluntary decision. Avonex and Rebif 22 were defined as
lower-dose IFN; Betaferon and Rebif 44 as higher-dose IFN.

Results: 110 patients (20.4 %) switched DMT, after a mean ± SD (range)
time of 24 ± 17 months (1–109). Patients were treated with Avonex (29 %),
Betaferon (38 %), Copaxone (7 %), Rebif 22 (21 %), and Rebif 44 (5 %).
Fifty-nine (53.6 %) patients changed DMT (usually shifting to a lower-dose
IFN or Copaxone) after a mean therapy time of 22.7 ± 16.1 (1–62) months,
due to decreased compliance. Fifty-one (46.4 %) patients switched to other
DMT (usually a higher-dose IFN) after a mean therapy time of 25.6 ± 18.6
(2–109) months, due to disease activity.After switching therapy, 70 % of the
patients (67 % in the disease activity group, and 73 % in the decreased com-
pliance group) did not stop the new therapy, after a mean follow-up of
18.1 ± 13.7 (1–60) months, whereas 30 % interrupted the therapy, or
switched again DMT, after 15.8 ± 11 (2–48) months.

Conclusions: In a large cohort of MS patients treated with DMT, 20.4 %
switched drug after an about a 2-year therapy, due to perceived lack of ef-
ficacy or decreased compliance. In this series, 70 % of these patients re-
mained on therapy to the new DMT, after a 18-month follow-up.

These results suggest that switching DMT may be considered a thera-
peutic opportunity (1) in patients with disease activity and perceived lack
of DMT efficacy, in which a period with higher-dose IFN therapy may be
useful; and (2) in patients with decreasing compliance or remarkable side
effects, in which a period with lower-dose IFN therapy may be useful.

P330
Assessment of multiple sclerosis fatigue by use of a fatigue diary
R. J. Mills, T. Webster, C. A. Young
Walton Centre for Neurology and Neurosurgery (Liverpool, UK)

Objective: To assess level of fatigue in Multiple Sclerosis (MS) patients by
means of a daily diary and to compare this assessment with existing mea-
sures.

Rationale: Fatigue is a common but complex symptom in MS. To obtain
a more accurate picture of variation over time it is proposed that a fre-
quently repeated measure is needed. A daily diary is a simple and familiar
way of administering a repeated measure.

Method: A daily diary was kept for 56 days by 78 patients with clinically
definite MS, chosen randomly from an outpatient population, irrespective
of whether they felt they suffered with fatigue. The diary allowed estima-
tion of fatigue severity on a modified visual analogue scale (VAS) at three
times during the day.A brief description of any activity at the time was also
noted and subsequently categorised into 5 levels of energy expenditure by
the investigators. At five equitemporal time points throughout the study,
the Fatigue Severity Scale (FSS) was administered. At three equitemporal
time points the Guy’s Neurological Disability Scale (GNDS) was adminis-
tered.

Results: The results were analysed for Pearson correlation between FSS,
the fatigue domain of GNDS and VAS scores at coincident time points (or
the same day regarding the three VAS scores). There was moderate corre-
lation between FSS and GNDS fatigue (r = 0.65, p < 0.01). However, there

was only poor correlation between FSS and the VAS scores (Morning VAS
r = 0.20, p < 0.05; Afternoon VAS r = 0.30, p < 0.01; Evening VAS r = 0.23,
p < 0.01). Likewise, correlation between GNDS fatigue and VAS scores was
weak but slightly higher than the FSS and VAS scores (Morning VAS
r = 0.29, p < 0.01; Afternoon VAS r = 0.38, p < 0.01; Evening VAS r = 0.34,
p < 0.01).

Conclusion: The poor to moderate correlations between both the FSS
and GNDS fatigue domain with the VAS scores indicate that the measures
are capturing different aspects of fatigue. This may be due to both the fact
that fatigue varies with time and to problems with the very definition of fa-
tigue. The GNDS fatigue domain defines fatigue as ‘tiredness’ and refers
the subject to the past month. The diaries defined the limits of the VAS as
being ‘lively and alert’ and ‘completely washed out’; the temporal context
was the preceding part of the day. The FSS makes no allusion to either the
meaning of the word fatigue or the temporal context to which the scale is
related. A more sophisticated method of assessing this complex symptom
is necessary.

P331
Effect of MRI co-registration on serial brain atrophy measurement in
multiple sclerosis
R. Zivadinov, K. Watts, F. Bagnato, A. Bratina, M. Dwyer, M. Zorzon, A.
Clemenzi, L. Locatelli, A. Pierallini, R. Bakshi
Neurology, Center for Neurological Imaging, (Buffalo, USA; Rome, Trieste,
I; Boston, USA)

Background: Serial magnetic resonance (MR) coregistration is an impor-
tant component of medical image analysis. The effect of coregistration on
the measurement of whole brain atrophy from serial scans in the short-
term, in patients with multiple sclerosis (MS) has not been tested.

Objective: To test the effect of serial MR coregistration on brain atro-
phy measurement using different semiautomated and automated brain at-
rophy techniques in patients with relapsing-remitting (RR) MS.

Methods: Twenty eight patients with RR MS (mean disease duration 4.9
years, mean age 34.4 years and mean EDSS 1.4) were scanned at baseline
and monthly for a period of three months with 2D spin-echo T1-weighted
sequences obtained with non-gapped 3 mm axial slices. The percent
change in brain volume (PCBV) was calculated by two semiautomated
(Buffalo and Trieste) and also separately by two automated (Buffalo auto-
mated and SIENA) brain atrophy techniques. For coregistration of serial
images we used a robust, fully automated linear image registration tool
(FLIRT). PCBV was calculated before and after coregistration comparing
scans from the following time periods: 1) baseline to month 3, 2) baseline
to month 1, 3) month 1 to month 2, and 4) month 2 to month 3.

Results: The highest mean PCBV measured on non-coregistered im-
ages was detected for the baseline to month 3 time period, and ranged from
–0.02 % for Buffalo semiautomated to –0.07 % for Trieste (p = NS). The
highest mean PCBV measured on coregistered images was detected for the
baseline to month 3 time period, and ranged from –0.07 % for SIENA to
–0.09 % for Buffalo semiautomated (p = NS).At all time points of the study,
there was no significant difference of mean PCBV measured on coregis-
tered and non-coregistered images when comparing the results among the
three brain atrophy segmentation algorithms.

Conclusions: This study did not demonstrate short-term changes in
normalized brain volume during a three month period in patients with RR
MS. Such changes could not be detected whether or not serial MR scans
were coregistered. The type of segmentation algorithm used to measure
whole brain atrophy did not affect the sensitivity of detecting any changes.
A longer observation period is needed to assess whether the coregistration
can affect brain atrophy measurement.

P332
Fatigue in multiple sclerosis: a clinical and quality of life assessment
Y. Stern, Y. Barak, I. Kishner, D. Magalashvilli, A. Achiron
Sheba Medical Center (Ramat-Gann, IL)

Background: Fatigue is among the most common symptoms of multiple
sclerosis (MS) occurring in up to 80 % of patients. Often, patients define fa-
tigue as one of their most disabling symptom, as it profoundly disrupts
their occupation and social functions.

Objective: In the present study we aimed to survey the frequency and
severity of fatigue and evaluate its impact on disability and quality of life
in MS patients within the first decade from disease onset.

Methods: Fatigue was measured by the self-reported fatigue severity
scale (FSS) in MS patients randomly selected from our computerized data-
base according to the following criteria: definite diagnosis, disease dura-
tion of at least one year and expanded disability status scale (EDSS)
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score < 5.5. Patients that responded as suffering from fatigue that impaired
at least 25 % of their daily life activities were further assessed by the fatigue
impact scale (FIS) and RAYS quality of life questionnaire. Demographic
and clinical variables were evaluated for statistical correlations.

Results: Of 259 elligable patients that reported to suffer from fatigue,
122 patients (47.1 %, 91 females, mean age 41.8 years, mean disease dura-
tion 6.8 years) satisfied the additional criterion (fatigue impaired by at
least 25 % their daily life activities). These patients were defined as suffer-
ing from significant fatigue, and had a mean FIS score of 74.7. Most
(91.7 %) had a relapsing-remitting disease course, and the mean EDSS
score was 2.9. Fatigue was reported to persist in 69 % of patients for more
than one year, occurred most of the day in 30.9 %, and in 59.8 % was not as-
sociated with effort. The FIS score correlated with the three functional sub-
categories of the RAYS quality of life questionnaire assessing physical, psy-
chological and social aspects (p < 0.001). No correlations were found
between FIS score and disease duration or neurological disability.

Conclusions: Significant fatigue was found to occur in a nearly half of
MS patients within the first decade from disease onset. Fatigue affected
quality of life but was not associated with degree of neurological disabil-
ity.

P333
Expression of type I interferon receptor in multiple sclerosis patients
treated with different interferon-beta molecules
O. Fernandez, B. Oliver, G. Luque, V. Fernandez, L. Leyva, R. Guerrero, E.
Blanco, A. Alonso, A. Leon, R. Bustamante, M. J. Pinto, J. Tamayo, C. May-
orga
Hospital Carlos Haya (Malaga, E)

Background: Multiple sclerosis (MS) is an inflammatory-demyelinating
disease. IFN-beta has been shown to be effective in relapsing-remitting
and secondary progresive multiple sclerosis with exacerbations. However,
some MS patients fail to respond to IFN-beta therapy fully. The biological
activity of IFN-beta is exerted through the IFN type I receptor, composed
of two subunits, IFNAR1 and IFNAR2. Deficiency of one or both of these
subunits may lead to a loss of interferon activity. We quantified the ex-
pression IFNAR1 and IFNAR2 in peripheral blood mononuclear cells
(PBMC) from MS patients treated with different IFN-beta molecules.

Methods: mRNA expression of IFNAR1 and IFNAR2 was assessed by
real-time RT-PCR quantification in PBMC. Results was expressed as a ra-
tio of each gene with a house keeping mRNA expression as reference to
normalise mRNA levels. Clinical disease activity was registered in a proto-
col during treatment. Patients were classified as responders or non-re-
sponders according to the annual relapse rate and EDSS.

Results: A total of 241 MS patients, according to the treatment, were
classified in three groups: 53 treated with IFN-beta1b (Betaferon), 50 with
IFN-beta1a (Avonex), 79 with IFN-beta1a (Rebif) and 59 without treat-
ment. The results were statistically analysed by comparisons with a healthy
control group. A non parametric test showed significant decrease in IF-
NAR2 expression in patients treated with IFN-beta compared to patients
without treatment and healthy controls (p = 0.001). There was no differ-
ences in the IFNAR1 or IFNAR2 expression between patients with any of
the treatment used.

Conclusions: Although we found a decrease in both IFNAR1 and IF-
NAR2 expression in MS patients respect to healthy controls, these were sta-
tistically significant in those MS patients treated with IFN-beta overall in
IFNAR2 subunit.

P334
Self efficacy in multiple sclerosis: analysis of two UK scales using the
Rasch measurement model
R. J. Mills, C. A. Young
Walton Centre for Neurology and Neurosurgery (Liverpool, UK)

Objective: To analyse and, if necessary, modify two existing scales measur-
ing self efficacy in Multiple Sclerosis (MS) using the Rasch measurement
model.

Rationale: Self Efficacy is the individual’s belief that they have the abil-
ity to overcome challenges presented to them. It has been shown to predict
psychological well being in chronic diseases such as arthritis, cancer,
epilepsy & MS. In order for any scale to be used as a meaningful outcome
measure it must posses both unidimensionality & items which operate at
an interval scale. Both these constructs can be determined by using the
Rasch model.

Method: Data from two scales, developed in Liverpool, UK (Rigby & Ar-
lie), measuring self efficacy in MS, were obtained from a postal survey of

MS patients from two centres in the UK. The data were analysed using the
RUMM2020 Rasch analysis computer software.

Results: 294/600 questionnaires were returned (response rate of 49 %).
Initial analysis, of 153 respondents, showed significant misfit to the model.
Since both scales intended to measure self efficacy & were developed from
a similar patient population, the items from both were pooled. It was nec-
essary to collapse the 6 responses to items in the Rigby scale to 4, in order
to achieve ordered probability thresholds. 12 non-functioning or redun-
dant items were deleted. The resultant scale had 13 items, each with scores
of 0 to 3. Rasch parameters: item fit residual range –0.602 to 1.446 (ide-
ally < ± 2.0), mean 0.235, SD 0.590 (ideally 0 & 1 respectively). Chi squared
probability 0.529 i. e. no significant deviation between observed data &
that expected from model. Person fit residual mean –0.336, SD 1.394 (ide-
ally 0 & 1 respectively). Person Separation index 0.856 (ideally > 0.8).

Conclusion: The unified Liverpool scale fits the Rasch model & can be
considered as measuring a unidimensional construct of self efficacy & that
the item scores operate at the interval level.

P335
Measurement of cerebral grey and white matter atrophy from various MRI
pulse sequences using different segmentation algorithms
R. Zivadinov, M. Dwyer, K. Watts
Neurology (Buffalo, USA)

Background: Using magnetic resonance imaging (MRI) analysis methods,
the brain can be divided into cerebral grey matter (GM), white matter
(WM) and cerebrospinal fluid (CSF) compartments, providing informa-
tion on the topography of atrophy. The segmentation of GM and WM vol-
umes is usually performed by fully automated algorithms. Recent case-
control studies have demonstrated that atrophy affects both GM and WM
compartments from earliest stages of MS. It is not clear to what extent seg-
mentation algorithms and pulse sequences affect the measurement of GM
vs. WM atrophy in MS.

Objective: To determine whether the measurement of whole brain GM
and WM fractional volume (FV) is influenced by MRI pulse sequence and
segmentation algorithm in patients with relapsing-remitting (RR) multi-
ple sclerosis (MS) and in normal controls (NC).

Methods. GM- and WM-FVs were obtained in 25 patients with RR MS
(mean disease duration 8.1 years, mean age 42.5 years and mean EDSS 3)
and in 17 age- and sex-matched NC. Brain MRI segmentation was per-
formed from 3D SPGR T1-weighted images (WI), 2D-T1-WI, fluid attenu-
ated inversion recovery (FLAIR) images and T2-WI using three different
segmentation algorithms: SPM2, SIENAX and Hybrid SIENAX.

Results: The GMFV was significantly lower in the MS group vs. NC
when measured from 3D SPGR T1-WI with Hybrid SIENAX (p = 0.013). On
the same pulse sequence, the SIENAX algorithm revealed a trend
(p = 0.068), whereas SPM2 did not find a statistically significant difference
between the two groups (p = 0.147). There was no statistically significant
difference between MS and NC for the WMFV, measured from all four
pulse sequences with all three segmentation algorithms. When the GM-
and WM-FVs were compared on the same pulse sequences using the vari-
ous segmentation algorithms, we found a significant difference for all four
sequences (p < 0.002 after Bonferroni correction for multiple compa-
risons). When the GM- and WM-FVs were compared on different pulse se-
quences using the same segmentation algorithm, we found a significant
difference for all three algorithms (p < 0.01 after Bonferroni correction for
multiple comparisons).

Conclusions: MRI estimates of GM- and WM-FVs are dependent on
both the type of pulse sequence and the segmentation algorithm. The most
optimal pulse sequence in this study for measuring atrophy of GM and
WM associated with MS was the 3D SPGR T1-WI.

P336
Caregivers burden in multiple sclerosis
C. Zuliani, P. Boni, N. Favaro, F. Canato, P. Sarto, C. Fattorello Salimbeni
Neurology, Cardiology (Mirano, I)

Providing care for a person with Multiple Sclerosis (MS) has a major im-
pact on all areas of the caregiver’s life. MS caregivers have been in fact re-
ported to have deficits in their physical, mental and social well-being, also
for the predominantly young age of MS patients, the unpredictable course
of the disease, the absence of a cure, the potentially disabling symptoms.
The purpose of this study was to describe the profile of MS patient care-
givers, assess their burden and its relationship to patients characteristics.
12 patients with definite MS, 4 males and 8 females aged 23–60 (mean age
40.25 years), and their corresponding caregivers (aged 31–62, mean age 45
years) were studied. The Caregiver Burden Inventory (CBI), which evalu-
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ate the domains of objective, evolutionary, physic, social and emotional
burden, the Beck Depression Inventory (DBI) and the Endler Multidimen-
sional anxiety scales-state (EMAS-S) were submitted to MS caregivers and
to age-matched control caregivers of patients affected by serious chronic
cardiopathies. Moreover, also MS patients depression and clinical status
with the Expanded Disability Status Scale (EDSS) were assessed. The pri-
mary caregiver was generally the spouse (75 %, 2 wives and 7 husbands),
beyond to 2 mothers and 1 brother. CBI mean score was 22.5 (max value
60), with pathological scores in 4 cases (33 %, against 12 % of controls), sig-
nificantly related to BDI and EMAS-S in 2 of them and to MS patients BDI.
The highest scores were observed in evolutionary, physical and social bur-
den domains of the scale, in husbands rather than in wives and other rela-
tives, and mainly related to the EDSS value rather than the disease dura-
tion. In conclusion, differently from other chronic serious illness, our
finding indicate that MS caregivers are more frequently distressed and in
need of assistance. The burden appears to be strictly related to their de-
pressive feeling and to the actual patients impairment. Since patients’ qual-
ity of life is strictly related to the quality of the support they receive from
their primary caregivers, a greater attention toward caregivers needs, in-
cluding psychosocial and pharmacological interventions, of utmost im-
portance for the well-being of the patient-caregiver dyad.

P337
Evaluating the linguistic validity of the Functional Assessment of Multi-
ple Sclerosis (FAMS) questionnaires: 10 additional languages. Status re-
port
J. de Sá, S. Eremenco
Hospital Santa Maria, CORE – Evanston NW Health Care on behalf of the
International FAMS Investigators

To evaluate the performance of newly-translated Portuguese, Japanese,
Hebrew, Russian, Ukrainian, Hungarian, Czech, Arabic, Korean, and Tradi-
tional Chinese FAMS questionnaires, preliminary psychometric properties
of the translations were assessed using both qualitative and quantitative
data. The translation methodology included two forward translations by
native speakers in each language, a reconciled version of the two forwards
by a third translator, back-translation of the reconciled version by a native
English speaker fluent in the target language, and three independent re-
views by native speaking experts. 222 MS patients (Portugal: 20, Japan: 20,
Brazil: 19, Israel: 34, Ukraine: 20, Hungary: 20, Czech Republic: 19, Kuwait:
10, Korea: 20, Taiwan: 20, Egypt: 10 and United Arab Emirates: 10) read and
answered the questionnaire in Portuguese, Japanese, Hebrew, Russian,
Ukrainian, Hungarian, Czech, Arabic, Korean, or Trad. Chinese. Retrospec-
tive debriefing interviews were conducted to obtain patient feedback on
the translations as well. Statistics comprised of analyses (descriptive sta-
tistics and reliability analyses) on the quantitative data, and qualitative
analysis of participants’ comments. As for results, the age range was 17 to
65 years. The group comprised of 154 women and 68 men; 93 % received
treatment. Individual performance: 19 % had normal activity and no
symptoms; 41 % had some symptoms due to MS with no bed rest; 28 % had
symptoms due to MS and bed rest > 1/2 of waking day; 10 % had symptoms
due to MS with bed rest > 1/2 of waking day; 2 % were obliged to stay in
bed. The FAMS performed very well in all target languages. Cronbach’s al-
pha coefficients for total FAMS were high (per language range = 0.93–0.96;
entire group = 0.95), indicating overall scale homogeneity comparable to
the original US English version. Based upon statistical analyses and com-
ments from patients, revisions were made to the Hebrew, Trad. Chinese and
Ukrainian versions only. Participants were comfortable with the question-
naire and felt that the questions addressed issues important to MS. The fi-
nal versions of the Portuguese, Japanese, Hebrew, Russian, Ukrainian,
Hungarian, Czech, Arabic, Korean, and Trad. Chinese FAMS are linguisti-
cally acceptable and show good psychometric performance, and are now
ready for inclusion in clinical trials and other research studies to evaluate
the quality of life of patients with MS.

Educational grant, Schering AG Berlin.

P338
Short-term rehabilitation in multiple sclerosis patients – significance and
predictors of efficacy
Y. Stern, M. Dolev, I. Kishner, D. Magalashvilli, A. Achiron
Sheba Medical Center (Ramat-Gann, IL)

Background: Rehabilitation has significant effects in the treatment of pa-
tients with disabilities.

Objectives: To assess the effects of short-term rehabilitation on neuro-
logical disability in patients with multiple sclerosis (MS), and evaluate
clinical predictors for better outcome.

Methods: Fifty consecutive MS patients (28 females, mean age 45.6
years, mean disease duration 12.7 years) underwent a comprehensive re-
habilitation treatment program that included daily physiotherapy, occu-
pational therapy and hydrotherapy for a period of 3 weeks.All patients un-
derwent neurological examination and disability was scored using the
Expanded Disability Status Scale (EDSS) at baseline and three months af-
ter completing the rehabilitation program. Rehabilitation was considered
successful if associated with a decrease by at least 0.5 point in the EDSS
score.

Results: Twenty-one (42 %) patients benefited from the rehabilitation
program according to the pre-defined EDSS outcome measure. Mean EDSS
at baseline decreased from 6.1 to 5.5 at three-months follow-up (p = 0.027).
The major change occurred in the pyramidal functional system score that
decreased from a mean of 3.3 to 2.8. Logistic regression analysis demon-
strated that cognitive and cerebellar impairments (functional score > 3)
were associated with a lesser chance to benefit from rehabilitation treat-
ment.

Conclusions: Short-term rehabilitation can improve disability in sig-
nificantly impaired MS patients. Cognitive and cerebellar impairments are
associated with lesser efficacy.

Extrapyramidal disorders

P339
Safinamide add-on to L-dopa and dopamine agonist in Parkinson’s dis-
ease. An oper escalating dose 6-week trial
F. Stocchi, L. Vacca, P. Grassini, G. Battaglia, M. Altobrandi, S. Ruggieri
Institute IRCCS Neuromed (Pozzilli, I)

In a previous controlled study oral safinamide (SAF) improved motor per-
formances in early Parkinson patients at a median dose of 40 and
70 mg/day. In that study tolerability was equal to placebo and the higher
dose provided a significant increase in number of responders (i. e. patients
with a UPDRS-III scores improvement > than 30 %). Thus, a pilot study to
investigate safety and efficacy of higher doses was designed. In this single
centre trial 14 patients treated with a single dopamine agonist and 11
treated with levodopa, with mean UPDRS-III of 17.1 + 4.9 received oral
SAF once a day at 100, 150 and 200 mg with 2 week incremental steps. Tol-
erability was evaluated by report of AE and laboratory tests. Efficacy was
measured by UPDRS II-IV at each visit. All subjects reached the highest
dose. No serious AE occurred during the study. Only 9 patients experi-
enced a total of 19 AEs 7 of which were deemed to be possibly drug related.
One patient withdrew for a non serious AEs and one was lost to follow up.
Levodopa treated patients at week 6 had a mean UPDRS-III decrease of 1.5
points (9.3 %), dopamine agonist treated patients showed a mean decrease
of 4.1 points (22.70.4 %, P < 0.001). An improvement was seen at each dose
escalation. Platelets MAO B activity was equally inhibited at > 96 % at all
doses. The results of this study suggest that SAF provides incremental mo-
tor improvement in the tested dose range, at which MAO B inhibition was
maximal, confirming the hypothesis that other mechanisms such as gluta-
mate release inhibition come into play. This hypothesis must be confirmed
in controlled studies.

P340
Effect of selegiline on c-Jun N-terminal kinase activty in the substantia ni-
gra of MPTP treated mice
L. P. Quinn, M. Vidgeon-Hart, T. Ashmeade, M. Perren, D. Virley, M. Hows,
A. Shah, A. Austin, N. Upton, S. Stratton, A. Billinton
GlaxoSmithKline Pharmaceuticals (Essex, UK)

MPTP selectively affects dopaminergic neurones of the substantia nigra
(SN) via monoamine oxidase-B (MAO-B) conversion to its toxic metabo-
lite MPP+. The current study investigated MPTP-induced activation of the
JNK signalling pathway (Saporito et al. (2000) J Neurochem 75, 1200) and
the effect of the MAO-B inhibitor selegiline. Male C57Bl6 mice received two
injections of saline or MPTP (30 mg/kg; s. c.) 24 h apart. Selegiline (seleg,
10 mg/kg; s. c.) or saline, was given 30 min prior to MPTP on each occasion.
Mice were killed at 3 and 6 h after the second MPTP injection. MPP+ lev-
els were assessed in striatal extracts using a novel mass spectrometry as-
say. Tyrosine hydroxylase (TH), phospho-c-Jun and phospho-JNK expres-
sion in the SN were examined by immunohistochemistry (IHC) on
paraffin sections. In MPTP/saline treated mice, MPP + levels were sig-
nificantly elevated at 3 and 6 h to 58.7|*plusmn*|12.5 and
44.2|*plusmn*|3.9 ng/ml respectively, while in MPTP/seleg treated mice
this was reduced to 7.2|*plusmn*|0.9 and 2.7|*plusmn*|0.3 ng/ml respec-
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tively. TH-positive cell number in the SN of MPTP/saline treated mice were
not significantly reduced at 3 and 6 h timepoints, though pyknosis was ev-
ident. Double staining IHC revealed a significant increase in both TH/p-c-
Jun and TH/p-JNK labelling index (number of TH/p-c-Jun or TH/p-JNK
positive SN neurones normalised to total number of TH-positive SN neu-
rones) in MPTP/saline treated mice at 3 h (8.8|*plusmn*|1.9 and
0.4|*plusmn*|0.6 respectively) and 6 h (18.9|*plusmn*|1.8 and
4.0|*plusmn*|1.3 respectively) which was reduced to zero in MPTP/seleg
treatment groups. These data confirm that MPP+ activates JNK signalling
in vivo, and that selegiline prevents MPP+ formation and thus JNK path-
way activation. This together with early signs of cellular distress indicate
that JNK pathway activation may be an early marker for cell death in this
model.

P341
Rapid-onset dystonia-parkinsonism: a clinical, biochemical, genetic and
imaging study of one French family
A. Kagel, M. Borg, M. Chatel
University of Nice (Nice, F)

We report an unusual rapid evolution of craniocervical predominant dys-
tonia and parkinsonism affecting a french family. A review of literature is
given.

Three members of studied family are affected. The propositus is a 48-
years-old man who developed after exercise, at age of 35, abrupt postural
instability, dysarthria, dysphagia, bulbar symptoms, segmental limb dysto-
nia especially of hands, and parkinsonism. A stabilization of symptoms
will be noticed in few months. His sister presented at age of 45, semiology
more “frustre” following an episode of emotional stress. Symptoms im-
proved and stabilized within few weeks. The son of propositus developed
at age of 16 in one week clinical signs similar to his father, after falls.

Neuroimaging was normal for all patients. DAT-Scan of propositus and
his son showed a normal fixation and a preservation of nigro-striatal
dopaminergic pathway. Biochemical studies of cerebrospinal fluid (CSF) of
father and son showed low level of dopamine metabolite homovanillic acid
(HVA) and 5-hydroxy-indoleacetic acid (HIAA), especially in case of the
son.

Clinical, biochemical and imaging features of this family correspond-
ing of Rapid-onset dystonia parkinsonism (RPD) described at first by
Dobyns et al. (1993). Genetic studies of father and son showed a linkage
with chromosome 19q13, proved by Kramer (1999) as responsible for RPD.

RPD is a distinct autosomal dominant movement disorder with vari-
able expressivity and reduced penetrance. RPD is characterized by sudden
onset over hours to days of combination of dystonic and parkinsonian
symptoms. Most affected individuals have limb and cranial dystonia with
dysarthria and dysphagia accompanied by bradykinesia, slow gait, and
postural instability. Sudden onset, or worsening of symptoms, occurs after
stresses, prolonged exercise or emotional stress. The progression over
years is minimal or absent. Some patients have reduced levels of HVA in
the CSF yet little or no response to L-dopa. PET studies revealed no loss of
the dopamine transporter. Diagnostic criteria were made by Brashear
(1997).

Clinical, biochemical, imaging and pathological features are suggesting
more a dysfunction in dopaminergic neuro-transmission, rather than a de-
generative disease, resulting in permanent neurologic disability.

P342
Repetitive transcranial magnetic stimulation in Wilson’s disease
W. Hermann, P. Günther, T. Villmann, An. Wagner, Ar. Wagner
Leipzig University (Leipzig, D)

Introduction: In treatment of motoric disturbances repetitive transcranial
magnetic stimulation is used. However, in movement disorders occuring as
essential symptoms of neurological form in Wilson’s disease this therapy
has not been evaluated yet.

Methods: Therapeutic effectiveness of repetitive transcranial magnetic
stimulation (rTMS) was examined in eight patients suffering from Wilson’s
disease with movement disorders. A single subtreshold rTMS was carried
out above the motor hand area of the primary motor cortex on both sides.
The fine motor skills of the hand were tested by means of the V-scope sys-
tem, the UPDRS (motorial section), a writing test and a writing movement
recorder (CS-System), each before and after treatment.

Results: The rTMS resulted in slight improvement of writing test and
fine motor skills of the hand in V-scope system in two patients. However,
there was no statistical significance. The UPDRS showed positive thera-
peutic effects in four patients in the hand area with best improvement of 5
points decrease and average of 2.6 points.

Discussion: In view of the small group of eight examined patients, the
positive clinical effects let us presume that positive therapeutic effects are
possible. Despite the long history of the disease in every patient repetitive
transcranial magnetic stimulation is able to influence movement disorders
in a positive way.

P343
Meige’s syndrome associated with thalamopedoncular infarct: a case re-
port
T. Lenglet, J. M. Trocello, F. Bourdain, S. Crozier, M. Vidailhet
Hospital Saint Antoine, Hospital Pitié-Salpetriere (Paris, F)

Introduction: Meige’s syndrome was first described in 1901 as the associ-
ation of blepharospasm (BS) and oromandibular dystonia. Its occurrence
in thalamo-pedoncular stroke has rarely been reported and illustrates the
implication of rostral brainstem-diencephalic structures in the pathogen-
esis of this focal dystonia.

Case report: A 59-years-old right-handed man, without medical past
history, was admitted in emergency for the sudden onset of a transient
blindness, followed by diplopia and decreased consciousness. Neurologi-
cal examination showed left hemiparesis and vertical ocular palsy. Mag-
netic resonance imaging revealed bilateral thalamic paramedian infarct
with right mesencephalic involvement. Aetiological assessment revealed a
patent foramen ovale associated with atrial septal aneurysm. He was
treated by aspirin. His neurological symptoms rapidly improved except a
mild oculomotor trouble and instability. About seven months later, he suf-
fered from a bilateral blepharospasm with an oro-facial component
(Meige’s syndrome) predominating on the right side. The use of botulinum
toxin injections into the affected muscles provides symptomatic relief for
a few months.

Discussion: Meige’s syndrome is usually idiopathic with insidious on-
set. Jankovic and al. (1983) first described symptomatic forms, generally
several months after focal ischaemic or demyelinating lesion of the rostral
brainstem or diencephalon. They suggested the possibility of a denerva-
tion hypersensitivity of the facial motor neurons or their release from
supra- nuclear inhibition. Indeed they studied the blink reflex and showed
an enlargement and prolongation of the R2 component, suggering that in-
terneurons conveying the late R2 component were hyperexcitable.

More recently, there have been a few descriptions of BS secondary to
cortical lesions, providing the basis for the concept that lesions in any spe-
cific part of the motor loop (cortex-basal ganglia-thalamus-cortex) may
produce this focal dystonia by disarraying motor subroutines, as suggested
in writer’s cramp.

Botulinum toxin is actually considered as the “drug of choice” in the
management of idiopathic as well as symptomatic Meige’s syndrome

P344
The effect of pergolide and piribedil on parkinsonian tremor in patients
with early Parkinson’s disease
F. Oztekin, D. Korucu
SSK-Ankara Hospital (Ankara, TR)

Background: Although all the dopaminergic drugs are effective to some
extent in parkinsonian tremor, it is not possible to remark a single drug as
an effective therapy for this type of tremor. Levodopa makes a reduction
about 30–50 % in UPDRS tremor subtest.But dopamin agonists produce a
more prominent reduction in tremor. They usually are very efficient in
newly diagnosed, tremor predominant patients without cognitive dys-
function.They are also used in late satges of PD refractory to anticholiner-
gics and levodopa. The response of tremor to farmaco therapy is dubiqious
and all the drugs must be used before referring the patient to surgery.

Objective: The aim of the study is to compare the effectiveness of
piribedil (trivastal) and pergolide in patients with early stages of PD with
predominant tremor and mild or absent bradikynesia in a controlled ran-
domised open group.

Method: It is an open, randomized, controlled study consisting of 30 PD
patients in Hoehn & Yahr stage I–II, with low scores in UPDRS. Each group
consisted of 10 patients. Piribedil (150 mg) amd pergolide (0.75 mg) are
randomised to patients in the two treatment gropus consisting of 10 pa-
tients each. The doses are titrated in each treatment group according to the
standart protocol.All the patients are evaluated neurologically and UPDRS
scores are obtained and tremors are recorded before starting the treat-
ment. The tremor records and UPDRS scores of the patients are reevalu-
ated 3 months apart in the two treatment groups(0, 3, 6, 9, 12 th months)
and their response to treatment are recorded during the12 month follow
up period. The 3rd group of age and UPDRS matched PD patients are used
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as controls without any treatment. There was no change in both follow up
parameters in the control group who are not receiving any treatnment.

Results: The group receiving piribedil showed a reduction of 20 % in
parkinsonian tremors’ frequency, and 12 % reduction in UPDRS motor
scores (p > 0.05), whereas the group receiving pergolide showed a reduc-
tion about 75 % both in tremor frequency and UPDRS motor scores
(p < 0.005).

Conclusion: The results of this open labeled, randomised, controlled
study comparing the effectiveness of piribedil and pergolide revealed that
pergolide has an statistically significant and clinically prominant effect in
reducing and/or abolishing tremor in patients with early, tremor predom-
inant PD during the 12 month follow up period.

P345
Cognitive impairment and dementia in patients with extrapyramidal dis-
orders
I. Barbov, I. Petrov, V. Petrova
Clinical Center Skopje (Skopje, MK)

Background: Complementary neuropsychological investigations in pa-
tients with extrapyramidal disorders were used to assess the frequency
and the type of cognitive impairment and dementia.

Material and methods: 145 consecutive patients admitted to Clinic of
Neurology in Skopje: 128 with different forms of Parkinsonism, 11 with
Wilson disease and 6 with Huntington disease. Complementary neuro-
physiological and morphological assessment (CT, MRI, EEG) of the initial
dementia and the other changes were also used in all patients. All patients
were evaluated 1 year with a neuropsychological battery that included a
screening battery (the Mini Mental State Examination, tests for the assess-
ment of memory, the Hamilton Depression Scale and the Hachinski Is-
chemic Score) and a apprehensive battery administrated to those who had
a low score in the MMSE or in the memory screening test. Dementia was
defined according to the DSM IV criteria.

Results: 145 patients were evaluated. All patients with Wilson and
Huntington disease (n = 17) had deficits in cognitive domains, but only 3
had cognitive deficits compatible with dementia. From total 128 patients
with Parkinsonism, 53 % of the patients have positive CT findings, and in
47 % have negative. Findings of the MRI are almost the same as those of the
CT, except in the vascular Parkinsonism, in which 2 patients had infarct in
the thalamus and basal ganglia.

From patients with different forms of Parkinsonism (n = 128) 42 % had
no cognitive impairment.

7 % had cognitive deficits compatible with dementia. Another patients
(51 %) had memory deficits and impairment in one other cognitive do-
main. Patients with memory deficits were also older than patients without
memory dysfunction, very often associated to alcohol consumption.

Conclusion: Our data suggests that impairment in cognitive domains
are the most frequent deficit found in patients with extrapyramidal disor-
ders. Neuropsychological examination showed a high frequency of cogni-
tive memory decline. Subcortical forms of dementia had also an increased
frequency (7 %) in patients with parkisonism.

P346
A case of postencephalitic parkinsonism
N. Yildiz, N. Isik, E. Akyuz, C. Basbugu, S. Gokceer
SSK Goztepe Educational Hospital (Istanbul, TR)

Background: Acute encephalitides due to several viruses may be associated
with transient or self limited parkinsonism. We report a case of posten-
cephalitic parkinsonism in a man who developed extrapyramidal symp-
toms during the course of encephalitis of unknown etiology but presumed
viral.

Case Description: A 29 year old man was transferred from a referring
hospital because of headache, chills, fatigue and fever with suspect of en-
cephalitis. On CSF examination lymphocytosis and high level of protein
was detected. The patient was diagnosed as encephalitis. Although virus
spesific antibodies for HSV, Rubella and Measles have been negative both
in serum and CSF, he was treated ampirically with 14 days of antiviral agent
Acyclovir. While recieving antiviral regimen, rigidity of all four limbs,
bradymimi and dysarthia were noticed. On follow up clinical signs (video
recorded) were recovered spontaneously and on repeated lumbar punc-
ture, cell reaction and protein level decreased. Magnetic resonance imag-
ing (MRI) showed focal hyperintense lesions at pons- midbrain level. Re-
peated MRI revealed regression on observed lesions and Proton magnetic
resonance spectroscopy (P-MRS) showed minimal decrease on N-acetyl
acetate (NAA) level and this was reported as minimal nonspecific neuronal

loss. SPECT showed diffuse hypoperfusion predominantly on posteri-
otemporal part of left hemisfere.

Conclusion: Postencephalitic parkinsonism is a diagnostic rarity. The
diagnosis should be suspected in any parkinsonian patient, particularly
with a young and acute onset.

P347
Pergolide monotherapy in the treatment of early Parkinson’s disease: re-
sults of a 3-year follow-up of a randomised controlled study
N. Subutay-Oztekin, F. Oztekin
SSK-Ankara Hospital (Ankara, TR)

Objective: The aim of the study is to determine the effectiveness of per-
golide monotherapy in providing symptomatic relief in patients with eraly
PD.

Background: The most frequent complication of levod [i]pa therapy is
the occrence of motor fluctuations and early treatment with dopamine ag-
onists may reduce the risk of motor complications.Pergolide which is a D1-
D2 agonist has been studied as “add-on” therapy, but there are few con-
trolled clinical studies evaluating the efficacay of pergolide monotherapy,
and even fewer clinical trials using pergolide as a monotherapy for a long
period.

Method: The efficacy and tolerability of pergolide is evaluated in a dou-
ble blind, randomized, 3 year trial versus placebo. Patients with a diagno-
sis of idiopathic PD, with a modified Hoehn & Yahr score I–III, and a score
more than 14 points in UPDRS part III at baseline were enrolled to the
study. There were 20 patients in the treatment arm(mean age 61.7) and 20
age matched patients in the placebo group.

Results: Patient characteristics were similar in the two groups at the be-
ginning of the study. The pergolide group showed a significantly important
percent of responders (defined as a –40 % decrease in UPDRS part III score
at end point) compared to placebo(65 % versus 11 %; p < 0.005). Pergolide
treated group have a significantly greater improvement than placebo
treated patients (p < 0.001) in UPDRS and Global Clinical Impression Scale
(GCIS). At the end of 3 years the mean pergolide dose was 3.06 mg/day.12
patients in the placebo group were significantly disabled at the end of 2.8
years and were started either an agonist or levodopa at the end of the trial
period (3 years). 19 patients in the pergolide group are still taking per-
golide monotheraphy, although some required dose adjustments. One pa-
tient in the pergolide group required Levodopa at the end of the trial. Side
effects were mild, becouse all the patients used domperidon started at the
beginning of the trial. There were no drop outs due to the side effects of the
treatment.

Conclusion: The results of this study reveals that pergolide monother-
apy can be considered as an efficiaous and well tolerated first line treat-
ment in patients with early PD.

Epilepsy

P348
Australian Pregnancy Registry of Women on Antiepileptic Drugs (AEDs)
F. Vajda, C. Lander, M. Cook, A. Hitchcock, J. Graham, T. O’Brien, M. Eadie
St. Vincent’s Hospital, Royal Brisbane Hospital, Royal Melbourne Hopital,
University of Queensland (Melbourne, Brisbane, AUS)

Aim: To determine the relative risks of foetal malformations associated
with AEDs in pregnancy. Background: The Australian Registry is a cen-
tralised, voluntary, prospective project, which collaborates closely with Eu-
ropean Registry (EURAP). The Australian health system is advanced, with
universal health cover, centralized, accessible populations, a single lan-
guage, and well organized lay and professional bodies. The Registry is na-
tionwide, recruiting i. women with epilepsy taking AEDs; ii. untreated
women with epilepsy and iii.those taking AEDs for other indications.

Results: Earlier, at 40 months status, we had observed a dose-effect re-
lationship between valproate (VPA) use in the first trimester and an in-
creased of birth risk defects (BD). Folate supplementation failed to prevent
VPA related defects, including neural tube defects. Our current material
comprises results of 48 months data collection. Of 726 potential partici-
pants 568 have enrolled, with 492 birth outcomes, which include 432 live
normal births, 26 defects(6 detected only within first year after birth), 6 in-
duced abortions with defects, 16 spontaneous abortions, 7 stillbirths and 4
lost to follow up, and 1 abortion for maternal indications. Of the AEDs,VPA
was associated with defects in 16.5 % of women (102 on monotherapy (M)
and 46 on polytherapy (P)), numbering 19 and 6 defects respectively.
Phenytoin taken by 16 patients on M. and 19 on P each group showing a
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single defect (8 %). Carbamazepine (CBZ) taken by144 cases on M, and 56
on P, resulting in 4 defects (M) and 2 defects (P) respectively 0.6 %. Lamot-
rigine (LTG) taken by 49 patients on M. and 58 on P., with no defects on M.
and 4 defects on P. (3.7.%). The only other agent associated with a defect
was topiramate in polytherapy, 7 patients received P., 2 on M. (11 %). Poly-
therapy with LTG comprised 89 patients, monotherapy 49 patients. Med-
ications used in polytherapy with LTG, associated with defects, comprised
VPA in 3 cases, phenytoin in one case. Statistical evaluation of these fig-
ures, relationships to epilepsy syndromes, and relative efficacy of drugs
employed for control of epilepsy, are currently in progress.

Conclusions: The Registry is an acceptable model for the study of AEDs
in pregnancy. To date VPA appears to be related to an increase in FMs, par-
ticularly at high dose, whilst LTG monotherapy appears free of related mal-
formations after 48 months.

P349
Epilepsy in Sturge-Weber syndrome
A. Beauplet, L. Lazaro, C. Allaire, A. Biraben, D. Taussig
Hospital Pontchaillou (Rennes, F)

Introduction: Sturge-Weber syndrome (SWS) is a neurocutaneous syn-
drome associating congenital cutaneous and leptomeningial angioma.
Epilepsy occurs in 70–90 % of cases. The most important studies describ-
ing epilepsy in SWS were performed at a time where new antiepileptic
drugs (AED) were emerging. Our purpose is to analyze semiology and evo-
lution of epilepsy as well as response to AED and surgical treatment.

Patients and methods: We performed a retrospective among paediatri-
cians and neurologists from West of France. 14 cases were studied aged 8
to 12 years at inclusion.

Results: The age at onset of epilepsy could be from birth till the age of
ten, with an average at the age of two. 73 % of patients were boys and 27 %
girls. The length of follow-up varied from one to thirteen years except for
one patient (only one hospitalisation). 60 % of patients had hemiplegia
which appeared in 40 % of cases after a seizure. Eleven had a mental retar-
dation which did not exist before onset of epilepsy and seemed stabilized
with decreasing of seizures. The most common presentation of epilepsy
was partial seizures. In most cases, electroencephalographic abnormalities
were depression of activity over the hemisphere of the leptomeningial an-
gioma. The first treatment was antiepileptic drugs and in this study carba-
mazepine and vigabatrin seemed to be the most effective treatments, top-
iramate did not suit because of its secondary effects. Epilepsy was drug
resistant in 10 cases, but in most patients more severe at the onset than
later. Hemispherotomy was performed in one patient because of recurent
partial motor status epilepticus; seizures disappeared after surgery with a
follow-up of 7 years. There was an improvement of the cognitive perform-
ances with persisting severe hemiparesia.

Discussion: Seizures and mental retardation constituted the major
handicap for these patients. Surgery seemed to improve the cognitive de-
velopment but with a motor handicap so it is difficult to propose without
a preexisting hemiparesia.

Conclusion: The evolution of epilepsy seemed to determinate the men-
tal development. Earlier the epilepsy begins, higher is the mental retarda-
tion. The mechanism of this phenomenon is not perfectly clear.

P350
Electrencephalographic evaluation of patients with chronic hepatic dis-
ease submitted to liver transplantation
A. Zanatta, P. Coral, F. Germiniani, L. Paola, C. Silvado, S. Almeida, L. Wer-
neck, A. Crippa
UFPr (Curitiba, BR)

Hepatic encephalopathy (HE) encompasses a wide spectrum of neuropsy-
chiatric disturbances, usually reversible, observed in patients with signifi-
cant liver dysfunction. In order to better asses the electroencephalographic
changes found in patients with chronic hepatic failure submitted to liver
transplantation (LT) at the Serviço de Transplante Hepático do Hospital de
Clinicals da UFPR, Curitiba, the authors prospectively followed 20 pa-
tients, the youngest one being 15 years old, who had all underwent LT. The
variables included physical examination, classification of HE and liver dis-
ease, electroencephalogram and assessment of cognitive functions with
the following neuropsychological tests Mini-Mental State, Trail Making
Test Part B, Digit Span subtest used in the Wechsler Adult Intelligence Scale
– Revised (WAIS-R), Word Fluency (FAR) and Category Fluency and the
Clock Drawing Test. The severity of HE was graded according to the find-
ings of the physical examination, neuropsychological testing and EEG.
Subclinical HE was diagnosed when the EEG disclosed a diffuse slowing of
background activity or at least two neuropsychological tests were abnorm-

al in the absence of clinical findings. EEG was prospectively evaluated, with
a baseline recording in the pre-transplantation period (pre-LT) and 30 and
90 days after the transplant (post-LT). Mean posterior baseline rhythm fre-
quency (PBRF) was of 8.8 ± 1.9 Hz in the pre-LT period, 9.8 ± 1.7 Hz at 30
days post-LT and 9.9 ± 1.7 at 90 days post-LT and this increase in the PBRF
was considered significant (p < 0.0001). Fifteen patients were evaluated 30
days after LT, and 3 of them (20 %) had a slow EEG: 1 with a IIA slowing, 1
with a IIIA and one with a IIIB. EEG recording of 14 patients 90 days after
LT disclosed a IIIA slowing in just one patient. Three patients also had
triphasic waves in their EEGs. The diagnosis accuracy of PBRF, back-
ground slowing and the occurrence of triphasic waves were evaluated in
comparison with NPTS as the gold standard for the diagnosis of HE. As a
result, EEG parameters had a good specificity and positive predictive val-
ues (PPV), with low sensitivity and negative predictive values (NPV). Final
assessment of improved HE in the post-LT period considered NPTS as the
gold standard, but also demonstrated that EEG abnormalities have high
specificity and PPV, but low sensibility and NPV.

P351
Value of 1H MR spectroscopic imaging in diagnostics of MRI-negative ex-
tratemporal focal epilepsy
P. Krs̆ek, M. Hájek, M. Dezortová, F. Jírù, M. Tichý, J. Zámeèník, V. Komárek
Charles University, 2nd Medical School, Institute for Clinical and Experi-
mental Medicine (Prague, CZ)

Objective. It has been demonstrated that 1H magnetic resonance spectro-
scopic imaging (1H CSI) has a significant value in lateralization of tempo-
ral lobe epilepsy. Studies focused on the use of 1H CSI in extratemporal
and especially MRI-negative patients are however scarce. We report four
“nonlesional” cases where 1H CSI considerably helped in the localisation
of epileptic focus.

Methods. Two girls (14 and 11-year-old) and two boys (8 and 9-year-
old) with pharmacoresistant focal epilepsy were studied on a 1.5-T
Siemens Vision MR system. 1H CSI examination was directed to the epilep-
tic focus localised by the scalp EEG and ictal SPECT and/or FDG-PET. 1H
CSI spectra measured with TE = 135 ms in transversal orientation were
evaluated using the program CULICH which is based on the LCModel tech-
nique.

Results. Repeated MRI studies with a protocol for patients with
epilepsy were normal in all the children. Based on the seizure semiology,
scalp EEG and functional imaging (ictal SPECT and/or FDG-PET), the
epileptic focus was in individual patients localised to the left frontal,
fronto-parietal, parietal and parietooccipital regions. In the suspected re-
gions, 1H CSI detected localised decrease in N-acetyl aspartate (NAA) in
three children and localised increase in choline (Cho) and decrease in to-
tal creatine (Cr) in one boy. Subsequently, subdural electrodes mapping
and focal cortical resections were performed in two of the patients. The
former confirmed that the seizure onset zone collocalised with 1H CSI ab-
normality in both the patients. Histopathological analysis of the resected
brain tissue revealed MRI-undetected severe cortical dysplasia of the Tay-
lor type in both cases.

Conclusions. 1H CSI can be more sensitive to some discrete malforma-
tions of cortical development than conventional MRI. The study proved
the importance of 1H CSI for the localisation of an epileptogenic zone in
“nonlesional” focal epilepsy cases.

Supported by Grant GAER No. 309/02/D076, IGA MZ ER NF 7411-3 and
Research Projects No. 00000064203, 111300 003 and 111300004.

P352
Aetiological spectrum of symptomatic seizures in adults: a retrospective
study of 105 consecutives cases
C. Zuliani, A. Panico, C. Fattorello Salimbeni
Neurology (Mirano, Noale, I)

The purpose of this study was to evaluate the frequency and aetiology of
symptomatic epileptic seizures in adult patients. We retrospectively stud-
ied 105 patients over 20 years old of age admitted to our Unit with epilep-
tic seizures (2.82 % of all admissions) in 1994–2003, 69 males and 36 fe-
males, aged 23–85 (mean age 56.9 years). We evaluated routine blood
laboratory tests, EEG, cerebral CT scan and in some selected cases carotid
Duplex ultrasound and MRI. The aetiology of seizures was based on his-
tory, neurological findings and diagnostic investigations. Cerebrovascular
disease (CVD) was the most frequent cause of seizures (42 cases, 40 %, 26
males and 16 females, mean age 68.7 years), while the remaining aetiolo-
gies were: traumatic brain injury in 12 (11.4 %), chronic alcohol abuse in
18 (17.1 %), brain tumour in 16 (15.2 %), in 4 of them metastatic, arteri-
ovenous angioma in 5 (4.8 %), toxic causes in 4 (3.8 %: drug abuse in 3 and
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acute suspension of Lorazepam in 1), metabolic disorders in 3 (2.9 %),
ipoxic causes in 2 (1.9 %: Sleep Apnoea Syndrome in 1 and Motor Neuron
Disease in 1), central nervous system infection in 1 (0.9 % %), Multiple
Sclerosis in 1 (0.9 % %), unknown aetiology in1. In the group with CVD, 7
had acute symptomatic seizures, while the others had late-onset seizures,
in 3 after antiepileptic drugs were discontinued. Ct scan showed a single
ischemic lesion in 21 patients, in 7 with associated diffuse cerebral atrophy,
cerebral haemorrhage in 9, multiple ischemic lesions in 8 and cerebral at-
rophy with chronic white matter lesions in 4. The predominant type of
seizures were generalized tonic-clonic, 66.7 %, particularly in all patients
with chronic alcoholism, in 92.3 % of patients with brain injury and in 52 %
of stroke patients. Simple focal seizures occurred in 17 cases (16.2 %) with
secondary generalisation in 18 (17.1 %), mainly in those with brain tumour
and stroke. EEG was normal in 25 cases (23.8 %), showed focal abnormal-
ities in 24 (22.9 %), with associated diffuse slowing in 25 (23.8 %), espe-
cially in those with CVD (13 and 11) and brain tumour (8 and 6); diffuse
theta and delta activity in 14 (13.3 %, in greater percentage in toxic and
metabolic disorders); it was not performed in 17 cases (16.2 %). In conclu-
sion, in our study symptomatic seizures are frequent enough in adults
(2.82 % of all admissions), with prevalence of CVD in those over 40 years;
EEG and type of seizures show a good correlation with focal or non focal
aetiology

P353
The intractable epilepsy problem in developing countries: is there a way
out?
S. Sanyal, P. Chandra, M. Tripathi
All India Institute of Medical Sciences (New Delhi, IND)

Introduction: Epidemiological studies estimate one million people in In-
dia with intractable epilepsy. However, like all developing countries,
epilepsy surgery is underutilised in India, only 650 cases having been
operated. The non-availability of intra-operative electrocorticography
(ECoG) and SPECT/video-EEG(VEEG) has restricted this programme to
big centres.

AIMS:We wished to see how many of our operated cases could have
been operated without VEEG, SPECT and ECoG at slightly smaller centers
with only EEG, MRI and facilities for a standard anteromedial temporal
lobectomy (AMTL).

Results: All 155 cases of intractable epilepsy operated at our centre have
been included.-this included 7 corpus callosotomies, 3 hemispherotomies
and 46 lesionectomies under ECoG guidance. Ninety-nine patients under-
went standard AMTL without ECoG guidance for Mesial Temporal Sclero-
sis (MTS)/lesional temporal lobe epilepsy.

Among these 99, MRI identified the side of MTS/temporal focus cor-
rectly in 90. Three had features of bilateral MTS, 2 had bilateral foci of glio-
sis and 4 had normal MRI, all these patients evidently requiring detailed
evaluation.Among the 90,VEEG revealed discordant foci (to the MRI iden-
tified focus) in 13 and was non-contributory in 8. Ultimately, even the 13
patients with discordant VEEG underwent AMTL on the MRI identified
side and all 13 had good seizure outcome. SPECT was non-contributory in
9 of these 90 patients and revealed discordant foci in 4. All the 4 with dis-
cordant SPECT localisation ultimately underwent AMTL on the MRI iden-
tified side with good outcome.

SPECT/VEEG was therefore useful in only 9 patients with equivocal
MRI findings. All 90 patients with clear-cut MRI localization had nothing
added by VEEG/SPECT. Therefore 90 of our 155 patients (58 %) could have
undergone surgery at a centre equipped with only EEG, MRI and AMTL fa-
cilities.

Our Class I seizure outcome rates are comparable to international stan-
dards.

Conclusion: The need of the hour for developing countries is to create
awareness regarding epilepsy surgery and creation of a 2 tiered epilepsy
surgery programme. The first tier equipped with EEG, MRI and trained
neurologists, neurosurgeons and neuroradiologists can undertake AMTL
which is a large proportion of the epilepsy surgery burden. More compli-
cated cases can be referred to bigger centres. This strategy is likely to pop-
ularise epilepsy surgery but would definitely require strict surveillance.

P354
Episkop®: A new brief screening instrument for detecting cognitive im-
pairment in patients with epilepsy
J. Kessler, E. Kalber, P. Calabrese, C. Schwarze, R. Mielke
University Clinic of Neurology (Cologne, Bochum, D)

It is well known that patients suffering from epilepsia may have cognitive
impairments which significantly affect activities of daily living. These

deficits are frequently not assessed in routine examinations, and econom-
ical screening instruments used for epilepsia patients are not available yet.
For this purpose the “Episkop®” was developed.

The test: The Episkop® consists of six subtests that assess different as-
pects of memory, executive function, speed of processing and visuocon-
structive abilities: (1) Word list, free recall (2),Word interconnecting test,
(3) Spot position test 4) Drawing executive test (5), Free delayed recall of
the word list, (6) Cued recall of the word list.

Patients and controls: 102 subjects (57 female, 45 male, mean age 47 yrs
[SD = 12, 29]) were tested. The group was split in 41 healthy controls (CG),
20 patients with epilepsia (EP), and 41 patients suffering from various neu-
rological diseases without dementia (ND).

Results: Time duration of the test was about 10 min.Word list (max. 24):
CG: 15.26 (SD = 3.04); EP: 12.42 (SD = 2.73); ND: 11.98 (SD = 3.78).Word in-
terconnecting test: CG: 40.23 sec (SD = 8.43); EP: 129.21 sec (112.46); ND:
81.61 SD = 58.26).Spot position test (max. 44): CG: 36.52 (SD = 4.15); EP:
34.08 (SD = 5.18); ND: 32.0 (SD = 6.95). Drawing executive test (max. 22):
CG: 19.26 (SD = 1.32); EP: 17.78 (SD = 2.25); ND: 18 (SD = 2.65). Free de-
layed recall (max. 12): CG: 8.63 (SD = 2.08); EP: 3.92 (SD = 13.17); ND: 5.18
(SD = 3.29). Cued recall: CG: 1.37 (SD = 1.25); EP: 1.57 (SD = 1.34); ND: 1.61
(SD = 1.51). In nearly all subtests the CG was superior in test performance.
Patients with epilepsia showed inferior test behaviour especially in the
word interconnecting test and delayed recall condition.

Discussion: The screening instrument Episkop® is easily to perform
and to evaluate and well accepted by the patients. In a short time a broad
range of cognitive functions can be assessed and classified as normal or
impaired.

P355
Women with epilepsy who have only ever taken valproate are significantly
more likely to have the hormonal characteristics of polycystic ovary syn-
drome
T. Betts, H. Yarrow, N. Dutton, L. Greenhill, T. Rolfe
Queen Elizabeth Psychiatric Hospital (Birmingham, UK)

A group of 155 women (105 with epilepsy of whom 54 had only ever taken
sodium valproate and 51 had only ever taken lamotrigine or carba-
mazepine) and 50 women of comparable age who did not have epilepsy had
follicle stimulating hormone, luteinising hormone and testosterone mea-
sured between day 2–6 of their menstrual cycle and an MRI of their
ovaries. Women with epilepsy, irrespective of what drug they were taking,
were more likely to have polycystic ovaries on scanning: but only women
taking valproate, particulary if from an early age, when unprotected by an
oral contraceptive, were significantly more likely to have hormonal evi-
dence of the polycystic ovary syndrome. This may be an important obser-
vation.

P356
Ventricular extrasystoles and bigeminus as an ictal feature in sympto-
matic epilepsy
H. P. Grebe, F. Sales
Neurologische Klinik, Hospitais da Universidade de Coimbra (Bad
Neustadt, D; Coimbra, P)

A variety of changes in cardiac rhythm during seizures has been described,
predominantly tachycardia, but also bradycardia. Increase in heart rate
even has been proposed to differentiate epileptic from non epileptic
seizures. It has been associated more frequently with mesial temporal lobe
epilepsy and generalized seizures. Whereas sinus tachycardia is very com-
mon, other ECG abnormalities have been described in about 20 % of
seizures. Ventricular extrasytoles have rarely been described as an ictal
feature.

We present the case of a 22-year-old male with a history of tuberous
sclerosis, who suffered from refractory seizures. His seizures were very
brief, lasting from a few seconds to approximately half a minute and con-
sisted of visual hallucinations described as flashes and psychomotor alter-
ations with agitation and incoherent utterances. Neurologic examination
was normal. A CT scan revealed round calcifications without surrounding
edema localized in the left parietal, right occipital and right frontal lobe.
Previous EEGs including 24 hrs registration had detected paroxisitc slow
acitvity and repetetive sharp waves in the right temporo-occipital region,
but no seizures. During Video-EEG monitoring he presented three
seizures. Clinically they consisted of blinking and psychomotor agitation,
the patient referred visual hallucinations and palpitations. On EEG, two
seizures showed only movement artefacts, in the third there were right
parieto-occipital spikes and the end of the seizure. During each of the three
seizures there were premature ventricular depolarizations on ECG, devel-
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oping to form a bigeminus rhythm along the seizure. Tachycardia and/or
bigemini were not observed out of the context of seizures. A 24 hrs-ECG
performed later showed frequent supraventricular extrasytoles, but no
ventricular. The patient was asymptomatic throughout the recording. Eco-
cardiografia showed no sign of intracardiac morphologic changes (e. g.
rhabdomyoma).

We present this case firsly for its rarety – ventricular premature depo-
larization is a rare ictal feature, bigemini have not been described in this
context, yet, to our knowledge. Secondly it illustrates well the importance
of ECG recordings simultaneously with EEG monitoring, as some seizures,
especially with foci not easil detectable by surface electrodes may have
electrocardiografic alteration as the sole electrophysiological substrate of
an ictal event, that in some cases may be otherwise missed or misinter-
preted.

P357
Investigation of oxidant/antioxidant parameters in penthylenetetrazol-
induced seizures in mice and the protective effect of erdosteine treatment
A. Ilhan, O. Akyol, F. Armutcu, M. Iraz, A. Gurel
Inonu University, Karaelmas University (Malatya, Zonguldak, TR)

Oxidative injury in the brain is increasingly recognized as a common path-
way of cellular injury in many acute neurologic insults. There is little
known about the relationship of oxidative injury in brain and human
epilepsy, however. In rodent epilepsy models, it has been shown that ox-
idative stress may have a contributory role in neuronal and glial cell death.
Pentylenetetrazol (PTZ) is an agent widely used in the assessment of pu-
tative anticonvulsant drugs and is suggested to induce repetitive firing of
nerve fibers and shorten the refractory period. PTZ may trigger a variety
of biochemical processes including the activation of membrane phospho-
lipases, proteases, and nucleases. Marked alterations in membrane phos-
pholipid metabolism result in the liberation of free fatty acids, diacylglyc-
erols, eicosanoids, lipid peroxides and free radicals. This suggests that the
administration of central nervous system-selective antioxidants may have
protective role in seizures occurring through this mechanism, and sug-
gests its potential use in seizures. Thus, the aim of the present work was to
study the effects of erdosteine, as an antioxidant drug, on the free radical
generation and processes of lipid peroxidation formation during model
epileptiform seizures in mice. Erdosteine has been shown to have a potent
free radical scavenging activity in various in vivo studies. It was demon-
strated that 10 mg kg-1 day-1 erdosteine treatment for 5 days prevented ox-
idant injury induced by cisplatin in rat kidney. It has also shown a cardio-
protective action against doxorubicin-induced cardiotoxicity in rats and
this activity was proposed to be due to its antioxidant property. The pre-
sent study was therefore designed to evaluate the effects of erdosteine
against oxidative stress in PTZ-induced seizures in mice.

Oxidative damage was evident by the: increase in malondialdehyde and
nitric oxide levels in brain tissue, decrease in brain superoxide dismutase
and glutathione peroxidase activities, and increase in brain xanthine oxi-
dase and adenosine deaminase activities. These alterations were partially
prevented by erdosteine treatment. Furthermore, administration of er-
dosteine did not inhibit the seizures; however, it significantly increased the
latency of convulsions. In conclusion, we consider that erdosteine prevents
the PTZ-induced oxidative stress in mice seizure model to preserve an-
tioxidant enzymes activity in brain tissue.

P358
A pilot study of safinamide in medically intractable epilepsy. Tolerability,
drug-drug interaction and preliminary efficacy data
R. Fariello, E. Perucca, G. Avanzini, M. Onofrj, A. Thomas, M. Manfredi, C.
Di Bonaventura, P. Sala, C. Cattaneo
Newron Pharmaceuticals SPA, University of Pavia, Istituto Neurologico C.
Besta, University of Chieti, University La Sapienza (Bresso, Pavia, Milan,
Chieti, Rome, I)

Safinamide is an alpha-aminoamide endowed with sodium channel block-
ing activity and MAO B inhibitory activity, currently being developed for
the treatment of epilepsy and Parkinson’s disease. The purpose of this pi-
lot study was to evaluate its tolerability and interaction potential when
given as adjunctive therapy in 43 adults with epilepsy experiencing at least
2 seizures/mo (mostly partial-onset seizures) despite treatment with up to
3 antiepileptic drugs (AEDs).

After a prospective 2-week baseline, safinamide was added at a dose of
50 mg and increased every two weeks to 100, 200 and 300 mg, given orally
once daily. Total duration of safinamide treatment was 12 weeks. The pro-
tocol allowed dose reductions if tolerability problems occurred. Serum

concentrations of safinamide and associated AEDs were determined at
regular intervals during the study.

No serious adverse events (AEs) were observed. Five patients withdrew
due to non-serious AEs or withdrawal of consent, while 38 completed the
study and 37 reached the 300 mg dose. Eighteen patients reported one or
more AEs, the most frequent being dizziness, headache, vertigo and visual
disturbances.

Addition of safinamide did not significantly change the serum concen-
tration of concurrently administered carbamazepine, phenobarbital and
valproic acid. Serum safinamide concentrations were linearly related to
dose and tended to be lower in patients comedicated with enzyme induc-
ing AEDs compared with patients not receiving enzyme inducers. At study
end, 16 of 39 evaluable patients (41 %) had a > 50 % reduction in seizure
frequency compared to the 2-week prospective baseline.

The study indicates that safinamide is well tolerated within the dose
range tested and does not affect the kinetics of some commonly co-ad-
ministered AEDs. Further studies are required to evaluate its potential ef-
ficacy in patients with refractory epilepsy.

P359
Supratentorial cavernous hemangiomas and epilepsy: surgical outcome
in a 5-year retrospective study
N. Agarwal, G. L. Gigli, I. Borghesi, M. Skrap
Azienda Ospedaliera Santa Maria della Misericordia (Udine, I)

Objective: Epilepsy represents the most frequent symptom of cavernous
hemangiomas. Characterization of the epileptic seizures in relation to the
site of the lesion before surgery, the use of antiepileptic drugs (AEDs) and
the surgical outcome in these patients are reported.

Materials and Methods: We present here our case series who underwent
surgical removal of cavernomas from 1998 till 2003. 29 patients with supra-
tentorial cavernomas were operated of which 27 could be included in this
report.

Results: Cavernomas were more frequent in frontal and temporal lobes
and rare in occipital lobes. At least one epileptic seizure was the present-
ing symptom in 11 patients and 3 presented with seizures after other
symptoms at onset. The average time elapsed between the first symptoms
and surgery was 22.9 months (1–192 months). Seizures before surgery,
originated more often in frontal (70 %) and parietal (57 %) than in tempo-
ral (25 %) lobe.After surgery, 12 of the 14 patients (85.7 %) became seizure-
free. The rest improved markedly.

The two patients who continued to present seizures after surgery re-
ferred a dramatic decrease in frequency of seizures. Only one patient had
neurologic sequelae post-operatively (worsening of pre-existing motor
deficit).

All patients who presented seizures and most others were started on
AEDs before surgery. The majority of patients were put on AEDs after
surgery. At three months, in those patients with no recurrence of seizures
after surgery, AEDs were discontinued in 54.5 % of patients who were al-
ready seizure-free before surgery and in 42.8 % of those who had seizures
before surgery.

Discussion: Our series confirm that epileptic seizures are a frequent
symptom of supratentorial cavernomas (specially frontal lobe caver-
nomas)and are the presenting symptom in about 50 %. The majority of the
patients became seizure-free after surgery, with acceptable risks of neuro-
logic sequelae (< 4 %), considering the cumulative risk of hemorrhage in
untreated patients.

Conclusions: No conclusion on the usefulness of pre operative AED
prophylaxis or treatment, at least in patients undergoing surgery after a
short interval from seizure onset. However, it is not possible to rule out a
learning phenomenon in patients who continue to experience seizures
during a long time interval before surgical removal of cavernoma. The ra-
tionale for AED use both pre and post operatively requires further ran-
domized prospective trials.

P360
Risk factors of epilepsy first developed in adults in Tatarstan
T. Danilova, M. Ismagilov, D. Khasanova, V. Danilov
Kazan Medical State University (Kazan, RUS)

The aim of the investigation is to establish the risk factors of epilepsy first
developed in adults.

203 patients with different types of epileptic seizures have been inte-
gratedly investigated (96 male, 107 female). Simple partial seizures have
been diagnosed in 36 patients, complex partial seizures – in 22 patients, 69
patients suffering from primary generalized seizures, 38 – from partial
secondary-generalized seizures and 38 patients have polymorphic ones.
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The patients’ age varied from 18 to 81 years old. The examination has been
carried out in Interregional Clinical-Diagnostic Center in Kazan. The di-
agnostic complex comprised clinical analysis and instrumental diagnos-
tics methods: magnetic resonance imaging (MRI), electroencephalogra-
phy (EEG), auditory brainstem evoked potentials (ABEPs) and
transcranial Doppler sonography (TCD).

In 89.2 % of patients the focal neurological syndrome has been re-
vealed. However, it is impossible to judge confidently the epilepsy form and
its risk factors only taking into account clinical aspect.

EEG has revealed epileptiform discharges in 36.9 % of patients (focal –
in 31.5 %, generalized – in 5.4 %), focal slow-wave discharges – in 17.2 %
and in 96 % of patients the diffuse disturbances the brain bioelectrical ac-
tivity have been registered.

MRI has revealed brain structural lesions in 79.3 % of patients. MRI or-
ganic lesions have been found in 76.7 % of negative EEGs patients and in
79.1 % of patients – with positive epileptiform discharges. Foci of epilepti-
form and pathological slow-wave activity coincided with the morphologi-
cal substrate localization in 32.3 % of patients.

As the result of complex examination various the risk factors of
epilepsy have been established: 12.3 % of patients suffered from chronic
brain ischaemia, 13.8 % of patients – from tumours, 4.4 % of patients are in
the state “after tumour removal”, 7.4 % of patients are in the state “after the
stroke”, the arterial aneurysms have been revealed in 1 % of patients, arte-
riovenous malformations – in 2.5 %, cerebral cavernous angiomas – in
3.9 %, nonspecific vascularitis – in 1 %, traumatic disease of brain – in
6.4 %, the aftereffects of neuroinfections – in 1 %, encephalopathy of com-
plex genesis – in 7.9 % of patients, residual encephalopathy – in 11.8 % of
patients. We have failed to reveal actual cerebral pathology in 32 % of pa-
tients.

Thus, it is possible to determine wide spectrum of factors of risk of de-
velopment of epilepsy only by means of complex diagnostics.

P361
Serum hormone concentrations before and after first electroconvulsive
therapy in men

E. Motta, Z. Ostrowska, Z. Kazibutowska, M. Paluch, J. Plonka, A. Golba,
Silesian Medical Academy, Department of Psychiatry (Katowice, Lubliniec,
PL)

Introduction: Electroconvulsive therapy (ECT) is an effective treat-
ment of severe depression but its mechanism of action is still unknown.

Purpose: The aim of the study was to investigate the effect of first ECT
on serum hormone concentrations in patients with severe depression.

Material and method: Serum concentrations of prolactin (PRL),
adrenocorticotropin (ACTH), thyrotrophin (TSH), luteinizing hormone
(LH), follicle stimulating hormone (FSH), cortisol (F), triiodothyronine
(T3), thyroxine (T4), estradiol (E2), progesterone (P) and testosterone (T)
were estimated by RIA or IRMA in 5 men (mean age 34.20 ± 8.70 years)
with severe depression. Before ECT all men were receiving psychotropic
medication. None of the patients had clinical symptoms of endocrine dis-
orders. Blood samples for hormonal investigations were taken before and
15 min., 2 hours, 6 h, 12 h, 24 h after first electroconvulsive shock.

The men without endocrine dysfunction in the same range of age who
underwent identical intravenous anaesthesia for minor maxillofacial
surgery were studied as controls.

Results: Before and after first ECT mean serum LH, T and T3 concen-
trations were significantly decreased and PRL, F and E mean levels were
significantly elevated in men with depression as compared with control
group. No significant changes in mean serum hormones concentrations af-
ter ECT as compared to levels before ECT was observed.

Conclusion: Complicated hormonal changes find before electrocon-
vulsive therapy in patients with severe depression suggest the influence of
psychotropic treatment as well as the illness on endocrine system.

P362
Role of basal ganglia in temporal lobe epilepsy
E. Doury, D. Taussig, S. Wiertlewski, A. Biraben
CHU Nantes, CHU Pontchaillou, CHU Rennes (Nantes, Rennes, F)

Ictal symptoms occurring during partial seizure are supposely secondary
to cortical dysfunction. However, it has been suggested that basal ganglia
might be involved in partial seizures with specific symptoms such as ictal
dystonia or rotary seizures. The aim of this study was to determine
whether cerebellum and basal ganglia play a role in ictal dysfunction by us-
ing . . .

Methods: Twenty patients with temporal epilepsy underwent success-
ful surgery (Engel class 1a: seizure free for at least 2 years). Pre-surgical
data were analysed. Ictal-interictal SPECT difference imaging coregistered

with high resolution MRI scans were used to localize cerebral blood flow
changes in the cerebellum, the caudate and lenticular nuclei and the thal-
amus. Ictal symptoms during the same seizure were retrospectively
analysed from the video recordings. They were divided in 3 categories
(motor, awareness, tonus) with 4 stages(0 = no symptom; 4 = strong symp-
toms). Differences of blood flow in regions of interest were correlated with
the clinical stages.

Results: Data were available from 17 patients. Five had tonus abnor-
mality (hypertonia 2, dystonia 3) but no significant change between ictal
and interictal SPECT was found.

Most of ours patients had a simple motor activity (n = 13), their blood
flow changes reached > 8 % in the lenticular nucleus and > 5.5 % in the
thalamus. In one patient who had clonies, blood flow changes was almost
23 % in the caudate nucleus and 14 % in the lenticular nucleus. No signifi-
cant modification was found in the cerebellum area.

Five patients have normal awareness, low impairment of consciousness
was found in 5 patients, mild in 5 patients, and deeper in one. Patients with
low consciousness seemed to have significant blood flow increase
(+ 12.8 % in the lenticular nucleus and + 7.6 % in the thalamus).

Discussion/Conclusion: Consciousness impairment and simple motor
automatism during temporal lobe seizures are linked to hyperactivity in
the basal ganglia and the thalamus. These results can help to understand
the complex role of subcortical structures in epilepsy. A better knowledge
of their function can be useful for development of new treatment, and par-
ticularly be helpful to find the optimal target for therapeutic deep brain
stimulation. However, further study is necessary to confirm and clarify the
role of this structures in epilepsy.

P363
Topiramate add-on therapy in patients with intractable epilepsy
E. Kkolou, R. Koukkoullis, A. Dietis, A. Flourentzou, G. Stylianidou, S. Pa-
pacostas
(Nicosia, Limassol, Larnaca, CY)

We investigated the efficacy and tolerability of Topiramate as add-on ther-
apy to Cypriot patients with intractable, treatment- resistant partial-onset
and generalized seizures.

Forty-four intractable patients, ages 9–65,were studied retrospectively
for a 12 month period. Patients received TPM as add-on therapy to 1–5
(mean 2.4) anticonvulsants. We compared mean seizure frequency for a 3-
month period prior to and 12 months after introduction of TPM. Maxi-
mum doses ranged from 100 to 900 mg daily. All subjects had physical and
neurological examinations, routine baseline hematological, biochemical,
and urinary investigations at entry.

4 patients (9.1 %) became seizure free. 7 patients (15.9 %) had seizure
reduction of ≥ 75 %. 8 patients (18.2 %) had seizure reduction of ≥ 50 %. 1
patient (2.3 %) had seizure reduction of ≥ 25 %. 12 patients (27.3 %) had no
significant change from baseline and 4 patients (9.1 %) worsened. Topira-
mate was discontinued in 7 patients representing a withdrawal range of
15.9 %.

Reasons for discontinuation of TPM were either lack of efficacy (2 pa-
tients, 4.5 %), adverse events (1 patient, 2.3 %) or both (3 patients, 6.8 %). 1
patient (2.3 %) was lost to follow up and another patient (2.3 %) underwent
epilepsy surgery 6 months after initiation of treatment with TPM.

Behavioral/psychiatric side effects (20.5 %), weight loss (18.2 %), dizzi-
ness and/or nausea (13.6 %), drowsiness (13.6 %) and somatic pain
(13.6 %) were the most frequently reported side effects. TPM worsened 4
out of 8 patients with pre-existing psychiatric illness.

A reduction of 20.4 % on the number of concomitant antiepileptics was
achieved. 3 patients (7 %) were on TPM monotherapy at the end of the
study period; 2 patients achieved seizure freedom whereas the third had a
seizure reduction of more than 75 %.

Our results show that TPM is an effective drug with a substantial rate
of seizure-free patients even in this population of highly pharmacoresis-
tant cases.

41% of our patients with refractory epilepsy experienced a reduction
of 50 % or more on their seizure frequency with the addition of TPM in
their antiepileptic drug regimen during the twelve months of their evalu-
ation.

However, the adverse drug reaction profile of the drug indicates that a
risk-benefit assessment should be carried out before TPM is prescribed to
patients with psychiatric illness. Weight loss seems to be a frequent prob-
lem as well as CNS related adverse events and somatic pain.
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P364
Orgasm-induced epilepsy
A. Yilmaz, O. Akalin, S. U. Benli
Baskent University Hospital (Antalya, Ankara, TR)

Neurologic conditions such as transient global amnesia, monocular blind-
ness, syncope, subarachnoid hemorhage, intracranial hematoma, embolic
strokes, and severe headaches precipitated by sexual activity (orgasm, in-
tercourse, and masturbation).

We report a 30 year-old female patient who had generalize tonic clonic
seizures without incontinence and aura, three times after orgasm during
the last 2 months. She had postictal confusion for 15 minutes. Her first
seizure was 4 month ago which was not related to epilepsy after orgasm.
Her first seizure was spontaneous generalized tonic-clonic seizure in the
morning when she was in bed. She felt that her organs were bigger, and
than she had tonic-clonic seizure, lasted for about one minutes without in-
continence. She had a one year history of migraine without aura. She had
also experienced previous episodes of intercoital cephalgia. She was born
at term without any complication. There was no history of febrile seizure.
There was no seizure in the family history. Her psychomotor development
and general examination was unremarkable. Her cardiovascular and neu-
rologic examinations were normal. Laboratory findings revealed no ab-
normality. The interictal EEG showed discrete right centrotemporal region
epileptic focus. No abnormalities were found on cranial magnetic reso-
nance imaging. The attacks were completly controlled with carba-
mazepine.

The right hemisphere plays an important role in human sexual func-
tions. The production of hormones controlling sexual functions shows a
right-sided predominance. The recurrent epileptic attacs, together with
the EEG abnormalities, raises the possibility of an epileptic aetiology in the
temporal region. We suggested that this is only a particular form of tem-
poral lobe epilepsy.

P365
Chronic encephalitis and epilepsy in an adult patient: a variant of Ras-
mussen’s syndrome?
S. Fernández, L. Romero, S. Martínez-Yélamos, R. Reñé, I. Ferrer, F. Rubio
HU Bellvitge (L’Hospitalet de Llobregat, E)

Background and purpose: Rasmussen’s encephalitis is a chronic progres-
sive disease of unknown etiology consisting of focal seizures, hemiparesis
and intellectual deterioration. Usually it begins in the childhood but ex-
ceptionally it can occur in the adult age. We report an adult patient with
chronic asymmetrical encephalitis with histopathological confirmation
but with an unusual clinical course.

Methods: A 51-year-old woman was admitted due to an episode of what
was considered viral encephalitis. She recovered with no secuela. All
through the next 2 years she suffered from episodes of fever and en-
cephalopathy, sometimes accompanied by partial complex seizures that
improved partially with high-dose steroids. At the age of 54 she developed
a simple partial status accompanied with a mild right hemiparesis during
some days. One year later she had again partial complex seizures and a se-
vere right hemiparesis, right homonymous hemianopia and aphasia. She
did not improve neither with high-dose steroids nor with immunoglobu-
lins. The patient kept on worsening and she died at the age of 55 from as-
pirative bronchopneumonia.

Results: The magnetic resonance imaging showed no abnormalities all
through 3 years subsequent from the onset. After that it showed an in-
creased T2 and FLAIR signal in the left temporal-occipital areas. The cere-
bral SPECT at that moment indicated a hypoperfusion in the left parietal-
temporal region. The electroencephalograms revealed diffuse slow waves
and periodic lateralized epileptiform discharges in the left hemisphere.
The brain biopsy had the typical changes of chronic encephalitis.

Conclusion: In adult patients the Rasmussen’s syndrome can show clin-
ical differences from the disease in the childhood, so that should make us
wonder whether they are different entities or the same.

Dementia/Higher function disorders

P366
Gene-gene interaction between interleukin-1A and interleukin-8 in-
creases the risk of Alzheimer’s disease
J. Infante, O. Combarros, J. Berciano, J. Llorca
University Hospital Marques de Valdecilla, School of Medicine, University
of Cantabria (Santander, E)

Background: Microglial activation by beta-amyloid in Alzheimer’s disease
(AD) brain induces upregulation of proinflammatory cytokines, especially
interleukin (IL)-1A, as well as certain chemokines, namely IL-8. A poly-
morphism in the promoter region (–889) of the IL-1A has been shown to
confer increased risk for AD, but other studies failed to replicate such an
association, perhaps due to the interaction of genetic modifiers in indi-
vidual patients.

Objective: The postulated common pathway of IL-1A and IL-8 in the
cerebral inflammatory response, prompted to examine the combined con-
tribution of both IL-1A (–889) and IL-8 (–251) gene polymorphisms, to the
susceptibility for AD.

Methods: The study included 276 AD patients (69 % women; mean age
75.6 years; SD 8.9; range 50–98 years) who met NINCDS/ADRDA criteria
for probable AD. Control subjects were 237 unrelated individuals (71 %
women; mean age 79.9 years; SD 7.9; range 63–98 years) with Mini Mental
State Examination scores of 28 or more, which were verified by at least one
subsequent annual follow-up assessment.

Results: The presence of the IL-1A (–889) allele 2 conferred a margin-
ally significant increase in the risk for the disease (odds ratio 1.4, 95 % con-
fidence interval 1.0–2.0, p = 0.053), and the presence of the IL-8 T/T geno-
type was not associate with AD (OR 1.3, 95 % CI 0.9–1.9, p = 0.135).
However, the subjects carrying both polymorphisms had about two times
higher risk of developing AD than subjects without these risk genotypes
(OR 2.1, 95 % CI 1.2–3.7, p = 0.007).

Conclusions: Our findings indicate that the risk effect of the allele 2 of
the IL-1A (–889) gene is only apparent in the presence of the T/T genotype
of the IL-8 (–251) polymorphism, suggesting a synergistic effect of these
two loci on the risk of AD.

P367
Combined deviation in the two dimensions of the subjective vertical in
patients with spatial neglect
A. Saj, J. Honoré, M. Rousseaux
CHRU de Lille, Hopital Swynghedauw, Hopital Salengro (Lille, F)

Background: In the frontal plane, patients with right cerebral lesion usu-
ally present an anticlockwise deviation of the subjective visual vertical,
which is associated with a disorder of body posture. But the occurrence of
a similar disorder in the sagittal plane has never been assessed.

Objective: To investigate the accuracy of the SVV in the frontal and
sagittal planes in those patients.

Method: Eight patients presenting with a right hemispheric stroke were
evaluated. Four were regarded as neglect (N+) in the classical tests of line
bisection, scene drawing and bell cancellation. They were compared to four
non-neglect (N–) and four healthy subjects (C). They sat in the dark, fac-
ing a luminous bar adjustable in rotation, either in the frontal plane, or in
the sagittal plane, and had to place it verticaly. Statistics were performed
using repeated measures ANOVAs.

Results: In the frontal plane, N+ patients showed a significant anti-
clockwise deviation of the SVV (–8.8°), in comparison with the N– (–1.9°)
and C (0.4°) groups. In the sagittal plane, N+ patients showed a significant
posterior inclination (–4.5°), in comparison with the N– (0.04°) and C
(1.1°) groups. In addition the Spearman test showed a significant correla-
tion between both deviations in the patients population.

Discussion: This study, while confirming the anticlockwise deviation
already reported in the frontal plane, showed for the first time that this
phenomenon is associated with a posterior deviation of the SVV.

P368
New mutation in first Belgian cases of Nasu-Hakola disease
D. Hemelsoet, J. Paloneva, J. De Bleecker
Ghent University Hospital, National Public Health Institute (Ghent, B;
Helsinki, FIN)

Introduction: Polycystic lipomembranous osteodysplasia with sclerosing
leukoencephalopathy (PLOSL) or Nasu-Hakola disease is a recessively in-
herited disease with genetic heterogeneity presenting as a presenile de-
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mentia with frontal lobe syndrome, basal ganglia involvement and bone
cysts. The latent period extends to early adulthood. The first symptom is
skeletal pain followed by spontaneous bone fractures. The frontal lobe
syndrome and extrapyramidal symptoms develop around age 30, culmi-
nating in severe dementia and death in the 4th and 5th decade. DAP12 and
TREM2 are the two PLOSL genes. Approximately 25 % of PLOSL patients
have a mutation in TREM2 and 75 % in DAP12.

Patients: A 39-year-old male presented with complex partial seizures
and psychiatric disturbances. Past medical history revealed an accidental
elbow fracture 4 years before. Neurological examination revealed a frontal
lobe syndrome with loss of judgement and social inhibition, and impair-
ment of memory and attention. Frontal release signs, cogwheel rigidity and
upper motor neuron involvement with Babinski signs were present. One
year later the frontal lobe syndrome and dementia worsened, leading to
unemployment and growing inability to perform the activities of daily liv-
ing.

His 41-year-old sister started to complain of pain in the lower limbs at
age 29, followed by several pathological bone fractures. Neurological
symptoms emerged at age 39 with dementia and frontal lobe syndrome,
complex partial seizures and eventually a bedridden state with mutism
and severe deficit of higher cortical functions, pseudobulbar and frontal
release signs, cogwheel rigidity, pyramidal signs and severe dysphagia.

Neuroimaging in both patients showed symmetrical basal ganglia cal-
cifications with cortico-subcortical atrophy. Total body X-ray showed mul-
tiple cystic bone lesions, mainly in ankle and wrist joints.

Methods and results: Molecular genetic analysis in both patients re-
vealed a homozygous mutation in the TREM2 gene with a homozygous
conversion of nucleotide C to T at position 97, resulting in a premature
translation termination codon at position 33 in the amino acid chain
(Gln33Stp). This is a new mutation in the TREM2 gene.

Conclusion: Patients presenting with presenile dementia and frontal
lobe syndrome of unknown origin should be screened with X-ray to look
for asymptomatic bone cysts. Genetic testing of TREM2 and DAP12 genes
allows confirmation of the diagnosis of Nasu-Hakola disease.

P369
Implicit learning of a sequential motor task in patients with mild cogni-
tive impairment: preliminary results
A. Villar-Canovas, J. Molinuevo, J. Valls-Solé, D. Bartrés, C. Solé
Hospital Clinic, Universidad de Barcelona (Barcelona, E)

Background and Objectives: While motor task performance is usually im-
paired in Alzheimer’s disease, it has not been described in mild cognitive
impairment (MCI). Our hypothesis is that a subclinical dysfunction may
be evidenced in patients with MCI through a protocolized study of acqui-
sition of motor skills.

Methods: The study was performed in 6 patients with MCI and their 6
spouses who served as age-matched healthy volunteers. Subjects were fac-
ing a computer screen in which there was an aerial view of a schematic
football field, the goal-keeper in the centre of a 12 cm long goal-line, and
the figure of a ball (target) 15.5 cm from the center of the goal-line. Sub-
jects kept their right hand in contact with a linear potentiometer, which
moved the goal-keeper along the goal-line. A key stroke started the move-
ment of the figure of the ball in pre-determined directions. The only in-
struction given to the subjects was to try to intercept as many balls as pos-
sible. For each trial, we recorded reaction time in ms from onset of ball
displacement to the first movement of the potentiometer and noted
whether the direction of the movement was correct or incorrect, and
whether the subject stopped or failed to stop the ball.

Results: Reaction time was variable in all subjects since the first trial.
However, most control subjects had a significant reduction between the
11th and 12th trials, which was demonstrated in some by their movement
starting even before the ball began to move. Mean reaction time values in
the last half of the series of 20 trials (last 10 trials) showed a 22 % im-
provement respect the initial half of the series (first 10) in control subjects
(paired t-test; p < 0.001) while it did not improve in patients (12 %, non-
significant). The number of errors was significantly higher in patients than
in control subjects while the number of successful ball stops was signifi-
cantly higher in control subjects than in patients. Accurate description of
the sequence (explicit learning) was made by only subjects from the con-
trol group.

Conclusions: Our preliminary results suggest that implicit learning of
a motor task seems to be defective in patients with MCI. This may be due
to an attentional deficit or to a limited fixation of the motor task trace in
short term memory neuronal loops.

P370
Impaired hippocampal recruitment during an episodic memory task in
patients with myotonic dystrophy
D. M. Bittner, G. Groen, H. Lerche, M. W. Riepe
University of Ulm (Ulm, D)

Objective: To investigate if there is hippocampal damage in myotonic dys-
trophy type 1 and 2.

Background Impairment of cognitive function is frequent in patients
with myotonic dystrophy (DM1) and proximal myotonic myopathy (DM2).
It remained unresolved, however, whether memory impairment results
from subcortical or cortical malfunction.

Design/Methods: Extensive cognitive performance was investigated in
a group of patients (n = 9; age 16–60 y) with DM1 and DM2 and 8 age
matched controls (age 20–61 y). In addition, episodic memory was as-
sessed with 5 repetitive learning and recall trials of 10 abstract geometric
patterns during fMRI. Data were acquired with a 1.5 Tesla whole-body MRI
system. Statistical analysis was performed with SPM99.

Results: Behavioral data revealed differences between patients and
controls in attentional tasks (p < 0.04), executive functioning (p = 0.017),
general intelligence (p = 0.012) verbal (delayed recall: p < 0.000) and visual
episodic memory (initial: p = 0.011, delayed recall: p = 0.002). In the fMRI
task differences were only observed in trial 3–5 (controls: 4.4 ± 1.5,
6.3 ± 1.7, 7.2 ± 1.2, 8.2 ± 1.2, 8.9 ± 1.2 and DM: 5.0 ± 1.3 (n. s.), 5.2 ± 1.5
(n. s.), 5.6 ± 1.7 (p = 0.031), 6.7 ± 1.4 (p = 0.034), 6.8 ± 2.5 (p = 0.025)).

fMRI analysis revealed in single group analysis a failure of hippocam-
pal activation in DM1 and DM2 patients on high familiarity recall. Group
comparison between controls and patients revealed predominant bilateral
hippocampal activity in controls. In contrast, patients showed enhanced
activation in regions of supplemental motor areas and in the anterior cin-
gulate.

Conclusion: It could be demonstrated that in DM1 and DM2 compared
to controls there is an impairment of verbal and visual episodic memory
supported by an fMRI finding of a reduced hippocampal activity in the pa-
tients group. We therefor conclude that malfunction of hippocampal re-
cruitment underlies impairment of episodic memory in mildly affected
patients with DM1 and DM2.

P371
No evidence for association of the monocyte chemoattractant protein-1
(–2518) gene poymorphism and Alzheimer’s disease
O. Combarros, J. Infante, J. Berciano, J. Llorca
University Hospital Marques de Valdecilla, School of Medicine, University
of Cantabria (Santander, E)

Background: Activation of microglia is a central part of the chronic in-
flammatory process in Alzheimer’s disease (AD). The monocyte chemoat-
tractant protein-1 (MCP-1) is a chemokine that plays a role in microglia
migration and accumulation at sites of beta-amyloid deposition in the AD
brain.A polymorphism (A/G) in the regulatory region (–2518) of the MCP-
1 gene affects the level of MCP-1 expression, and individuals bearing the
MCP-1 G allele have a stronger inflammatory response with higher pe-
ripheral tissue damage.

Objective: We investigated whether the MCP-1 (–2518) G variant (AG
and GG genoypes) might be responsible for susceptibility to AD. Methods:
The study included 328 AD patients (69 % women; mean age 75.8 years; SD
9.9; range 50–98 years) who met NINCDS/ADRDA criteria for probable
AD. Control subjects were 315 unrelated individuals (71 % women; mean
age 80.5 years; SD 7.5; range 63–100 years) with Mini Mental State Exami-
nation scores of 28 or more, which were verified by at least one subsequent
annual follow-up assessment.

Results: There were no statistical differences in the distributions of
MCP-1 genotypes in the AD group when compared to controls: when com-
pared to AA genotype, the odds ratio for the AG genotype was 0.98 (95 %
confidence interval 0.70–1.36), and 0.84 (95 % confidence interval
0.43–1.68) for the GG genotype.

Conclusions: Although supporting evidence for the biological role of
MCP-1 in AD exists, the MCP-1 (–2518) polymorphism distribution does
not differ between patients and controls, and therefore, this polymorphism
is unlikely to confer genetic susceptibility to AD.
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P372
Profile of declarative memory in ageing and mild cognitive impairment
C. Garcia-Sanchez, A. Estevez-Gonzalez, A. Boltes, B. Pascual-Sedano, M.
Lopez-Gongora, J. Kulisevsky
Hospital St.Pau, University Barcelona (Barcelona, E)

Background: Mild cognitive impairment (MCI) is recognized as a transi-
tional state between the normal aging and Alzheimer’s disease. Differen-
tial diagnosis between Mild Cognitive Impairment (MCI) and normal ag-
ing is not well established, but it is known that patients with Alzheimer’s
disease show a progressive declarative memory impairment.

Objective: To evaluate whether performance on declarative memory
tasks can help to differentiate normal aging and patients with MCI.

Method: We compared performance on declarative memory tasks be-
tween thirty control subjects and fifty-three unselected patients diagnosed
with MCI according to criteria by Petersen et al. (1999, 2001)(aged: > 50 to
80 years)(23M/30F), from a wider cohort of patients with subjective mem-
ory complaints referred to our Neurological Service. Declarative memory
tasks included paradigms of picture recognition and prospective memory,
semantic memory tasks (subtest Information-WAIS and Recognition of
Famous people) and an autobiographical questionnaire.

Results: ANCOVA, using age and sex as covariates, showed that the MCI
group performed significantly more poorly than the control group on Pic-
ture Recognition (p < 0.028) and Famous Face identification (p < 0.01).
Both tasks showed the highest ability to differentiate between controls and
MCI subjects: approximately 70 % were correctly classified.

Conclusions: A declarative memory profile can help to differentiate pa-
tients with MCI and normal aging. Specific tasks of picture recognition
and of famous face identification could help to improve the differential di-
agnosis of MCI.

P373
A survey of voter participation by cognitively impaired elder persons in
Belgium
H. De Cauwer
KLINA Regional Hospital (Brasschaat, B)

Introduction: This study had two goals: 1. to investigate which factors in-
fluence the voter participation of demented outpatients. 2. to investigate
the knowledge on politics in demented outpatients.

Only two recent studies deal with this topic, both conducted after the
presidential elections in the USA. Elections in Belgium are considerably
more complicated as multiple political parties run for the elections and
every party proposes several candidates. Furthermore, the elections were
conducted using a computerized system (using a touch screen/electronic
pen).

Because in Belgium in recent years many political parties changed
name and many politicians finished their career, we studied if cognitively
impaired persons were familiar with both old and new names of the polit-
ical parties and if they recognized both ‘ancient’ and ‘new’ politicians.

Methods: 1) During the three months following the federal elections on
may 18th 2003, n = 41 demented outpatients/care-givers were asked about
voter participation.

The care-givers were asked if they considered the patient was able to
vote. The data were compared to the Mini mental state examination
(MMSE), Global deterioration Scale (GDS), Basic-ADL and Instrumental-
ADL results.

2) N = 26 demented patients were tested using a powerpoint-presenta-
tion consisting of 24 slides. Three subsets of questions were asked: a. give
or recognize the name of a political party; b. recognize photographs of
politicians; c. recognize the names of politicians. N = 24 control subjects
aged > 65 y underwent also the 24 slide test.

Results: 1) 28/41 patients partipated to the elections. Patients living at
home with their spouse particpated more to the elections. Their was a
highly significant correlation between partipation and GDS, Instrumental-
ADL, care-giver evaluation. 2) Patients scored significantly worse than
control persons (p < 0.0001) for all three subsets. There was a significant
correlation between global testscore and Instrumental-ADL and GDS. De-
mented patients recognized ‘ancient’ politicians better than contemporary
ones.

Discussion: 1) There is a correlation between voter particpation and
the severity of dementia and decline of praxis, but not of pure cognitive de-
cline (MMSE). Only one care-giver considered the computerized system to
negatively influence participation. 2) Political knowledge is merely an
ADL-function and declines as the dementia progresses. Demented patients
recognize older politicians better than contemporary ones.

P374
Impaired recognition of face and Chinese character without object ag-
nosia
J. Sung, K. Lee, H. Nam, Y. Lee
Seoul Municipal Boramae Hospital, Seoul National University Hospital
(Seoul, KOR)

A leading account of high-level visual recognition proposes that the recog-
nition of faces, objects, and words is mediated by two processing capaci-
ties (Farah MJ, Cognitive Neuropsychology, 1991). Faces are processed as
non-decomposed perceptual wholes, whereas words require decomposing
process to need the capacity to represent numerous parts. Object recogni-
tion appears to require both of these capacities. Thus, patients with alexia
and prosopagnosia should be impaired in object recognition. We report a
case of a 70 year-old right-handed man who suddenly developed left hemi-
anopia with prosopagnosia. A marked impairment in the ability to recog-
nize familiar faces and learn new face-name associations was evident. In
contrast, identification of characteristics of faces (gender, age) and distin-
guishing different faces were relatively preserved. As an accurate error
analysis, we adopted Korean Boston naming test (KBNT) as test for object
recognition, and Korean word list and Chinese word list specially designed
as that for word recognition. He showed no deficit in object recognition
(6 % errors). The patient could not recognize some Chinese words appar-
ently (48 % errors). However he could read Korean words relatively well
(0 % in real words and 14 % in pseudowords errors). Brain magnetic reso-
nance (MR) imaging revealed right posterior cerebral artery infarction.
This pattern of performance coincides with the expectation of the two-ca-
pacity theory, in the point that he showed no deficit in the recognition of
Korean word. The selective alexia to Chinese words suggests that recogni-
tion of Chinese words may be processed through the face recognition
route. This explanation agrees with that of the selective alexia to one type
of Japanese characters (Kanji).

P375
Glu298Asp polymorphism of the e-NOS and homocysteine levels in pa-
tients with Alzheimer’s disease and vascular dementia
D. Galimberti, I. Guidi, E. Venturelli, A. Gatti, C. Fenoglio, R. Del Bo, C. Lo-
vati, S. Galbiati, P. Comi, C. Mariani, G. Forloni, P. Baron, G. Conti, N.
Bresolin, E. Scarpini
Ospedale Maggiore, University of Milan, Ospedale L. Sacco, Istituto M. Ne-
gri (Milan, I)

Background: Elevated total plasma homocysteine (tHcy) levels have been
demonstrated to be a risk factor for vascular dementia (VaD) and
Alzheimer’s disease (AD). Besides, several genetic polymorphisms have
been proposed as susceptibility factors, including the genotype Glu/Glu of
the polymorphism Glu298Asp in eNOS gene. Moreover, further studies
suggest that this polymorphism seems to have no effect on plasma levels
of homocysteine, folate and lipids, and on vascular endothelial function in
healthy subjects.

Objective: 1) To determine the distribution of the Glu298Asp polymor-
phism and of the ApoE genotype in a population of Italian patients with
AD compared with age-matched controls.

2) To detemine tHcy levels in AD and VaD patients and correlate them
with e-NOS and ApoE genotype.

Methods: The distribution of the Glu298Asp polymorphism as well as
ApoE genotype was determined in a population of 384 Italian patients with
AD as well as in 244 age-matched controls. Genomic DNA was isolated
from blood and polymorphisms were determined by PCR-RFLP assay.
tHcy levels were evaluated in 84 out of 362 AD patients as well as in 24 VaD
patients.

Results: The frequency of the Glu298Asp in both our AD and control
populations was similar to the one reported for Caucasians. No differences
in the distribution of the polymorphism between AD and controls were
shown, even stratifying for the presence of e4 allele. tHcy levels in AD pa-
tients homozygous for the mutation were lower compared with wild type
or heterozygous. The same trend was observed in VaD patients.

Conclusions: The Glu298Asp polymorphism seems not to be associated
with AD, both by itself or in combination with the e4 allele. However, the
presence of two mutated alleles may contribute to lower the levels of tHcy,
thus decreasing the negative effects due to hyperhomocysteinaemia.
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P376
n-NOS C276T polymorphism in patients with Alzheimer’s disease
A. Gatti, D. Galimberti, E. Venturelli, I. Guidi, C. Fenoglio, C. Lovati, E. Mail-
land, G. Alberti, C. Mariani, G. Forloni, P. Baron, G. Conti, N. Bresolin, E.
Scarpini
Ospedale Maggiore – University of Milan, Ospedale L. Sacco – University
of Milan, Instituto M. Negri (Milan, I)

Background: Different isoforms of nitric oxide synthases (NOS), including
neuronal (n-NOS) are overexpressed in Alzheimer’s disease (AD) brains,
suggesting a critical role for nitric oxide (NO) during the pathogenesis of
the disease. A novel polymorphism in human n-NOS gene was identified,
consisting in a C/T transition located 276 base pairs downstream from the
translation termination site (C276T).

Aim: To determine the distribution of C276T polymorphism in n-NOS
gene and ApoE genotype in a population of Italian patients with AD com-
pared with age-matched healthy subjects.

Methods: The distribution of C276T and ApoE were determined in a
population of 384 patients with AD, diagnosed according to NINCDS-
ADRDA criteria, and in 244 controls. Genomic DNA was isolated from
blood and polymorphisms were determined by PCR-RFLP assay.

Results: The frequency of the C276T mutation in Italian control popu-
lation was similar the one previously determined in Caucasians. No diffe-
rences in the distribution of C276T between patients and controls were
shown. Stratifying by gender or ApoE status, no differences in allele fre-
quency were observed. On the contrary, the frequency of C276T poly-
morhism was significantly increased in patients with an early onset
(EOAD; age at onset < 65 years) compared with late onset (LOAD; > 65
years).

Conclusions: The presence of the C276T polymorphism seems to be a
risk factor for EOAD, and exerts its effect without any interaction with the
ApoE e4 allele.

P377
Acetylcholinesterase inhibitor-treatment modulates CCR5 and RANTES
expression in PBMCs: implication for the pathogenesis of Alzheimer’s dis-
ease
M. Reale, C. Iarlori, C. Feliciani, G. De Luca, D. Gambi
University of Chieti, University of Rome (Chieti, Rome, I)

Background: Alzheimer’s disease (AD) is characterized by loss of memory,
associated functional decline and behavioural disturbances. The symp-
toms of AD have been shown to be associated with abnormalities in many
neurotransmitter systems, the most common of which is a deficiency in
cholinergic system within the central nervous system. In the pathogenesis
of AD, immune and inflammatory-related proteins have been implicated as
mediators in response to brain injury. Interaction between cytokines and
chemokines may modify the “cytokine cycle” which is a proposed patho-
genic mechanism for neuro-degeneration in AD. Therapeutic approaches
have involved cholinesterase inhibitors (ChEI) that increase the concen-
tration of acetylcholine.

Objective: To study the effect of treatment with ChEI on immune sys-
tem function in AD patients and to analyze the expression of CCR5 and
RANTES in PBMC of AD patients, before and during AchEI-treatment,
compared with healthy controls. Material and Methods: 21 patients with
clinical diagnosis of AD according to DMS IV-R and NINCDS-ADRDA
were studied. All patients underwent blood withdrawal before and after 1
month of AchEI treatment (Donepezil, 10 mg/die). Reverse-Transcriptase-
Polymerase Chain Reaction was used to determine mRNA of CCR5 and
RANTES, released levels of RANTES were determined by ELISA assay.

Results: Both CCR5 and RANTES mRNA expression were analyzed, and
bands from electrophoresis gel were quantitated with computational scan-
ning software and relative expression ratios of CCR5/G3PDH and
RANTES/G3PDH were calculated. A significant difference was found be-
tween AD patients and healthy controls (p = 0.023 and p = 0.013 respec-
tively). Expression of CCR5 and RANTES were reduced in PBMC from
treated AD patients when compared with PBMC from untreated AD pa-
tients (p < 0.05). Levels of RANTES were enhanced in AD patients com-
pared to healthy controls, and were statistically reduced by treatment with
AchEI (p < 0.05).

Conclusion: Our previous results suggest that PBMC may be an impor-
tant source of inflammatory cytokines and chemokines involved in AD.
This study suggest that CCR5 and its ligand, may both contribute to the
pathogenesis of Alzheimer’s disease. The correlation between CCR5 and
RANTES suggests that their interaction play a role in the progression of the
disease. The stabilizing effect of AchEI-treatment may be related to a re-
duction of CCR5 and RANTES expression and production.

P378
Measuring the attitude to know and the will to decide in cognitive im-
pairment
J. Molinuevo, J. Peri, S. Antón-Aguirre, L. Pintor
Hospital Clinic (Barcelona, E)

Introduction: autonomy is the ethical principle related with personal deci-
sion making and self determination. People with dementia can not ac-
complished their autonomy and will, because they loose competence.

Objective: the objective of this presentation is to introduce a new test,
developed to measure the attitude, will to know and decision making, of
competent individuals, in questions related with cognitive impairment and
dementia; and the preliminary results of its validation.

Methods: a self-administrable 11 item questionnaire was created fol-
lowing standardized guidelines (peer-reviewed designed, weighted an-
swers, revised by field-expert).The 11 questions measured the information
which a person would like to receive in the potential situation of cognitive
impairment and what decisions to make. Each question has three possible
“weighted” answers. 107 healthy people (mean age 44.3, 20–80 years) with-
out history of neurological disorder nor major psychiatric alterations were
tested and retested after one week. Data was analysed using SPSS for Win-
dows version 9.0. Factor analysis was executed by an exploratory principal
– components analysis on the correlation matrix of the 11 items with or-
thogonal rotation using the Varimax procedure and Kaiser method. The in-
ternal consistency was assessed by the Cronbach’s alpha and the external
validity with Pearson’s correlation coefficient.

Results: internal consistency as assessed by the Cronbach’s alpha was
0.74; p < 0.01. The test-re-test analysis for the whole test showed a correla-
tion of 0.82; p < 0.01 and all single items also had a significant positive cor-
relation. The factorial analysis disclosed the presence of two factors, one
was related with getting information and the other with decision making.

Conclusion: we have developed a test which measures the will to receive
information and to participate in future decisions related with dementia.
The preliminary results show that the test has good internal consistency
and correlation through time. This test will allow to fulfil the principle of
autonomy, since it will allow healthy individuals to make their own deci-
sions on dementia related issues while still competent.

P379
Two-year follow-up of the effect of treatment with cholinesterase in-
hibitor on cognitive functions and cerebral blood flow in Alzheimer’s dis-
ease and vascular dementia
W. Lojkowska, D. Ryglewicz, T. Jedrzejczak, H. Jarosz, A. Bochynska, S. Minc,
T. Jakubowska
Institute of Psychiatry and Neurology, Institute of Oncology (Warsaw, PL)

Background: Cholinesterase inhibitors (ChE-I) are widely approved for the
treatment of patients with Alzheimer’s disease (AD). The cholinergic hy-
pothesis of AD, as well as the therapeutic action of ChE-I in the disease,
were confirmed in many studies. There is increasing evidence that patients
with vascular dementia (VaD) also exhibit cholinergic deficit and could
benefit from ChE-I. Cholinesterase inhibition leads to an increase of re-
gional cerebral blood flow (rCBF) and prevents deterioration of the cogni-
tive functions in these illnesses. However, less is known about the long-
term efficacy of the ChE-I.

The aim of the present study was to investigate the effects of treatment
with rivastigmine, one of the inhibitors of acetylocholinesterase (AChE-I),
on the rCBF and the cognitive functions in patients with AD and VaD, dur-
ing a period of 24 months.

Material and method: The clinical assessment, neuropsychological ex-
amination, CT (or MRI) and SPECT with 550 MBq of Tc-99m HMPAO, were
conducted at the onset of the study, after 12 months and after 24 months.
In SPECT, semiquantitative analysis was performed over the cerebrum and
the cerebellum, using circuit regions of interests (ROIs).

At the first examination AD was diagnosed in 25 patients and VaD in 8
patients.All patients were treated with rivastigmine during the time of ob-
servation. After 24-months the number of patients decreased, from diffe-
rent reasons, to 17 with AD and 4 with VaD.

Results: In patients with AD treated with rivastigmine during the first
12 months, the rCBF increased by 5–7 % in the temporal areas and 3–5 %
in the frontal areas. After the next 12 months rCBF returned to the initial
level, with the exception of the motor cortex, where it remained increased
by 5–6 %. However, the cognitive functions were constant only during the
first 12 months of treatment and decreased significantly during the next 12
months.

In patients with VaD the rCBF increased in all the regions of the brain,
except for the temporal anterior regions, and remained at an elevated level
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for the next 12 months. The cognitive functions deteriorated slowly, but not
as fast as in the case of AD.

Conclusions:
(i)Treatment with cholinesterase inhibitor during the 24 months pre-

vents a decrease of rCBF in patients with AD,
(ii)The cognitive functions after 24 months undergo deterioration.
(iii)The effect of ChE-I treatment on patients with VaD is similar to that

in patients with AD.

P380
Presentation and management of memory complaints in 726 general
physicians: results of a questionnaire
B. Croisile, J.-M. Rothoft
Hôpital Neurologique Lyon, UCB Pharma (Lyon, Nanterre, F)

Objective: To examine the perception and the practices of general physi-
cians (GP) with regard to memory complaint (MC).

Background: MC is a frequently reported symptom in general medical
practice. It requires a rigorous diagnostic approach based on interrogation
and clinical examination. Faced to the increase of MC, what are now the at-
titudes of GP?

Methods: Data from 726 French GP were obtained from a 13-item ques-
tionnaire evaluating epidemiological aspects and practical details of MC
management.

Results: The mean age of the GP was 47.6 ± 7.6 years, 84 % were men,
59 % worked in rural areas. The average number of consultations for MC
per week was 12.1 ± 12.8. For 80 % of the GP, a MC significantly increases
their consultation time. GP estimated that 55 % of their patients with a MC
had between 60 and 80 years. Over 61 % of the GP evaluated Instrumental
Activities of Daily Living, 46 % used the MMSE, 43 % the 5-word memory
test, 24 % the clock drawing task, and 6 % used other tests whereas 12 %
performed no cognitive test. GP prescribed haematological tests (59 %), CT
scanning (22 %), EEG (4 %), MRI scanning (3 %). A normal CT scanning
excluded a memory consultation for 32 % of the GP. GP referred to mem-
ory specialists between 39 % (60–70 year-old) to 16 % (> 90 year-old) of
their patients. A young patient (82 %) with a recent (64 %) and severe
(95 %) MC was the best profile to be sent to a memory specialist whereas
an older patient (76 %) with an ancient (73 %) and mild (93 %) MC was the
best profile to not be sent to a memory specialist. Patients were preferen-
tially sent to neurologists (85 %), then memory clinics (32 %), geriatrists
(22 %), psychiatrists (9 %). The mean delay for a memory consultation was
5 weeks and 63 % of the patients were referred in the first month. The pro-
posed therapies were medications (91 %), books or CD-ROMs (27 %), cog-
nitive stimulation (22 %), memory rehabilitation (15 %). Before 60 years,
MC were estimated to be due to anxiety, depression or psychiatric treat-
ment. From 60 to 70 years, estimations were: anxiety or depression (35 %),
psychiatric treatment (28 %), stroke (30 %), normal aging (43 %) and
Alzheimer’s disease (AD) (49 %).After 70 years, normal aging and AD were
the predominant explanations. Postgraduate teaching has a significant im-
pact upon management of MC.

Conclusions: This questionnaire confirmed the frequency of MP in
general medical practice and showed that the GP successfully adapted
their attitudes to the emergence of MP.

P381
A randomised, open study of the use of rivastigmine as an adjunct ther-
apy to piracetam in the treatment of aphasia – a preliminary report
J. Staszewski, A. Piusinska-Macoch, J. Kotowicz
Military Medical Institute (Warsaw, PL)

Background and purpose: Aphasia is common after left middle central
artery territory strokes and is perceived as a major disability by the pa-
tients and their relatives. Although the spontaneous recovery within first
weeks after stroke is usual, the degree is very variable.Actually there is only
a weak evidence suggesting GABA-ergic drug piracetam may be effective
in the treatment of aphasia after stroke in humans. However, animal stud-
ies have demonstrated decreased levels of brain neurotransmitters includ-
ing acetylocholine(ACh) after cortical stroke and more rapid recovery
with therapy aimed at increasing Ach. The aim of present study was to de-
termine the effect of acetylcholinesterase and butyrylocholinesterase in-
hibitor rivastigmine as an adjunct therapy to piracetam in the treatment of
aphasia.

Methods: In a prospective, open study, 30 aphasic patients with an
acute nonhemorrhagic infarction are randomly assigned to receive either
3 mg rivastigmine and 4.8 g piracetam or piracetam only. All patients un-
dergone the same scheme of 1-hour session of speech/language therapy.
The neuropsychological evaluation is performed at baseline, at day 14th

and at 3 month. The test battery includes the following tests: the Boston
Aphatic Test, Lodzki Clinical Tests of Aphasia.

Results: 11 patients have been enrolled so far, and it’s expected to fin-
ish the study before April 2004. Although there were no differences be-
tween the two groups before study entry, by 2 weeks of treatment we no-
ticed a slight difference in gain scores between the groups, with the greater
gain in the rivastigmine group (P < 0.05).

Conclusion: Administration of rivastigmine as an adjunct therapy may
enhance the level of improvement from aphasia comparing with only
piracetam and speech therapy. However this effect must be confirmed bas-
ing on larger group of patients. The analysis of 30 patients consisitng of
neuropsychological evaluation at 2 weeks and 3 month visits will be pre-
sented during the ENS Meeting in Barcelona.

P382
No association of cystatin c polymorphism in Italian subjects with
Alzheimer’s disease
C. Camarda, R. Monastero, A. Cefalù, C. Pipia, L. Camarda, M. Averna, R.
Camarda
University of Palermo (Palermo, I)

Background: Cystatin C is an amyloidogenetic protein that colocalizes
with beta-amyloid within the arteriolar walls of subjects with Alzheimer’s
disease (AD) and congophilic amyloid angiopathy. Recent data have sug-
gested that a coding polymorphism in the cystatin C gene (CST3) may in-
fluence the risk of sporadic AD (sAD). However, as far as we know, no sys-
tematic data on Italian population have been reported.

Objective: To investigate whether the CST3 is genetically linked to sAD.
Study design: A case-control genetic association study of an Italian

dataset of 180 sAD cases (63 % women, mean age ± SD of 73.6 ± 8.0) and
180 age-and sex-matched, cognitively normal controls. All subjects were
genotyped for CST3 and apolipoprotein E (APOE).

Results: There were no significant differences in CST3 G/G, G/A, and
A/A genotype or G and A allele frequencies between cases and controls. As
suspected, the presence of at least one APOE4 allele was significantly asso-
ciated with AD (odds ratio = 3.5, 95 % confidence intervals = 2.0–6.0,
p < 0.0001).When cases and controls were stratified according to APOE4
carrier status, no significant difference was found. Similar results appear
after stratification for age at onset of AD (early onset AD = < 65 vs late on-
set AD = ≥ 65).

Conclusions: The present study suggests that the CST3 is not a suscep-
tibility gene in Italian AD subjects.

P383
Cognitive impairment in Wilson’s disease
P. Günther, W. Hermann, A. Wagner
Leipzig University (Leipzig, D)

Objective: In addition to hepatic and extrapyramidal motor clinical symp-
toms, Wilson’s disease patients also exhibit subclinical disorders of other
central nervous pathways. Cognitive dysfunction is often complained and
patients suffer from additional psychiatric symptoms.

Methods: In this study, an cognitive impairment profile was performed
with SISCO (SIDAM) including mini mental state in 21 patients with Wil-
son’s disease (16 patients with the neurological form, 5 patients with the
non-neurological form) undergoing long-term medicamentous therapy.
Results of cognitive testing were correlated to the neurological score on
initial and follow up presentation.

Results: Results of cognitive screening show slight cognitive impair-
ment in the investigated patients with Wilson’s disease being on long-term
treatment. Median result of SISCO was 52.5 (35–55) in the neurological
form and 53 (49–55) points in the non-neurological form. However, there
is no statistical significance in correlation to the severity of neurological
score.

Conclusions: Psychopathologic symptoms and cognitive impairment
in Wilson’s disease is frequently reported by patients beeing on long-term
treatment. Since movement disorders often have improved with therapy
additional observing of cognitive function seems to be useful. However,
cognitive impairment occurs independently of the severity of neurological
symptoms.
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P384
Psychological impact of Alzheimer’s disease diagnosis disclosure: prelim-
inary results
S. Antón-Aguirre, J. Molinuevo, B. Perez-Basallo, J. Peri, L. Rami
Hospital Clinic (Barcelona, E)

Introduction: Alzheimer’s disease (AD) diagnosis may represent an im-
portant emotional distress both for the patient and the caregiver.

Objective: our objective is to investigate if there are any emotional and
psychological changes in both the patient and the caregiver after diagno-
sis disclosure.

Methods: consecutive AD patients (NINDS-ADRDA criteria) and their
caregivers were evaluated before and after diagnosis disclosure. Patients
were evaluated with the neuropsychiatric-inventory and the geriatric de-
pression scale, and caregivers with the Beck’s depression inventory (BDI),
STAI and COPE questionnaire. The scores before and after diagnosis were
analysed, using SPSS for windows version 10, through a paired T-test.

Results: this preliminary results are based on our initial 7 patients and
7 caregivers. Diagnosis disclosure did not produce neither clinical nor sig-
nificant change in the outcome measures of the patient. By contrast, care-
givers were severely affected, which was reflected on the outcome mea-
sures: BDI, from 7.6 to 14.7, p = 0.0001, STAI from 20.4 to 31.4, p = 0.01).

Conclusion: our preliminary results suggest that diagnosis disclosure
mainly affects the caregiver, therefore psychological support and treat-
ment should be directed towards them.

P385
Posterior cortical atrophy or focal-onset Alzheimer’s disease? A clinical,
neuropsychological and neuroimaging study
A. J. Larner
Walton Centre for Neurology and Neurosurgery (Liverpool, UK)

Objective/Methods: To report longitudinal clinical, neuropsychological
and neuroimaging findings in a patient presenting with isolated progres-
sive visual agnosia, illustrating the difficulty of differentiating posterior
cortical atrophy (PCA) from Alzheimer’s disease (AD) with prominent vi-
sual deficits.

Results: A 64-year old lady presented with a progressive two-year his-
tory of difficulty locating objects visually. She was anxious that this might
be due to AD because her mother had died in her eighties, reportedly from
typical (amnesic) AD. Examination showed left visual extinction, left ne-
glect alexia, and optic ataxia. Neuropsychology showed impaired visu-
ospatial and constructional functions, but verbal reasoning, verbal mem-
ory and language were preserved, confirming the clinical suspicion of focal
right hemisphere pathology. Magnetic resonance (MR) imaging showed
diffuse brain atrophy but MR spectroscopy (temporal and occipital voxels)
was normal. SPECT imaging showed focal right temporoparietal perfusion
deficit. A diagnosis of PCA was suspected. Despite apparent clinical stabil-
ity on follow-up, repeat neuropsychology fourteen months later showed
deterioration in verbal memory and verbal reasoning, establishing a diag-
nosis of AD.

Discussion: Initially PCA was suspected because of the focal neuropsy-
chological and SPECT perfusion deficits and the normal MR spectroscopy.
Only with the emergence of additional neuropsychological deficits over
time was the diagnosis revised to AD.

Conclusion: Cases fulfilling suggested diagnostic criteria for PCA may
best be regarded as examples of single non-memory domain mild cogni-
tive impairment (MCI) which may or may not evolve to AD.

P386
The use of an Italian version of the Informant Questionnaire on Cognitive
Decline in the Elderly (It-IQCODE) in a consecutive cohort of a memory
clinic outpatient service
N. Tambasco, E. Saggese, G. D’Andreamatteo, M. Spinelli, L. Parnetti, Villa
Pini d Abruzzo
University of Perugia, Università Cattolica del sacro Cuore Roma (Chieti,
Perugia, Rome, I)

Introduction: The availability of questionnaire which a subject’s relative
informs of the decline suffered by this in his cognitive capacity is a useful
tool in the clinical practice. Most of the present screening tests for the de-
tection of dementia fail with mild dementia. Jorm et al. presented the In-
formant Questionnaire on Cognitive Decline in the Elderly (IQCODE), a
simple instrument that uses a close relative to obtain information on the
cognitive decline of a patient.

Methods: we performed a study of an Italian version of IQCODE, in or-

der to determine the effectiveness to detect dementia over 120 consecutive
memory clinic outpatients.

Results and conclusion: The It-IQCODE showed a diagnostic sensitiv-
ity of 83 %, specificity of 90 %, positive predictive value of 78.6 % and neg-
ative predictive value of 92.5 %; Likelihood Ratio = Sensitivity/(100-Specif-
icity) = 8.300; Prior Odds = Prevalence/(100 – Prevalence) = 0.429]. The
values of sensitivity and specificity were similar to that of the Mini-Men-
tal State Examination (MMSE). The results in this study showed the It-IQ-
CODE as a good test for the detection of mild dementia, with greater diag-
nostic usefulness than MMSE, since provides informations even in
subjects with language disturbances.

P387
Dementia and relapsing polychondritis
Z. Yilmaz, N. Yildiz, N. Isik, S. Erdogan, H. Celebi, T. Seleker
SSK Goztepe Educational Hospital (Istanbul, TR)

Introduction: Relapsing polychondritis (RP) is a rare autoimmun connec-
tive tissue disorder characterized by episodic inflammation of cartilagi-
nous structures. Neurologic manifestations occur in approximately 3% of
patients. The most common neurological deficit is extraocular muscle
palsy. On rare occasions meningoencephalitis, dementia, cerebellar signs
and cranial nerve involvement might be seen.

Case: A 61 years old male presented with subacute progressing demen-
tia. The Mini Mental State (MMS) score was 10/30. He has a diagnosis of re-
lapsing polychondritis for 1.5 years treated with immunosuppressor
agents including methotrexate and corticosteroid prior 6 months. On neu-
rological examination, no sign other than dementia was detected. Physical
examination revealed a mild hyperemia and edema of the bilateral auri-
cles. Initial cranial Magnetic Resonance Imaging (MRI) revealed hy-
pointense lesions on T1 sequences and hyperintense lesions on T2 and
Flair sequences located on bilateral periventricular regions, sentrum semi-
ovale and corona radiata. The lesions showed punctated contrast en-
chancement. Cerebrospinal fluid (CSF) study showed pleocytosis and ele-
vated protein level (95 mg/dl). CSF culture was found sterile. Stereotactic
brain biopsy obtained from the lesion located on the sentrum semiovale of
the parietal region. Biopsy showed focal perivascular lymphositic infiltra-
tion with edema, but no evidence of demyelination, neoplasia or infection.
Clinical symptoms and signs were gradually improved in 5 months in as-
sociated regression of the lesions seen on the follow up cranial MRIs. Pleo-
cytosis was dissappeared on the repeated CSF studies. The final MMS score
was 29/30.

Clinical picture was reversible dementia associated with aseptic
meningoencephalitis due to the relapsing polychondritis.

Conclusion: In the evaluation of the etiology of dementia autoimmun
disease like relapsing polychondritis should also be considered as a rare
cause. Awareness of neurologic complications of relapsing polychondritis
may lead to early diagnosis and treatment.

Clinical neurophysiology

P388
Corticomotor threshold measurements in amyotrophic lateral sclerosis
S. Papagiannopoulos, V. Kimiskidis, D. Kazis, K. Sotirakoglou, A. Kazis
George Papanikolaou Hospital, Agricultural University of Athens (Thessa-
lonica, Athens, GR)

Background: Amongst various hypotheses put forward for the pathogene-
sis of amyotrophic lateral sclerosis (ALS), the excitotoxic hypothesis has
had both neurochemical and neurophysiological support, the latter deriv-
ing mainly from transcranial magnetic stimulation studies. Regarding cor-
ticomotor threshold (Thr), however, contradictory results have been re-
ported as some studies found reduced Thr in a subset of patients whereas
other studies did not confirm this.

Objective: To perform Thr measurements in ALS patients categorized
according to the physical signs in the hands.

Subjects and methods: 38 patients (11 of whom females) suffering from
definitive ALS entered the study after giving informed consent for the pro-
cedures. A group of 78 neurologically normal subjects was also studied.
The mean age at symptom onset in the patients’ group was 60 years (range:
37–86) and the mean disease duration was 17 months (range: 3–71). Thr
was defined at rest in 1 % steps using the method of Mills & Nithi. Briefly,
lower Thr (LT) corresponds to the highest intensity which evokes motor
evoked potentials (MEPs) with a probability of zero whereas upper Thr
(UT) is the lowest intensity which evokes MEPs with a probability of one.
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Mean Thr (MT) is the arithmetic mean of UT and LT. Regarding physical
signs in the hands, 9 patients had no abnormal findings, 7 had upper mo-
tor neuron signs, 11 lower motor neuron signs and 11 mixed signs.

Results: In the control group, MT had a median value of 40.5 (range:
27.5–59).In the subgroup of ALS patients with no abnormal physical signs
in the hands or only lower motor neuron signs median MT was 37.5 %
(range: 23.5–47.5) and 31.5 % (range: 17.5–50), respectively. These differ-
ences, however, did not reach statistical significance (Kruskal-Wallis and
Dunn’s test, p > 0.05). In contrast, in patients with upper motor neuron
signs and mixed signs, median MT was 53 % (range: 29–100) and 79.5 %
(range: 27–100), respectively (Kruskal-Wallis and Dunn’s test, p < 0.05).

Conclusion: ALS patients with upper motor neuron signs in the hands
or mixed signs have increased corticomotor Thr. In contrast, patients with
no abnormal signs or lower motor neuron signs only, tended to have lower
Thr compared to controls. However, this tendency did not reach statistical
significance and, therefore, these results do not provide clear evidence for
increased corticomotor excitability in ALS

P389
Neuronal correlates of visual self-motion perception (FDG-PET study)
S. Bense, P. Schlindwein, C. Sapper, H.-G. Buchholz, I. Buchmann, P. Barten-
stein, M. Dieterich
Johannes Gutenberg-University (Mainz, D)

Circularvection (CV) is induced by large-field visual motion stimulation
during which the subject perceives the moving surroundings as being sta-
ble and himself as being moved. Earlier PET and fMRI studies of self-mo-
tion perception showed responses in the parieto-occipital and temporo-
occipital cortex, as well as in the anterior insula [1, 2]. The aim of this
fluorodeoxyglucose (FDG)-PET study was to define areas involved in the
processing of self-motion induced by coherent clockwise visual motion
stimulation. We, therefore did correlation analyses between the metabolic
effects and perception of body tilt and degrees of lateral head tilt.

FDG-PET (Siemens, Germany) was performed in 14 healthy subjects (8
m, 7 f; mean age 29.5 years) during self-motion induced by a computer-an-
imated coherent dot pattern moving clockwise and displayed on a large
screen. Correlation analyses with the amount of lateral head tilt (degree)
and the perceived intensity of body tilt (scale 0 to 10) were performed with
the SPM99b software.

A total of 12 of 14 subjects perceived a body tilt during visual motion
stimulation (7 ipsiversive, 5 contraversive to stimulation direction). Posi-
tive correlation was found between the intensity of perceived body tilt and
the parieto-occipital cortex (occipital gyrus/cuneus BA 18/19 right; upper
parts of the inferior parietal lobule bilaterally, BA 40), the right inferior
frontal gyrus (BA 44), and the anterior cingulate gyrus (BA 6). Smaller ar-
eas were located in the medial frontal gyrus (BA 6/8) and the lingular (I)
and central lobule (III) of the vermis. These clusters represent areas known
to be involved in the processing of body orientation in space.

Positive correlation with the head tilt, all ipsiversive to the stimulus di-
rection, was found bilaterally for the putamen, the lateral thalamus (Voe,
Do), and in the substantia nigra/crus cerebri of the midbrain. These areas
are responsible for the control of motor function of the head.
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P390
Brainstem and cerebellar activation during horizontal and vertical opto-
kinetic stimulation in fMRI
S. Bense, P. Schlindwein, B. Janusch, T. Bauermann, G. Vucurevic, T. Brandt,
P. Stoeter, M. Dieterich
Johannes Gutenberg-University, Ludwig-Maximilians University (Mainz,
Munich, D)

Earlier fMRI studies during horizontal optokinetic nystagmus (OKN)
showed bilateral activations of a cortical network in the primary visual
cortex, motion-sensitive areas in the temporo-occipital cortex as well as in
cortical eye fields [1, 2]. Due to earlier technical limitations the studies
were restricted to the cortex. From animal studies it is known that certain
brainstem nuclei and cerebellar areas are involved in the processing of oc-
ular motor answers. The aim of this study was to identify and differentiate
brainstem and cerebellar areas involved in the generation of horizontal
(hOKN) and vertical OKN (vOKN) in humans.

Nine healthy volunteers were examined using a clinical 1.5 T scanner.
The protocol included 320 volumes each of 40 slices of a T2*-weighted EPI

sequence in alternating blocks of ten images at rest (looking at stationary
target) and ten during either small-field hOKN or vOKN (computer gen-
erated stripes, no self-motion perception). Subjects lay supine, their view
was corrected by a mirror to a projection surface. Statistical analysis was
done with SPM99b.

During hOKN and vOKN activations were found in the pretectum and
posterior thalamus bilaterally. In addition, during hOKN activations were
located in the dorsal medullary and pontine brainstem, whereas during
vOKN they were found in the paramedian ponto-mesencephalic brain-
stem. Under both stimulation conditions cerebellar activations were lo-
cated in the superior/inferior semilunar, simple, and quadrangular lobules,
flocculus, as well as in the pyramis (VIIa), declive (VI), and folium (VII) of
vermis.

This study shows activations in the brainstem identically located for
both stimulation directions, which can be attributed to the nuclei of the
optic tract (NOT) and accessory optic system (AOS) situated in the transi-
tion zone between the posterior thalamus and the midbrain. These neu-
ronal substrates are known to be responsible for the execution of OKN.

For hOKN, additional areas can be attributed to the dorsal pontine nu-
clei, the PPRF, and probably perihypoglossal area responsible for the exe-
cution of slow phases and horizontal fast phases of nystagmus. For vOKN,
additional areas could be attributed to ocular motor nuclei (III) and the
rostral interstitial nucleus of MLF (riMLF). The latter might reflect the in-
volvement of the saccadic system in fast phases.

References

1. Bucher, et al. (1997) Neurology
2. Dieterich, et al. (2003) Exp Brain Res

P391
Multi-modality neurophysiologic monitoring during cardiac surgery is
associated with lower-than-expected incidence of brain injury
A. Sehic, M. Thomas, H. Edmonds
University of Louisville (Louisville, USA)

Background: A large, multi-center trial has prospectively established a
6.1 % incidence of serious brain injury associated with coronary revascu-
larization [1]. Since this trial used no neurophysiologic monitoring, we
compared this expected incidence with that achieved through continuous
assessment of 1) cerebrocortical synaptic activity (EEG), 2) cerebral blood
flow and embolic activity (transcranial Doppler ultrasound or TCD), and
3) cerebrocortical oxygen balance (transcranial near-infrared spec-
troscopy or NIRS).

Methods: From 2000 through 2002, 496 revascularization and/or valve
replacement procedures were performed with multimodality bi-hemi-
spheric neuromonitoring. Four-channel EEG examined anterior and pos-
terior watershed regions, while two-channel TCD measured middle cere-
bral artery flow velocity and two-channel NIRS monitored the prefrontal
anterior watershed. Detected physiologic or anesthetic imbalances were
corrected conservatively.

Results: Neurophysiologic imbalance requiring intervention was de-
tected in 88 % of the surgeries (EEG 25 %, TCD 13 %, NIRS 50 %). All but
3 % were correctable. Seven patients (1.4 %, P < 0.001 vs. expected) awoke
from surgery with a new serious brain injury. Only one such injury did not
develop a noteworthy EEG change intraoperatively.

Discussion: The high rate of observed noteworthy physiologic imbal-
ance is consistent with the large body of evidence indicating the poten-
tially injurious effects of cardiopulmonary bypass on the brain. Fortu-
nately, the much lower-than-expected incidence of serious brain injury
suggests that injury may be avoided by multi-modality neurophysiologic
monitoring and the judicious correction of detected physiologic and anes-
thetic imbalance.

Acknowledgements: Monitoring was supported by Norton Healthcare,
Louisville, KY. Monitoring devices, supplies and technical support were
provided by Aspect Medical, Cadwell Laboratories, Datex-Ohmeda, DWL
Instruments, Nicolet Vascular and Somanetics Corporation.
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P392
Assessment of the neurological examination by quantitative sensory test-
ing in facial pain syndromes
D. Rasche, C. Rolko, M. Ruppolt, J. Krauss, A. Unterberg, H. Flor, V. Tronnier
University of Heidelberg, Central Institute of Psychological Health (Hei-
delberg, Mannheim, D)

Background: In different facial pain syndromes the clinical examination
can demonstrate different forms of sensory disturbances. In trigeminal
neuralgia (TN) a sensory deficit is not found. However within the trigger
zone slight deficits in sensory and temperature discrimination were de-
scribed. In patients with trigeminal neuropathic pain (TNP) a hypaesthe-
sia, hyperaesthesia or allodynia is usually present. A clinical test for an ob-
jective examination to assess neurological disturbances is given by
quantitative sensory testing (QST). The aim of this prospective clinical
study was to demonstrate the differences of QST in patients with TN and
TNP.

Methods: A standard protocol for QST in the face was developed. Test-
ing was performed with controlled, graded and physiological stimulations
for thermal, tactile, mechanical, vibration and pain sensory in the distri-
bution of the peripheral trigeminal branches. Muscle pain was evoked us-
ing a compression force gage pressed on the masseter muscle. An electri-
cal thermodetector, von-Frey Filaments and pinpricks were used in 44
patients with TN and 18 patients with TNP. Current medication of the pa-
tients was noted at time of examination.

Results: In patients with TN and no prior surgery an elevation of the
warm and cold sensory detection thresholds in the involved nerve
branches was found compared with the non-pain side (p < 0.05). This
could also be detected for non-involved nerve branches on the pain-side.
No significant side differences could be found for cold and heat pain sen-
sory limits. In patients with neuropathic pain significant differences were
seen for warmth and heat pain sensory limits, which were lower at the pain
side compared with the healthy side (p < 0.05). In both patient groups sig-
nificant differences could be seen in the muscle pain test with a lower pain
threshold on the involved side (p < 0.05).

Conclusion: Specific sensory differences could be found in patients
with TN and TNP. In patients with TN cold and warm sensory limits are el-
evated at the pain side. This effect was not seen in TNP, but the sensory lim-
its for warmth and heat pain were lowered on the pain side and better than
on the contralateral side. QST is a safe method and can demonstrate sen-
sory perception deficits in different facial pain syndromes.

This study was in part sponsored by the German Foundation of Neu-
ropathic Pain (GFNP), granted by the German Ministry of Education and
Research (BMBF), C 2.1.1; 01 EM 01 03.

P393
The sudomotor skin response to controlled temperature and pain stimu-
lation
L. León, A. Odriozola, J. Serra, M. Veciana, J. Valls-Solé
Hospital Clínic, Hospital Sant Boi (Barcelona, E)

Background and Objectives: A controlled rise in temperature induces two
types of sensations. Warmth is usually felt between 34 °C and 39 °C, while
heat pain is experienced at a variable temperature above 41 °C. We consid-
ered that the subjective experience of these two different sensations could
generate a change in electrodermal activity and give rise to a sympathetic
sudomotor skin response (SSR) in the palm of the hand.

Subjects and Methods: Ten healthy volunteers participated in the study.
They were sitting comfortably on a chair, with their forearms above a small
table. Surface electrodes were attached to the palm and dorsum of their left
hand. Thermal stimulation was delivered by the thermode from a ther-
motest placed in contact with the skin of the ventral aspect of their left
forearm. Stimuli were presented in two conditions. In the first one, the tem-
perature was made to rise from 31.5 to 47.5 °C, at a rate of 2.5 °C per sec-
ond. In the second condition, with the thermode placed in contact to an-
other skin site, we repeated the stimuli for 5 successive ramps separated by
10 seconds of rest. The temperature profile and the SSR recordings were
entered into a BIOPAC recording system (Bionic España, S. A.) for off-line
analysis.

Results: Subjects had a large number of oscillations in electrodermal
activity before and during the thermal stimulation, while there was a sig-
nificant decrease of electrodermal activity once the stimulus was over.
With single stimuli, subjects exhibited a well defined SSR at a latency of
2.45 s ± 0.25 s after onset of the temperature rise (early SSR). This response
showed a rapid decrease in amplitude in all subjects, and became absent in
most of them after the second stimulus when we applied the train of 5 suc-
cessive stimuli. A second SSR was also consistently seen coinciding with
the peak of the heat sensation (late SSR). With repetitive stimulation, this

response showed a variable amplitude, being persistently elicited by all
stimuli of the series in most subjects.

Conclusions: The SSR can be elicited by thermal and heat pain stimu-
lation in healthy subjects. Early SSRs may be the expression of activation
of temperature receptors and had a fast habituation rate. Late SSRs could
be the expression of activation of pain receptors and had significanlty
slower habituation rate. The analysis of sympathetic mediated responses
to temperature and pain stimuli might help in the functional assessment
of small fiber afferent pathways.

P394
High frequency oscillations in the SSEPs of patients with cortical my-
oclonus: a heterogeneous spectrum
M. Alegre, J. Urriza, M. Valencia, J. Muruzabal, J. Iriarte, E. Urrestarazu, J.
Artieda
Clinica Universitaria de Navarra (Pamplona, E)

Cortical myoclonus are characterized from a neurophysiological point of
view by the presence of very high amplitude SSEPs (“giant SSEPs”). Dur-
ing the last decade, there has been a growing interest on the so called high
frequency oscillations (HFOs) in the earlier part of the SSEPs (series of
small amplitude waves that appear in the first 20 ms of the SSEPs, observ-
able after applying filters in the 450–750 Hz band). The purpose of our
work was to study the HFOs in a group of patients with cortical myoclonus
and giant SSEPs of different origins and in a group of 10 controls, in order
to establish or discard any relationship between the size of the SSEPs, the
presence and type of myoclonus and the HFOs.

20 patients with cortical myoclonus and 11 healthy controls were stud-
ied. SSEPs were obtained by electrical stimulation of the right median
nerve. All the recordings were performed using a 16-channel Bio-Logic
amplifier system. HFOs were studied by means of time-frequency trans-
forms (Gabor) in the 450–850 Hz range.

Two components were found in the SSEPs from normal subjects. The
early component (13 ms) had a lower frequency (mean: 560 Hz) and a more
diffuse topography, while the late component (18 ms) was fronto-rolandic
and had higher frequency (mean: 695 Hz). Three different patterns were
found in the cortical myoclonus group. Two patients had increased ampli-
tude and delayed latency of these components. Nine patients had a com-
plete suppression of the HFO. The rest of the patients had HFOs with lower
amplitude and longer latency than the controls. There was no relationship
between the maximal amplitude of the giant SSEPs and the HFOs. In con-
clusion, a marked heterogeneity in the HFOs from patients with cortical
myoclonus was found. Patients with Ramsay-Hunt syndrome or storage
diseases were more severely affected.

P395
Ballistic reactions under different motor sets
J. Castellote, M. Sanegre, J. Valls-Solé
Facultad Actividad Física y Deporte, Hospital Clínic (Valencia, Barcelona,
E)

The need for a fast reaction is often encountered in human occupation and
physical activities of daily life. In preparation for performing task specific
ballistic movements, subjects may choose among different possibilities for
setting up their motor apparatus, ranging from quiet resting to different
types of muscle activation. In the study presented here, we investigated
whether differences in the motor set modify either the reaction time or the
kinematic characteristics of the movement. Subjects wearing surface EMG
recording electrodes in the wrist extensors (WE) and wrist flexors (WF)
muscles were requested to react to the presentation of a visual stimulus by
performing a ballistic wrist extension movement of an amplitude of about
50° in the following experimental conditions: resting quietly, which was
considered as the control condition (CC); isometric contraction (IC), in
which subjects were required to activate WE and WF muscles isometri-
cally; rapid oscillations (RO), in which subjects were requested to make a
fast oscillatory wrist movement, and slow oscillations (SO), in which sub-
jects were maintaining a slow oscillatory motion of the wrist. To constrain
the movement to the wrist joint and limit the action of postural muscles,
subject’s forearm and hand were attached to joined non-resistive metallic
platforms, allowing for free non-frictional displacement. In the EMG
recordings, we measured the size of the EMG bursts in agonist and antag-
onist muscles, and the inter-burst intervals. In movement recordings, we
measured movement onset latency and the velocity profile. Movement on-
set was delayed in SO with respect to all other conditions. Conversely, peak
velocity was larger in all test conditions in comparison to CC. There were
no differences in the size of the first EMG burst of the agonist muscle, but
significant changes occurred in the subsequent bursts recorded in the ag-
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onist and antagonist muscles. Our study indicates that the motor program
used to execute a ballistic voluntary movement is influenced by the condi-
tions of the motor system. The configuration of the motor set should be
specifically considered in the search for improving the speed of the reac-
tion and the kinematics of ballistic movements.

P396
Facial reflex abnormalities in non-degenerative vertical gaze palsy
L. Broglio, M. Pasolini, C. Lazzarini, J. Valls-Solè, G. Lauria
University of Brescia, University of Barcelona, National Neurological In-
stitute C. Besta (Brescia, I; Barcelona, E; Milan, I)

Distinctive brainstem reflex abnormalities, characterized by loss of orbic-
ularis oculi (OO) reflex with retained mentalis (M) response, have been de-
scribed in patients with progressive supranuclear palsy (PSP). Aim of this
study was to investigate whether the same abnormalities are present in pa-
tients with vertical gaze palsy due to midbrain lesions.

Six patients with complete vertical gaze palsy were examined. Four pa-
tients had a midbrain infarction, 1 patient had a bilateral thalamic infarc-
tion, and 1 patient had an anti-Ma2 paraneoplastic syndrome with both
vertical and horizontal gaze palsy. Two patients with midbrain stroke were
re-examined after recovery of downward gaze palsy. Six age-matched con-
trols were also examined.

In all patients, EMG activity was recorded with pairs of surface elec-
trodes. The active recording electrodes were placed on the lower eyelid for
OO muscle and on the lateral aspect of the chin for M muscle. Electrical
stimuli were delivered with surface electrodes to the median nerve at the
wrist using an intensity able to induce a supramaximal compound action
potential in the thenar muscle. Patients underwent also blink reflex exam-
ination, using standard methods, in order to verify the integrity of the
trigemino-facial reflexes.

In 5 of 6 patients, OO response to median nerve stimulation was bilat-
erally absent, whereas M response was retained. In one patient with left
midbrain stroke, low amplitude EMG activity was recorded only from the
contralateral OO muscle. Patient with bilateral thalamic stroke showed
normal OO and M reflexes. In 2 patients with midbrain stroke, OO re-
sponses could be recorded at 3-month follow-up, when downward, but not
upward, gaze palsy had recovered. However, EMG activity was lower
recording from the OO muscle ipsilateral to the stroke side. Blink reflex la-
tencies were normal in all patients. In all controls, OO and M responses
could be elicited. The dissociation between OO and M responses was pre-
sent only when both up- and downward gaze palsy were present. Our re-
sults show that patients with symptomatic vertical gaze palsy had the same
distinctive facial reflex abnormalities previously observed in PSP patients.
The midbrain structures lesioned in these patients may be involved in both
the control of vertical gaze and the generation of OO responses to periph-
eral nerve stimulation.

P397
The use of transcranial magnetic stimulation in the clinical evaluation of
suspected myelopathy
Y.-C. Chan, K. R. Mills
King’s College Hospital (London, UK)

Background: Central motor conduction time (CMCT) and motor evoked
potential (MEP) latency measured using transcranial magnetic stimula-
tion (TMS) are parameters used to evaluate electrophysiologic function of
the corticospinal tract. Prolongation of CMCT and MEP latency may indi-
cate conduction dysfunction. Prolonged MEP latency in muscles inner-
vated by a given spinal segment with normal values in a more rostral seg-
ment can be used to localize the conduction defect.

Aim: To investigate the utility of TMS in evaluating suspected myelopa-
thy.

Method: Case records of patients with suspected myelopathy in which
TMS studies contributed to clinical management were reviewed.

Results: 5 cases were found in which TMS studies contributed to clini-
cal management. One patient had several medical conditions that could
have caused his clinical manifestations. Another had multiple lesions seen
on spinal imaging. A third patient had equivocal radiological evidence for
cord compression while in the fourth, the clinical significance of radiolog-
ical signs seen at the site of a previous spinal surgery site was uncertain. In
the fifth patient, the relevance of a spinal lesion seen on neuroimaging to
his clinical manifestations was uncertain. In all these patients, CMCT and
MEP latency measurements helped in the localization of the level of con-
duction defect and in determining the significance of lesions seen on neu-
roimaging.

Conclusion: TMS study is helpful in localizing the level of conduction

defect in cases of suspected myelopathy and is particularly useful in clini-
cal scenarios where patients have multiple lesions or multiple clinical con-
ditions that cause similar clinical manifestations.

P398
Classification of Wilson’s disease on the basis of neurophysiological data
using artificial neural networks
T. Villmann, P. Günther, A. Wagner, W. Hermann
Leipzig University (Leipzig, D)

Introduction: According to the clinical symptoms in Wilson’s disease at
time of manifestation classification considers neurological and non-neu-
rological types. However, results of evoked potentials reveal disturbances
in various pathways of the central nervous system. A classification on the
basis of neurophysiological parameters has been failed so far because of
the limited possibilities of conventional statistics.

Methods: We measured acustic (AEP), visual (VEP), somatosensory
(SSEP) and motor evoked potentials (MEP) in 37 patients with Wilson’s
disease (28 patients with neurological and 9 with non-neurological type)
beeing on long-term treatment. Controll group consisted of 24 healthy
people. For correlation of all results a Growth-Self-Organizing-Map-Sys-
tem with Ward Clustering was used.

Results: As a result of the Growth-Self-Organizing-Map-System with
Ward Clustering two pathological clusters of patients with a neurological
form of Wilson’s disease and two clusters consisting of controll group re-
spectively patients with a nonneurological form could be separated. Clus-
teranalysis was most influenced by the results of motor evoked potentials.
However, there was no correlation between clinical classification and the
results of clusteranalysis.

Discussion: By means of clusteranalysis it is possible to correlate very
complex data like neurophysiological parameters in order to get a corre-
lation in more than one dimension. Thus, a classification of Wilson’s dis-
ease on the basis of neurophysiological results is possible. But clinical clas-
sification and classification based on the neurophysiolgocial results are
not congruous.

P399
Neuromuscular transmission disturbances in patients with mitochon-
drial diseases
J. Arpa, A. Cruz-Martínez, S. Santiago, C. Pérez-Conde, M. Gutiérrez-
Molina, Y. Campos
University Hospital “La Paz”, Hospital “12 de Octubre” (Madrid, E)

Introduction and objectives: Because the test of neuromuscular transmis-
sion in patients with mitochondrial diseases (MD) have not been clearly
defined, we have reviewed our experience in the patients with this condi-
tion.

Material and methods: Conventional EMG, nerve conduction studies
and SFEMG were per- formed in 18 patients with various phenotypes of
MD, 11 females and 7 males aged 14–75 years.

Results; 14 cases showed findings consistent with mild myopathy, 2 pa-
tients signs of sensory-motor axonal neuropathy and 2 cases a mixture of
myopathy and axonal neuropathy. Motor unit fiber density was mild in-
creased in 8 out of 13 tested cases. Jitter was abnormal in 10 out of 18 tested
patients. Jitter abnormalities were not related to phenotype, myopathic or
neurogenic features in the EMG study, and may be observed in muscles
without clinical weakness.

Conclusion: The results suggest the existence of neuromuscular trans-
mission disturbances in patients with MD.

P400
Comparison of data recorded from two different muscles innervated by
the same nerve in motor nerve conduction studies
O. Hasegawa, S. Kawasaki, M. Ishii, A. Mizushima, S. Matsumoto
Yokohama City University Medical Center, Kawanami Hospital (Yoko-
hama, Fukuoka, JP)

In motor nerve conduction studies of the median and ulnar nerves abduc-
tor pollicis brevis (APB) and abductor digiti quinti (ADQ) are generally
used as recording muscles. On the other hand lumbrical and interossei
(L/I) method is known to be convenient in which median and ulnar nerve
conduction studies can be performed from the same recording site. We
used these two methods to know their characteristics and the intraexam-
iner measurement error. Subjects were 157 patients with diabetes mellitus,
having 10±9 years’ diabetic history. All the measurements were done by
the same examiner. The same stimulation sites were used in the conven-
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tional and L/I methods. PNI-R (polyneuropathy index-revised), calculated
as a mean percentage of the normal of 8 velocity or latency measurements
on 4 motor nerve conduction studies, was used to indicate the severity of
diabetic neuropathy. Median nerve conduction velocity in the forearm seg-
ment was 51.5±4.2 m/sec recorded from 2nd lumbricalis (2L) and 51.4±4.2
m/sec from APB, respectively. There was a high coefficient of correlation
(0.89) between these measurements. Standard deviation of the difference
of each measurement was 2.0 m/sec, so the coefficient of variation (CV)
was calculated as 3.9 %. Ulnar nerve conduction velocity in the forearm
segment was 49.0±5.2 m/sec recorded from 2nd interossei (2I) and
49.7±5.4 m/sec from ADQ, respectively. High coefficient of correlation
(0.93) was observed between these measurements. Standard deviation of
the difference of each measurement was 2.0 m/sec and CV was calculated
as 4.1 %. These values of CV were almost the same as previously reported.
Compound muscle action potential (CMAP) amplitudes of median nerve-
innervated muscles were 14.4±5.1 mV in APB and 3.9±1.4 mV in 2L, re-
spectively. The coefficient of correlation between them was 0.45 and CMAP
of APB was larger in general, but in the advanced stage of muscle atrophy
CMAP amplitude of APB became zero before 2L. Perhaps not only the fiber
position in the carpal tunnel but also the length of the distal nerve segment
will concern to this fact. Distal motor latency was 3.2±0.4 msec in 2I and
3.7±0.7 msec in 2L in the same 9 cm segment. This will be due to the con-
duction delay across the carpal tunnel. CMAP amplitude was decreased
only moderately along with the reduction of PNI-R and coefficient of cor-
relation between them was 0.4 or 0.5. In diabetic neuropathy hand muscles
are less apt to be wasted than foot muscles.

P401
Clinical significance of autonomic neuropathy in type 1 diabetic patients
S. Vuckovic-Rebrina, L. Duvnjak, Z. Pepeonik, A. Barada, Z. Metelko
University Clinic Vuk Vrhovac (Zagreb, HR)

To investigate clinical significance of autonomic neuropathy as a predic-
tive factor for the development of retinopathy in 118 normotensive and
normoalbuminuric patients, autonomic tests based on standard, vector
and spectral analysis of heart rate variation (HRV) and 24 h blood pres-
sure (BP) measurement were performed.

Incidence of autonomic neuropathy (9.5 ± 5.5; 59.6 %) was significantly
higher in group of 43 patients with retinopathy in comparison with group
of 75 patients without retinopathy (5.29 ± 4.9; 16 %), (p < 0.05).

Patients were similar regarding age, sex, HbA1c, 24 h urinary albumin
excretion (UAE). Group of patients with retinopathy had significantly
higer duration of diabetes.

Maximal night systolic, mean night and day diastolic blood pressure
was significantly higher in patients with retinopathy (116.84 ± 10;
63.32 ± 8.1; 73.3 ± 7.4) compared to patients without (114.32 ± 9.1;
58.72 ± 7.3; 70.95 ± 4.6) (p = 0.03).

Maximal night systolic BP was inversely related to power HF (r = –0.28,
p = 0.05) and CV deep breathing (r = –0.23, p = 0.02). Mean night diastolic
BP was inversely related to power MF (r = –0.21, p = 0.03), HF (r = –0.32,
p = 0.005), CV deep breathing (r = –0.27, p = 0.005) and MCR deep breath-
ing (r = –0.24, p = 0.003); mean day diastolic BP to power HF (r = –0.22,
p = 0.02). In multiple regression analysis retinopathy was associated with
the duration of diabetes (b = 0.53) and autonomic neuropathy (b = 0.28)
(p < 0.001).

Autonomic neuropathy is related to BP elevation and retinopathy in
normotensive and normoalbuminuric type 1 diabetic patients. We con-
clude, in order to predict the development of complications, autonomic
testing should be routinely performed in type 1 diabetics at the nor-
motensive and normoalbuminuric stage.

P402
Reversible non-metabolic triphasic waves
D. Pugin, S. Perrig, P. Jallon
Geneva University Hospital (Geneva, CH)

Triphasic waves (TW) are usually described in relation with toxic and
metabolic disturbances, mostly hepatic encephalopathies. They have been
described as synchronous, bilateral, symetrical waves of high amplitude, of
300ms duration, with anterior dominance and arising from a slow domi-
nant activity. Other less frequent etiologies include anoxia, hyperosmolal-
ity, hyperazotemia and hyperthyroïdism.

TW of non-metabolic origin are uncommon. They seem to be related
to lesions in brainstem and/or thalamus, most often secondary to neopla-
sia or ischemia.

We report a case of TW secondary to intracranial hypertension and hy-
drocephaly which could be reversible after appropriate treatment. A 51

year-old man was admitted to emergency department for acute confusion
and left sided weakness. Neurological examination showed a global apha-
sia and left hemiplegia. Brain CT disclosed a large right fronto-parietal
hematoma dissecting into the lateral ventricule. Presumed etiology was
systemic hypertension. The patient initially recovered from motor and
phasic deficits, but within a month developed progressive obtundation and
confusion (GCS 11/15). Brain CT revealed a communicating tertaventricu-
lar hydrocephaly. The EEG disclosed a theta-delta background activity
with TW mostly in the left hemisphere, partially reactive to light and
sound. Any metabolic disturbance was excluded. Repeated lumbar punc-
tures improved the clinical status.An EEG done 4 days later was normal.

Although the mechanism remains unexplained, the relief of compres-
sion of the thalamus and brainstem by increased pressure, may have played
a role in the resolution of the EEG abnormalities.

P403
Clinical EEG in the evaluation of patients with headache
J. Mendes-Ribeiro, A. Silva, I. Pires, G. Sousa
Hospital S. João (Porto, P)

Introduction: It was stated a few years ago that Electroencephalography
(EEG) is not indicated in the routine evaluation of patients presenting with
headache (Gronseth and al; Neurology 1995; 45;1263–67). The emergence
of the several antiepileptic drugs (AEDs: for instance, Valproic acid, Topi-
ramate) as antimigranous agents raises the issue whether the clinical EEG
may play a role in for instance selecting the best headaches candidates for
the AED.

Purpose: to evaluate the EEG features in a headache patients sample in
order to identify the headache subgroups who are most likely to benefit
from this test and to define grounds for a prospective study aiming at iden-
tifyng the best headache candidates for AEDs.

Material and Methods: We reviewed EEG findings in a sample of 45 pa-
tients referred for headache to our EEG lab in Hospital S. João General
Hospital (Porto, Portugal) during 2003, during which 1986 EEG recordins
and about 500,000 outpatients visits were performed.

Results: Headache was an indication for clinical EEG in a small pro-
portion of patients (about 2 %). The EEG findins were as follows: normal
recordings in 16 patients (36 %), generalized or focal slowing in 16 patients
(36 %) and epileptiform activities (EA) in an additional 13 subjects (28 %).
The patients presenting EEG EA were mostly males (sex ratio: 5 females/8
males) and significantly younger (mean age * S. E.M: 16.3 * 3.5 yrs) as op-
posed to normal EEG patients (13 females/3 males; 31.7 * 3.7 yrs; p = 0.002)
and EEG slowing subjects (14 females/3 males; 31.5 *4.3; p = 0.004). A final
diagnosis of Epilepsy was done in 4 patients with EA (31 %) in contrast
with none in the other two groups.

Conclusion: The EEG was not considered to be a clinically useful test in
the evaluation of patients with headache in our General Hospital, as may
be inferred from the low figure for the EEG recordings requested because
of headache. However, the EEG was at least useful in the young male, in
whom epilepsy should be considered a pertinent diagnosis. A larger sam-
ple in a prospective blinded study the EEG may help to select the patients
amenable to have the best AEDs efficacy, by comparing clinical response
among the EEG subgroups.

Cerebrovascular disorders

P404
Early versus delayed thrombolysis in embolic stroke in rats: effects on
blood flow, DC potential and infarct morphology
O. Schüler, D. Otto, N. Plesnila, A. Baethmann, T. Hemmen, T. Back
Krankenhaus München-Bogenhausen, Philipps-University, Ludwig-Maxi-
milians University (Munich, Marburg, D)

We sought to study the effect of tissue plasminogen activator (TPA) treat-
ment on recanalization rates, on periinfarct depolarizations (PID) as an
important mechanism of injury, and on infarct patterns comparing early
versus delayed thrombolysis. Rats were submitted to middle cerebral
artery (MCA) clot embolism and treated with TPA 1.5 hours and 3.5 hours
postocclusion. Occlusion and reperfusion patterns were monitored by us-
ing cortical laser-Doppler flowmetry; the direct current (DC) potential was
recorded to detect periinfarct depolarizations. Following an observation
time of 6 hours, animals were sacrificed to obtain histology. Volumes of
complete infarction and scattered neuronal injury were separately deter-
mined. TPA treatment induced (delayed) reperfusion in 58 % of treated an-
imals. The probability of reperfusion did not differ significantly between
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the groups of early (54 %) and delayed TPA treatment (64 %, p > 0.05). TPA
treatment lead to a 3fold reduced frequency of PID if successful reperfu-
sion was observed (p < 0.001). The volume of complete infarction was sig-
nificantly reduced in TPA treated animals with successful reperfusion
(34 ± 9 qmm, mean ± SEM, n = 14) compared with vehicle treatment
(88 ± 21 qmm, p < 0.05). TPA treatment without successful reperfusion did
not lead to reduced infarct volumes. Scattered neuronal injury as percent-
age of the total ischemic lesion was 22 ± 4 % in vehicle treated and 37 ± 5 %
in successfully reperfused rats, respectively (p < 0.05). In summary, suc-
cessful thrombolysis – whether applied early or delayed – inhibits periin-
farct depolarizations, reduces total ischemic lesion volume, but increases
the percentage of scattered neuronal injury.

P405
Middle cerebral artery stenosis morphology and risk of recurrent is-
chaemic stroke, a transcranial colour-coded Doppler study
F. Casoni, A. Colombo, G. Malferrari, P. Nichelli
University of Modena, Reggio Emilia Hospital (Modena, Reggio Emilia, I)

Background: patients with intracranial symptomatic atherosclerotic
stenosis have a rate of recurrent cerebrovascular ischemic events, coronary
hearth disease and death. Trancranial doppler ultrasound (TCD) is a use-
ful method for measuring blood flow velocities in the intracranial vessels
and for detecting occlusion and stenosis of the basal cerebral arteries.
Transcranial Color Doppler ultrasonography (TCCD) is a recent tecnique
for visualizing the intracranial arteries and for evaluating the intracranial
haemodynamics. We investigated the relationship between the middle
cerebral artery stenosis morphology and clinical recurrence by TCCD and
angiopower transcranial ultrasonography.

Patients and methods: 43 patients (33 male, 10 female; mean age
65.53 ± 10.7) with first ischemic stroke admitted to our Neurological De-
partment between January and December 2002 presented intracranial
stenosis. The middle cerebral artery (MCA) stenosis was evidenced in 20
patients. The MCA stenosis were classified into severe (> 50 %) and mild
(< 50 %) following the Baumgartner criteria (1999) on the basis of the
mean velocity and the systolic and diastolic peak velocity. Moreover, we
studied MCA stenosis morphology by TCCD and Angiopower transcranial
doppler using the contrast agent (SonoVue, Bracco SA) and we defined 3
types of stenosis: monofocal with or without post-stenotic dilatation and
tubular. Clinical and TCCD recordings were performed at 3th, 6th and 12th

month from the discarge.
Results:a new ischemic event during the follow up in the territory sup-

plied by the stenosed MCA occurred in 6 (30 %) out of 20 patients. In all 6
patients MCA haemodynamic study evidenced a severe MCA stenosis; the
MCA morphological study showed 4 tubular stenosis and 2 monofocal
stenosis without post-stenostic dilatation. Out of the other 14 patients 8
presented a severe monofocal stenosis with post-stenotic dilatation and
the other 6 patients had a mild stenosis with tubular or monofocal mor-
phology.

Conclusion: our preliminary data suggest that a severe MCA stenosis
with tubular or monofocal without post-stenotic dilation morphology may
be considered a predictive factor of ischemic stroke recurrence. We sup-
pose that in patients with tubular or monofocal without post-stenotic di-
lation stenosis a loss of wall vessel reactivity may be the cause of the rec-
current stroke with an haemodynamic or prothormbotic mechanism.
Futher studies are needed to confirm our preliminary findings.

P406
The association of plasma angiotensinogen and angiotensinogen gene
polymorphism with ischaemic cerebrovascular diseases
Y. D. Zhang
Nanjing Brain Hospital (Nanjing, CHN)

Objective: To investigate the association of plasma angiotensinogen (AGT)
level and its gene polymorphism with ischemic cerebrovascular diseases.

Methods: In 57 cases of ACI, 52 cases of lacunar infarction, 43 cases of
essential hypertension and 65 healthy controls, the T704C and C521T mu-
tations at exon2 of AGT gene were analyzed by the methods of PCR-RFLP.
The plasma levelss of AGT in ACI patients and controls were measured by
means of radioimmunoassay.

Results: The plasma AGT level in the acute phase of ACI patients
(194.47 ± 43.83 ng/L) was significantly higher than that in the recovery
phase of the patients(163.45 ± 42.64 ng/L) and that in the con-
trols(159.34 ± 45.24 ng/L)(P < 0.05, respectively). The frequencies of 704C
allele in ACI were significantly higher than that in the controls. The 704C
allele was associated with increased plasma AGT level. The frequencies of

521T allele were significantly higher only in the patients with lacunae in-
farction.

Conclusion: The event of cerebral infarction can result responsively in
the increased level of plasma AGT, which may be related to the degree of
ischemic brain damage. There is a significant correlation between 704C al-
lele of AGT gene and ACI, while 521T allele associates with lacunar infarc-
tion.

P407
Morphological features and clinical outcome in hemihydranencephaly
S. Ulmer, M. A. Brockmann, F. Moeller, U. Stephani, J. P. Kuhtz-Buschbeck, O.
Jansen
Institute of Radiology, Division of Neuroradiology, Department of Neuro-
pediatrics, Institute of Physiology (Lubeck, Kiel, D)

Occlusion of one carotid artery between week 20th and 27th of gestation is
thought to be the underlying mechanism of hemihydranencephaly, a rare
brain damage lacking one complete hemisphere. Only seven cases have
been reported so far.

We performed MRI and a variety of standardized tests (Wolf Motor
Function Test (WMFT), Motor-activity-Log (MAL), 2 point discrimination
(2pd), Purdue Pegboard and documentation of mirror movements) for
quantitative assessment of sensorimotor skills in a 36 y/o patient suffering
from hemihydranencephaly.

MRI demonstrated nearly complete absent of the left hemisphere re-
placed by CSF with a remaining small residual hippocampus, a small rim
of the occipital cortex and a small left cerebral peduncle. The cerebellum
was completely normal. There was no left internal carotid artery.

Clinical testing demonstrated impairment due to reduced speed and/or
precision of the performed task and limited fine motor control with a
threshold of 10 mm in the 2pd leading to 64 of 85 of all possible points
(75 %) at the WMFT and the impossibility to perform the Purdue pegboard
with the affected hand. Although natural prehension movements were al-
most unimpaired, only some skills requiring fine motor control were im-
possible with the disabled hand (MAL). Strong mirror-movements were
found in movement of both hands.

Even though there seems to be no compensation by the arch of Willis
or leptomeningeal collaterals, the immature brain may compensate for
neuronal injury by cortical reorganisation. Because of the subtotal damage
of the “dominant” hemisphere, assumed to harbour speech areas, a severe
hemiparesis, aphasia or dysphasia or severe intellectual impairment would
have been expected, whereas speech was not impaired in our patient who
completed school and is fully integrated in social live. Disabilities in the
clinical tests were caused by deficits in fine motor control as predicted in
the MAL. Maximum points were not reached because of reduced speed
and/or reduced precision of the performed tasks. As fine motor control re-
quires unaffected 2-point discrimination, he was unable to perform the
Purdue Pegboard with his affected right hand. Morphology cannot predict
clinical impairment. Axonal migration or sprouting, development of new
connections or activation of already existing pathways may be responsible
to achieve almost normal skills, whereas the later seems to be most likely
executing the lacking functions of the destroyed hemisphere.

P408
Increased frequency of white matter lesions in patients with osteonecro-
sis (WMLeON) of the femoral head
G. Hadjigeorgiou, K. Aggelakis, E. Dardiotis, A. Zimbis, A. Karantanas, A.
Papadimitriou, K. Malizos
University of Thessaly (Larissa, GR)

White matter lesions (WML) are commonly seen in cerebral MR imaging
in normal and demented elderly people or young people suffering from
migraine. We present, data showing that WML are detected in an unex-
pectedly high frequency in patients with non-traumatic osteonecrosis of
the femoral head compared to age and sex-matched controls. We desig-
nated the coexistence of WML and osteonecrosis as WMLeON (white mat-
ter lesions in osteonecrosis).We examined the possible association of WM-
LeON with hyperlipidaemia and other risk factors for WML or
osteonecrosis of the femoral head.

The patients group with WML (n = 29) was compared to the patients
without WML (n = 22) for each continuous variable (age, age at onset, du-
ration, total cholesterol, HDL, LDL, Lpa, ApoB, ApoA1, triglycerides) using
the t-test for two independent samples. The proportions of the two groups
were compared for each categorical variable (sex, daily smoking, hyper-
tension, diabetes, migraine, history of vascular disease, history of corti-
costeroid treatment, and SLE) using a chi-square test with Yates correction.
The three groups (A, B, or C according to the grade of WML) were com-
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pared for the different continuous variables (total cholesterol, HDL, LDL,
Lpa, ApoB, ApoA1, triglycerides) using one-way anova. Individual com-
parisons between the groups (A vs B, A vs C and B vs C) were carried out
using post-hoc tests with Bonferonni’s correction.

Clinical neurological examination was normal in all patients. WML
were detected in 29 (29/51; 56.9 %) patients with osteonecrosis of the
femoral head. The frequency difference of WML between control group
(2.3 %)and group of patients with osteonecrosis was statistically signifi-
cant (p < 0.0001). At the time of the brain MRI examination the mean ( ±
SD) age and duration of disease of patients with non-traumatic os-
teonecrosis in whom WML were revealed was 33.6 ± 10.3 years and
31.7 ± 25.3 months whilst that of patients in whom WML were not demon-
strated was 33.1 ± 11.7 years and 30.6 ± 22.6 months respectively. The fre-
quency of history of corticosteroid treatment was statistically lower in pa-
tients with WMLeON (58.6 %) compared to those without (90.1 %)
(p = 0.03). We found no association of WMLeON with diabetes, stroke, hy-
perlipidaemia, migraine, smoking, alcohol consumption, hypertension,
atrial fibrillation or systemic lupus erythematosus.

Further studies are needed in order to clarify the clinical significance
of WMLeON.

P409
A study of serum angiotensin-converting enzyme activity in ischaemic
stroke
Y. D. Zhang
Nanjing Brain Hospital (Nanjing, CHN)

Objective: To study the relationship between the ischemic stroke and
serum angiotensin-converting enzyme (ACE) activity.

Methods: The serum ACE activity in 47 cases of vascular dementia
(VD), 43 cases of cortical infarction (CI) and 30 healthy controls was mea-
sured by means of capillary electrophoresis-ultraviolet detection.

Results: Compared with that in healthy controls (22.62 ± 5.44 U/L), the
serum ACE activity was significantly lower in CI patients
(19.26 ± 5.11 U/L), particularly in those patients with hypertension
(18.42 ± 5.20 U/L) and male ones (19.71 ± 4.99 U/L). There was a slight re-
duction of serum ACE activity in VD patients(21.95 ± 7.19 U/L), but not
significantly.

Conclusion: The serum ACE activity decreases in the event of ischemic
stroke, and is related to the degree of cerebral tissue damage.

P410
Blink reflex as a complementary test for MRI in early detection of brain
stem strokes
M. Shirzadi, M. Zare, J. Ziae, K. Basiri, S. Khosravi
Isfahan University of Medical Science (Isfahan, IR)

Objectives: Early detection of vertebro-basilar insufficiency is of para-
mount importance. Brain MRI was the only method of diagnosis for many
years, but in addition to high cost and delay in report, it may not detect all
brain stem lesions. In this study Blink reflex (BR) was evaluated as a com-
plementary test for MRI.

Methods: Fifty-five patients were studied [27 anterior circulation
stroke patients (ACSP) and 27 posterior circulation stroke patients
(PCSP)]. MRI was performed within the first week of the onset. Nineteen
age and sex matched healthy people enrolled as controls. BR was per-
formed within the first 24 hours of the onset. Frequency of abnormal re-
sponses in ACSP and PCSP was compared with MRI findings. Then abnor-
mal responses in two groups were compared by chi-square test.

Results: In both ACSP and PCSP two patients had normal BR responses,
and in 25 patients R1 or R2 responses were absent or prolonged (92.5 %).
R1was absent or delayed in 16 PCSP, but it was abnormal in only two ACSP
(P < 0.0001). Abnormal R2 responses were detected in 22 PCSP and 24
ACSP.

Conclusion: BR abnormalities had high correlation with MRI findings
in PCSP (92.5 %). BR was performed in all of our patients within the first
24 h of onset, and its results were available immediately. This test is easy
and comfortable for the patient, has low cost and is available every where.
Therefore we introduced BR as a complementary (but not replacing) test
for MRI in early detection of brainstem infarctions.

In comparison of BR responses in ACSP and PCSP, abnormalities of R1
responses had high accuracy in differentiation between anterior and pos-
terior circulation strokes (p < 0.0001). we concluded that BR responses not
only can detect brainstem infarctions rapidly and readily in its early stages,
but also can differentiate ACSP from PCSP with high accuracy.

P411
Transcranial Doppler sonography evaluation of anterior cerebral artery
variations
Y.-S. Lee, H. Kwon
Municipal Boramae Hospital (Seoul, KOR)

Transcranial Doppler sonography (TCD) is useful to evaluate intracranial
arteries, however, interpretation of the TCD results in anterior cerebral
artery (ACA) is sometimes difficult due to hypoplasia or aplsia. Compar-
ing with MRA, we try to define useful TCD indices and cut-off values to de-
termine the variations of ACA. Consecutive patients who underwent TCD
and MRI/MRA were included. Patients with cerebrovascular abnormality
or inadequate temporal windows were excluded. ACA status was classified
as normal (NL), hypoplasia (HP), and aplasia (AP) according to MRA. TCD
indices of mean flow velocity (MFV), pulsatility index (PI),ACA/MCA flow
velocity ratio, and asymmetry index of ACA (AI) were blindly compared
with MRA between NL, HP, and AP group. Two hundred and forty one pa-
tients (male 51 %, mean age; 58.5 years) were included, and 193 patients
(80 %) were classified as NL, 34 (14 %) as HP and 14 (6 %) as AP. MFV was
52.8 ± 16.3 cm/s, 41.2 ± 15.8 cm/s, 20.0 ± 19.0 cm/s in NL, HP, and AP
(p < 0.05). PI and ACA/MCA flow velocity ratio was not significantly dif-
ferent. AI was 21.5 %, 50.4 %, 105.2 % in NL, HP, and AP(P < 0.001). Using
AI criteria, sensitivity and specificity was 50 % and 92 % for the diagnosis
of HP (AI > 50 %), or 43 % and 98 % for AP (AI > 100 %). In conclusion,ACA
velocity should be interpreted with caution and AI is useful to differenti-
ate hypoplasia and aplasia from normal ACA.

P412
Intracranial stenosis as a risk factor for ischaemic stroke
F. Casoni, A. Colombo, G. Malferrari, N. Marcello, P. Nichelli
University of Modena, Neurological Clinic (Modena, Reggio Emilia, I)

Background: intracranial stenosis is considered the cause of approxi-
mately 8 % of all stroke in white patients. Up to now the diagnose of in-
tracranial stenosis has been based on invasive imaging technique that has
probably underestimate its real prevalence. We investigated by Transcra-
nial Color Doppler ultrasonography (TCCD) the presence of intracranial
stenosis in a series of patients with ischemic stroke. Moreover distribution
of some cerebrovascular risks factors was studied in patients with and
without intracranial stenosis.

Patients and methods: 134 patients (106 male; 28 female, mean age
63.99 ± 9.51) with first ever ischemic stroke admitted to Neurological De-
partment of Reggio Emilia Santa Maria Hospital between January and De-
cember 2002, were studied by extracranial and intracranial ultrasonogra-
phy. On the basis of the intracranial stenosis presence, patients were
divided in two groups. Demographic data (age, sex), diabetes mellitus, hy-
pertension, cigarette smoking, hypercholesterolemia, lipoprotein (a)
(Lp(a)), atrial fibrillation and cardiac disease were assessed in each pa-
tient.

Results: intracranial stenosis were found in 43 (33 male, 10 female;
mean age 65.53 ± 10.7) out of 134 patients; all intracranial stenosis were
confirmed by neuroradiological investigations (cerebral angiography, an-
gio-magnetic resonance (MRA)). The other group of 91 patients didn’t
present intracranial atherosclerosis. In the two groups a similar distribu-
tion for demographic data, diabetes mellitus, hypertension, cigarette
smoking and cardiac disease was observed. High serum level of Lp(a) was
more frequent in the group with intracranial stenosis compared with
patients without intracranial atherosclerosis (13.95 % versus 3.29 %,
p = 0.03). Moreover hypercholesterolemia was higher in patients with in-
tracranial disease but it didn’t reach a statistical significativity (p = 0.06).
Conclusion: in our group of patients a high prevalence of intracranial
stenosis was found; this datum could be explained by the non invasive
technique used. A positive correlation between intracranial stenosis and
Lp(a) was evidenced. Intracranial atherosclerosis may be considered an
important risk factor for ischemic stroke and it should be taken in mind
for primary and secondary prevention therapy.

P413
Influence of spirapril on hemodynamics of cerebral circulation in hyper-
tensive patients
T. Kostyrya, O. Gulkevych, L. Bezrodna
Institute of Cardiology (Kiev, UKR)

Objective: To assess the effect of spirapril (6 mg once a day) on cerebral
blood flow (CBF) parameters in hypertensive pts.

Design and Methods: Twenty pts with mild to moderate hypertension
(47.9 ± 6.2, 15 males) treated spirapril within two months in dose 6 mg
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daily and 10 healthy (normotensive) controls were studied. 24 hour ambu-
latory blood pressure monitoring and doppler ultrasonography were per-
formed at the end of wash-out period, after 4 and 8 week treatment.
Doppler-derived parameters from CBF velocity wave was tested. The cere-
brovascular resistance (CVR) and CBF index were calculated using mea-
surements from Doppler ultrasonography of internal carotid artery and
systemic blood pressure. Statistical analysis were performed by pair vari-
ant method.

Results: Spirapril significantly decreased systolic, diastolic and mean
blood pressure.We observed that in the group of hypertensive pts mean ve-
locity of internal carotid artery (Vm) was lower compared to the controls
(23.5 ± 3.9 versus 34.3 ± 2.7 cm/s, p < 0.05). CVR was significantly lower in
controls compared to hypertensive pts (4.9 ± 0.4 versus 2.6 ± 0.2 mmHg/
cm/s, p < 0.05). Under 4 weeks of treatment Vm has not changed signifi-
cantly(23.5 ± 3.9 versus 26.0 ± 3.1 cm/s) and after 8 weeks of treatment Vm
has not changed significantly as well (23.5 ± 3.9 versus 26.2 ± 2.2 cm/s), but
CVR lowered in hypertensive pts (4.9 ± 0.4 versus 4.0 ± 0.4 mmHg/cm/s,
p < 0.05) and CBF index increased respectively (12.8 ± 1.4 versus 16.1 ± 2.1,
p < 0.05).

Conclusion: Our findings suggest that pts with mild to moderate hy-
pertension had significantly low Vm in comparison with healthy nor-
motensive pts. Spirapril (6 mg once a day) beneficially decreased CVR and
increased CBF index in comparison to parameters before and after 8 week
treatment. Comparing the effect of treatment to the value of parameters
obtained from healthy controls we concluded that spirapril was able to im-
prove the hemodynamics of cerebral circulation.

P414
Papillary fibroelastoma, a rare but treatable cause of ischaemic stroke
H. Husson, J. F. Lefort, F. Klapczynski, F. Chedru, A. Ameri
CHG Meaux (Meaux, F)

Background: Papillary Fibroelastoma (PFE) is a rare benign cardiac tumor,
located mostly on valvular surfaces. PFE are associated with embolic com-
plications, particularly ischemic stroke. Symptomatology may be con-
nected to either tumor embolization or cruoric emboli. We report a case of
recurrent transient ischemic attacks (TIA) caused by a PFE located on the
mitral valve.

Case Report: A healthy 31-year-old man presented with three TIAs
(ataxia of the right arm during 1mn, paresthesis of the left hand during
30s, right ataxia and dysarthria during 10 hours) over a two month period.
MRI showed several ischemic lesions in the right parietal lobe and in the
right cerebellar hemisphere. Routine blood chemistry, coagulation profile,
ECG, transthoracic echocardiography (TTE), trans-cranial and cervical
doppler were normal.Transesophageal echocardiography (TEE) revealed a
small lesion attached to the mitral valve. The lesion was surgically resected
with a conservative valve-sparing approach. Macroscopic examination re-
vealed a small friable tumor and histological examination confirmed the
diagnostic of PFE. No new embolic events occurred and no evidence of re-
gurgitation or recurrence was seen on TEE at follow up.

Conclusion: PFE is a rare etiology of strokes in young patients, but con-
firms the importance of systematic TEE. Despite their benign histological
characteristic, surgery is required because of their high embolic potential
and because there is no recurrence of embolism after surgical excision.An-
ticoagulation should not be an alternative.

Poster session 3

Peripheral neuropathy

P415
Pegylated alpha interferons (PEG-IFNs) peripheral neurotoxicity:
prospective study in chronic hepatitis C
C. Briani, G. Zara, L. Cavalletto, E. Toffanin, E. Bernardinello, M. Ermani, S.
Ruggero, L. Chemello, L. Battistin
University of Padua (Padua, I)

Background: Alpha-interferon (IFN) is currently used in chronic hepatitis
C. Its use is, however, limited by central nervous system side effects. There
are reports of both improvement and worsening of neuropathy during al-
pha-IFN treatment, but the possible neurotoxicity on peripheral nervous

system has never been consistently investigated. Moreover, despite the
well-known autoimmune potential of IFNs, the occurrence of antibodies
against peripheral nerve antigens has never been evaluated.

Objective: To assess whether pegylated IFNs (PEG-IFNs) treatment is
associated with occurrence, worsening or improvement of neuropathy
and/or with the occurrence of antibodies against peripheral nervous sys-
tem antigens in patients with hepatitis C virus (HCV) infection.

Patients and methods: Twenty-six HCV patients (19 male, 7 females,
median age 41.5 ± 9.6 years) have been treated with PEG-IFNs (alpha-2a
180 µg weekly or alpha-2b 1.5 µg, weekly) and ribavirin for 6–12 months.
Eleven patients had peripheral neuropathy at recruitment. Before therapy
(T0) all patients underwent quantitative viral RNA determination, HCV
genotype analysis, liver biopsy, neurological and electrophysiological eval-
uation. Antibodies to peripheral nerve antigens (gangliosides, sulfatides)
were assessed by ELISA at the beginning and at every follow up visit. Re-
sponse amplitude and conduction velocities of median, ulnar, sural, and
peroneal nerves were recorded. During therapy (T1) (mean follow-up
7.8 ± 4.0 months), patients were neurologically and electrophysiologically
re-evaluated. Eighteen HCV patients (11 males, 7 females, median age
47.4 ± 9.6) with comparable viral load, not in IFN treatment, were studied
as controls.

Results: During therapy with PEG-IFNs, no significant differences of all
electrophysiological parameters were detected between T0 and T1 evalua-
tions (repeated measures ANOVA) in all 44 treated and not treated pa-
tients, also in those with neuropathy at recruitment. No correlations were
found between electrophysiological parameters and length of therapy
(Spearman’s Rho). Some patients developed antibodies to peripheral nerve
antigens during treatment.

Conclusions: Peripheral neuropathy seems not to complicate PEG-IFNs
therapy in patients with chronic hepatitis C. An ongoing follow-up study
on a larger group of patients will help confirm these results.

P416
Gene expression profiling in CIDP
S. Renaud, A. Hays, T. Brannagan III, H. Sander, M. Edgar, L. Weimer, M.
Olarte, M. Dalakas, Z. Xiang, M. Danon, N. Latov
University Hospital Basle, Columbia University, Cornell University, Na-
tional Institute of Health, University of Minnesota (Basle, CH; New York,
Bethesda, Minneapolis, USA)

Objective: To compare gene expression in sural nerve biopsies from pa-
tients with chronic inflammatory demyelinating polyneuropathy (CIDP)
to normal nerve (NN) or vasculitic neuropathy (VAS).

Background: DNA microarray technology allows for simultaneous
analysis and comparison of gene products expressed in normal and dis-
ease tissues. Such analyses could provide information about disease patho-
genesis and identify potential biological markers or therapeutic targets.

Design/Methods: Gene expression in archived frozen sural nerve biop-
sies of patients with CIDP (n = 8) was compared to that in VAS (n = 3) or
NN (n = 3). 100ng of total RNA was converted into biotin labeled comple-
mentary RNA (cRNA), hybridized to the Affymetrix human U133 mi-
croarray set (Santa Clara, CA) and processed on the fluidics station under
the control of the Microarray Suite software. The data was analyzed using
Microarray Analysis Suite v5.0 and GeneSpring™ v6.1 (Silicon Genetics,
Redwood City, CA).

Results: 3 genes, Stearoyl-CoA desaturase (SCD), NADPH dehydroge-
nase, quinone 1 (NQO1) and eukaryotic translation initiation factor 1A
(EIF1A) were significantly upregulated in CIDP in comparison to NN or
VAS (Welch t-test with log transformed data; p 0.05, fold change 2.0, genes
present in at least one sample). SCD is a rate-limiting enzyme in the
biosynthesis of monounsaturated fatty acids that are present in myelin,
which has been implicated in the demyelination-remyelination process
and neonatal myelin development. NQO1 is an antioxidant that may be
neuroprotective in conditions of oxidative stress. It catalyzes the two-elec-
tron reduction of various quinones, preventing their participation in re-
dox cycling and subsequent generation of reactive oxygen species. Other
genes that were overexpressed in CIDP vs NN included the chemokine re-
ceptor 4 (CXCR4) and the MHC class II DQ beta 1 antigen (HLA-DQB1).

28 genes were overexpressed in both CIDP and VAS compared to NN,
most of which are involved in immunity and inflammation. These included
the early T-cell activation gene CD69, the allograft inflammatory factor
(AIF1) that is upregulated in vascular damage and CD44, which has a pos-
tulated role in matrix adhesion and lymphocyte activation.

Conclusions: Several upregulated genes were identified by differential
gene expression in nerve biopsies from patients with CIDP or VAS. These
could provide clues to pathogenesis, or serve as potential disease markers
or therapeutic targets.
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P417
Number of Langerhans immune cells in painful and painless neu-
ropathies in human skin biopsies
J. Brinkhoff, M. Marziniak, C. Sommer
Neurology (Wurzburg, D)

Background: Langerhans cells (LC) make contact with epidermal neurites
and, when activated, synthesize molecules with the ability to sensitize ax-
ons.We speculated that the number of LC in human skin is increased in pa-
tients with long lasting painful neuropathy, comparable to increased num-
bers of LC in skin biopsies of rats after nerve injury.

Methods: In the present prospective study we investigated the correla-
tion of numbers of Langerhans immune cells to pain in peripheral neu-
ropathies. Twenty-one patients were studied. All patients underwent 1) a
clinical examination, 2) quantitative sensory testing, and 3) sural nerve
biopsy and a skin biopsy on the same side where sural nerve biopsy was
performed. Eleven patients had a painless and 10 patients had a painful
neuropathy. Sural nerve and skin biopsy specimes were processed accord-
ing to established methods.

Skin biopsy was stained with two different standard
macrophage/monocyte markers, CD1a and HLA-DR, and were labeled by
avidin-biotin peroxidase procedure with DAB as a chromogen. Numbers of
LC were counted in 2 sections per patient and the epidermal area was mea-
sured using Image Pro Plus 4.0 software.

Results: The average age was 58.6 ± 12 years. Nine patients had chronic
axonal neuropathy, 7 patients presented with CIDP, and 5 with vasculitis.
Ten patients suffered from a painful neuropathy with burning dysaesthe-
sias. The average number of LCs in the biopsies of patients with painful
neuropathy was 63.7 ± 39.2/mm2 compared to 64.7 ± 44.3/mm2 in painless
neuropathy. The mean numbers of LC were in the same range in the dif-
ferent histological groups (CIDP 74.3/mm2, vasculitis 51.4/mm2 and
chronic axonal neuropathy 59.6/mm2).

Conclusions: Thus, the numbers of LC were unrelated to etiology of the
neuropathy and the presence of pain in neuropathy. This may indicate that
LC are not involved in the sensitization of nerve fibers, or that their in-
volvment is not associated with long-term changes in cell numbers.

P418
Severe Guillain-Barré syndrome in a patient with POEMS syndrome
shortly after treatment with mabthera (Rituximab), an anti-CD20 mono-
clonal antibody
D. Adams, P. Lozeron, C. Lecroix, Y. Taoufik, A. Bourgarit, C. Richard, P. Fer-
mand, G. Said
Hôpital de Bicêtre (Le Kremlin Bicêtre, F)

Mabthera, a murine/human chimeric monoclonal antibody specific for the
CD20 surface marker on B cells, has recently been proposed to treat pa-
tients with neuropathy associated with IgM monoclonal gammopathy.

A 71 y. old woman with POEMS syndrome developed a Guillain Barré
syndrome within 24 h after the first course of mabthera.

In 2001 this patient experienced paresthesiae of the feet that affected
the hands a year later, without functional impairment. In April 2003, dif-
fuse oedema with scleroderma-like skin thickening appeared in the lower
limbs (LL), the hands and face along with maculopapular eruption, peri-
orbital erythema and facial telengiectasias. A skin biopsy was not con-
tributive. Serum biclonal IgMk IgGk gammopathy, without anti-myelin an-
tibodies was found. Bone marrow aspiration showed mild increase of
lymphoplasmacytic cells. Skeletal radiological survey was normal. Body
CT scan showed mild hepatomegaly. She was seropositive for HHV-8. Elec-
trophysiological studies showed a slight increase of distal latencies (DL),
normal motor conduction velocities (MCV) with severe reduction of the
amplitude of compound muscle action potentials amplitudes in the LL. In
the the left peroneal nerve: DL: 4.6 ms, MCV: 39m/s, ampl. 1.1 mV. A
POEMS syndrome was suspected and a treatment by mabthera under-
taken.

One day (Day 1) after infusion of mabthera (600 mg/d.), the patient ex-
perienced numbness in the feet, weakness in the LL and progressive walk-
ing difficulty. Motor deficit gradually worsened and 4 days later weakness
had extended to the upper limbs and the trunk. CSF studies showed in-
creased protein content 0.66 g/dL, 5 cells/mL. She developed swallowing
difficulties and was admitted in the Intensive Care Unit. On Day 6, she had
flaccid tetraplegia, with strength graded 1/5 in LL (MRC scale), 2/5 in UL,
weakness of neck flexors and diffuse areflexia. Position sense was impaired
in distal LL and she had stocking hypoesthesia. Electrophysiological stud-
ies showed diffuse motor demyelinating polyneuropathy with increased
DL, decreased MCV and reduction of CMAPs amplitude in UL and LL. For
the left peroneal nerve: DL: 10 ms, MCV: 24m/s, CMAP: 1.1 mV.

A biopsy of the superficial peroneal nerve was performed. The density

of myelinated fibers was nearly normal. Many fibers were undergoing an
acute, macrophage mediated, demyelinating process, with increased en-
doneurial cellularity. Teased fiber preparations confirmed the acute de-
myelinating process and EM examination showed microvesicular degen-
eration of the myelin sheath and macrophage stripping the myelin sheath,
characteristic of GBS. The patient’s condition required respiratory assist-
ance. IgIV were given.

Conclusion: This is the first case of severe adverse neurological side-ef-
fect of treatment of patients with monoclonal neuropathy and gammopa-
thy, with mabthera, which calls for more study of the role of CD20 + lym-
phocytes in this setting.

P419
Toxic neuropathies presenting with “swollen axons’’
Y. Parman, A. E. Oge, B. Kahyaoglu, A. Ozturk, P. Serdaroglu, F. Deymeer
Istanbul University (Istanbul, TR)

Peripheral neuropathy is a side effect of a wide variety of pharmaceutical,
occupational and environmental agents. Among these agents n-hexane,
disulfiram and thallium share similar histopathological aspects. They
specifically affect the neurofilaments in such a way as to disrupt their nor-
mal orientation. These disorganized neurofilamentous bundles form
swollen regions. As most human toxic neuropathies show non-spesific his-
tological changes, this unusual pathological feature may serve as a diag-
nostic clue. We studied the clinical, electrophysiological and histopatho-
logical aspects of 3 patients showing swollen axons in sural nerve biopsy.
Patient 1, was a 20 year old shoe-maker who had been utilising n-hexane
containing glue in a poorly ventilated workplace. He developed a distal
symmetrical sensorimotor neuropathy. Patient 2, was a 29 year old man
who showed a subacute painful neuropathy with alopecia. He had been
criminally exposed to thallium containing rat poison. Patient 3, was a 23
year old alcoholic man who also showed a subacute sensorimotor neu-
ropathy after a detoxifying treatment with disulfiram. Clinicopathological
and electrophysiological details of all the patients will be discussed in de-
tail.

P420
Electrophysiological changes in predialytic patients with polyneuropathy
treated with erythropoietin
W. Simri
Nahariya Hospital (Nahariya, IL)

Introduction: Neuropathy develops approximately in two thirds of patients
with advanced chronic renal failure characterized by demyelination and
axonal degeneration. The mechanism is unknown but may be related to ac-
cumulation and deposition of toxic substances. Erythropoietin (EPO) is a
major determinant of tissue oxygenation, performing this function
through the regulation of proliferation and differentiation of erythroid
progenitor cells. EPO receptors were demonstrated on a wide variety of
non-erythroid cells, but their specific functions in these nonhematopoietic
sites are not fully understood.

Aim of study: To evaluate the effect of EPO therapy on peripheral
polyneuropathy in predialytic patients.

Methods: Electrophysiological studies were performed in 46 predia-
lytic patients without neurological complaints before and five months af-
ter subcutaneous EPO therapy.

Results: Neuropathy was detected in 22/46 (48 %) patients. 12/22 (54 %)
had no diabetes mellitus. Fifteen patients completed the study.

Motor nerve conduction velocity (MNCV) and compound muscle ac-
tion potential (CMAP) of ulnar nerve was normal before and after five
months of EPO therapy. MNCV was reduced in median, peroneal and tib-
ial nerves and improved significantly (p = 0.04, p = 0.03, p = 0.04 respec-
tively) after five months of EPO therapy. CMAP was reduced in median,
peroneal and tibial nerves. It increased significantly to normal range
(p = 0.01) only in the median nerve. No significant improvement of CMAP
was recorded in peroneal and tibial nerves. Sensory nerve action potential
(SNAP) and sensory nerve conduction velocity (SNCV) were reduced in all
sensory nerves: ulnar, median and sural and did not improve significantly
after five months of EPO therapy. The improvement in MNCV after EPO
therapy was found only in non-diabetic patients. No correlation was found
between the increase in hemoglobin levels and the electrophysiological
improvement.

Conclusions: The significant improvement in MNCV in all affected
nerves that was not correlated with the increase in hemoglobin levels may
be related to direct action of EPO through specific receptors on human
neuronal cells. Moreover, the improvement of MNCV may suggest re-
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myelination through activation or induction proliferation of Schwann
cells.

P421
Rituximab therapy in IgM-paraproteinemic neuropathies
C. Kilidireas, N. Karandreas, L. Muselimi, M. A. Dimopoulos
University of Athens (Athens, GR)

Four cases of IgM paraproteinemia associated neuropathy (one Chronic
Inflammatory Demyelinative Polyneuropathy – CIDP, three demyelinative
sensorimotor neuropathies) were treated with Rituximab and various re-
sponses were noted. All the patients were tested for antibodies against
GM1, GM2, GD1a, GDI, Sulfatide (ELISA) and glucolipid extracts of bovine
Cauda Equine (TLC). Two out of four had anti-SGPG, -SGLPG antibodies
(cross-reacting with MAG). An excellent response was noted in the CIDP
patient with extranodal marginal zone lymphoma producing monoclonal
IgM.The two anti-MAG neuropathies differed in response. The first patient
with Waldestrom macroglobulinemia and anti-MAG neuropathy demon-
strated slightly improvement of neuropathy along with partial response of
the underlying lymphoma. The other anti-MAG patient with IgM-MGUS
(monoclonal gammopathy of undetermined significance) was stable
durign Rituximab therapy. Two months later his condition deteriorated
and the patient finally responded to a combination of Fludarabine and
Cyclophosphamide. The fourth patient (Waldestrom – not identified anti-
gen) was slightly improved.

In conclusion Rituximab is a useful therapy of paraproteinemic neu-
ropathies but further studies are needed to determine the specific clinical
and immunological parameters of the Rituximab responsive parapro-
teinemic neuropathies.

P422
Characterisation of neuropathies associated with elevated IgM serum lev-
els
A. Goldfarb, H. Sander, T. Brannagan, P. Magda, N. Latov
Weill Medical College of Cornell University (New York, USA)

The significance of quantitative IgM levels in evaluation of neuropathy is
unclear. We reviewed a cohort of neuropathy center patients with elevated
IgM levels with regard to clinical phenotype, electrodiagnostic features of
demyelination, presence of IgM monoclonal gammopathy based on serum
immunofixation, and autoantibody activity.

Elevated IgM levels were found in 45 (11.5 %) of 391 patients that had
been tested. Of the 45 patients, 24 (53 %) had polyclonal gammopathy and
21 (47 %) had an IgM monoclonal gammopathy. Anti-nerve antibodies oc-
curred in 14/21 (67 %) of patients with monoclonal gammopathy with the
following distribution: anti-Myelin Associated Glycoprotein (MAG) 11
(52 %); anti-sulfatide 3 (14 %); anti-GM1 1 (5 %); anti-GD1b and disialosyl
1 (5 %). Two patients had sulfatide and MAG antibodies. Only 1 patient
with polyclonal gammopathy (6 %) had autoantibody activity (anti-sul-
fatide). The percentage distribution of phenotypes among the groups was
as follows (monoclonal gammopathy: polyclonal gammopathy): predomi-
nantly large fiber sensory neuropathy (53, 46), a different sensory pattern
(14, 21), and sensorimotor (29, 33). One patient had a pure motor neu-
ropathy and she had a mononoclonal gammopathy and GM1antibodies. Of
the 30 patients that underwent electrodiagnosis, features of demyelination
were found in 18/30 (60 %), including: 77 % of the monoclonal gammopa-
thy patients, 47 % of the polyclonal gammopathy patients, 40 % of patients
without a specific autoantibody, and 100 % of patients with a specific au-
toantibody. The 3 monoclonal gammopathy patients that did not have au-
toantibodies all had axonal electrodiagnostic findings.

Conclusions: The most common clinical phenotype of patients with el-
evated IgM levels is a predominantly large fiber sensory neuropathy
(49 %). Patients with monoclonal or polyclonal gammopathies had a simi-
lar distribution of clinical phenotypes. Autoantibody activity occurred in
approximately 67 % of IgM monoclonal gammopathies, most often against
MAG, but was only rarely associated with polyclonal gammopathy. GM1
antibody activity was associated with motor neuropathy, whereas other au-
toantibody activities were associated with a predominately sensory or sen-
sorimotor phenotype. 60 % had electrodiagnostic features of demyelina-
tion. Serum testing for quantitative IgM and immunofixation may help
identify patients with autoantibody activity, demyelinating neuropathy, or
immune mediated neuropathies.

P423
Trauma complicating catamenial sciatica
M. de Freitas, O. Nascimento, P. Penna
Universidade Federal Fluminense (Niterói-Rio de Janeiro, BR)

Endometriosis is the result of an actively growing endometrial tissue in
sites outside the uterus. The cyclic sciatica secondary to endometriosis is
a rare condition.We report a woman with catamenial sciatica (CSc) who
had an exacerbation of her symptoms after a local trauma.

A 48-year-old female complained pain in the lateral surface of her right
leg and foot since June 1996. This painful burning symptom occured ex-
clusively in the catamenial periods. Hormonal supression of menstruation
was performed with complete recovering of the symptoms. She had been
asymptomatic for over three years. In July 1999 after a trauma over the
right hip, with hematoma formation on the upper right anterolateral thigh,
she began to feel paresthesias on the dorsolateral surface of the right foot
and difficulty for walking. She had a right anterolateral leg atrophy, weak-
ness graded 0/5 for the eversion and dorsiflexion and 3/5 for the inversion
of the right foot. Right ankle jerk was reduced and there was hypoesthesia
on the superficial peroneal nerve territory. Electrodiagnostic evaluation
disclosed slowed motor nerve conduction velocity with reduced CMAP
amplitude and absent F-wave in the right peroneal nerve. Electromyogra-
phy showed an incomplete lesion of the right sciatic nerve involving more
intensively the peroneal division. MRI revealed a high signal intensity on
T2-weighted images in the right sciatic nerve trunk beside piriformis mus-
cle. No improvement was obtained with prednisone. Surgical exploration
was not accepted.

Our patient had complicating CSc with trauma,that had not been pre-
viously reported. We think that the direct or indirect trauma could com-
plicate catamenial sciatica.An ectopic endometrious tissue is rich in blood
vessels, the trauma resulting in increasing symptoms, as occurred in our
patient.We believe that recommendations to avoid trauma mainly over the
hip regions, should be considered in all patients with CSc.

P424
Three cases of severe Guillain-Barré syndromes treated by intravenous
cyclophosphamide and corticosteroids
F. Casoni, A Colombo, M. Currò Dossi
University of Modena, Rimini Hospital (Modena, Rimini, I)

We report 3 cases of severe Guillain-Barrè Syndrome (GBS) not responder
to plasma exchange (PE) and IV immunoglobulin (IVIg), positively treated
with IV Cyclophosphamide and prednisone. First case: 47-year old women
admitted to our Neurological Department for progressive numbness and
pain in hands and feet, distal muscle weakness in limbs presented at neu-
rological examination severe muscle weakness in lower limbs and in arms.
Deep tendon reflexes were absent. Electrophysiological evaluation re-
vealed signs of demyelinating polyradiculoneuropathy and cerebrospinal
fluid (CSF) showed an albuminocytological dissociation. Diagnosis of GBS
was postulated and she was submitted to 5 PE but become paraplegic. She
was treated with IVIg therapy (0.4 g/kg/day for 5 days) associated with IV
metilprednisolone (1 g/day for 5 days) without benefits. After 1 month IV
cyclophosphamide (300 mg/m2/day for 4 days) and prednisone
(40 mg/m2/day for 5 days) were started and a slow improvement was noted.
Cyclophosphamide and prednisone were administered every month for 3
months. After 18 months from the onset she walked without assistance.
Second case: 50-year old men was admitted to our Neurological Depart-
ment for a progressive onset of numbness in hands and severe weakness in
lower limbs. Diagnosis of GBS was formulated. He was treated with PE and
then with IVIg, but developed tetraplegia with motor cranial nerves in-
volvement and needed ventilation. After 2 months he was treated with IV
cyclophosphamide and prednisone and slowly improved. This therapy was
given for 3 month and after 8 months he walked without assistance. Third
case: 70 years old man admitted to Piacenza Neurological Clinic for a pro-
gressive weakness and numbness in lower limbs presented a quadripare-
sis. The diagnosis was of GBS. 5 PE and then IVIg were administered. In
spite of an initial improvement he become paraplegic.After 2 months from
the onset IV cyclophosphamide and prednisone were administered and he
slowly improved. After 6 months of this therapy he walked without assist-
ance. In all 3 cases the electrophysiological study at recovery evidenced a
chronic inflammatory demyelinating polyneuropathy (CIDP). Conclu-
sions: these cases may be considered GBS with a chronic persistent trans-
formation or CIDP with a GBS onset.We suggest to consider a therapy with
IV cyclophosphamide and prednisone in severe case of GBS unresponsive
to conventional therapies and/or with electrophysiological CIDP features.
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P425
Residual fatigue, fitness and quality of life after training intervention in
patients with Guillain-Barré syndrome or chronic inflammatory demyeli-
nating polyneuropathy: 2 to 3 years follow-up
M. P. J. Garssen, J. B. J. Bussmann, T. Welter, P. I. M. Schmitz, H. J. Stam, P. A.
van Doorn
Erasmus Medical Center Rotterdam (Rotterdam, NL)

Background: Despite apparently good physical recovery after adequate
therapy, 80 % of patients with immune-mediated polyneuropathies is suf-
fering from severe fatigue and endurance intolerance. It was recently
demonstrated that physical training intervention in patients after Guil-
lain-Barré syndrome (GBS) or during the stable phase of Chronic Inflam-
matory Demyelinating Polyneuropathy (CIDP) is feasible and results in
significant decrease of fatigue and significant increase of physical fitness,
functional outcome, and quality of life. The training, a 12-week during cy-
cling program, 3 times a week 45 minutes, was performed in 16 GBS, and
in 4 CIDP patients. In this follow-up study, we examine the ‘long-term’ ef-
fects of this physical training program on ‘lifestyle’, fatigue, physical fit-
ness, functional outcome, and quality of life.

Methods: All 20 GBS and CIDP patients were contacted, and asked to
participate again in the current follow-up study, consisting of the same
questionnaires, maximal exercise testing and muscle strength measure-
ments. Results will be compared with questionnaires and physical mea-
surements before and after the training intervention, 2 to 3 years ago. Out-
come measures are categorised to patients’ lifestyle, fatigue (Fatigue
Severity Scale), physical fitness and muscle strength: cardio-respiratory
fitness (maximal cycle ergometer test), isokinetic muscle strength arms
and legs, and muscle strength hands (hand dynamometry), functional out-
come: impact of fatigue (Fatigue Impact Scale), and functional disability
(GBS-Disability Score), anxiety and depression (Hospital Anxiety en De-
pression Scale), handicap (Rotterdam Handicap Scale), and quality of life
(SF-36 Health Survey, Euroqol Health Questionnaire).

Results: 14 GBS and 3 CIDP patients returned a written authority for
participation. Baseline data: mean age of 54 years (range 30–69), mean 6.5
years after diagnosis, and 35 % male patients. Before this follow-up mea-
surements, most patients reported to “feel better” and still having benefits
from the training study. Other data are presently collected.

Conclusion: The physical training intervention was well tolerated and
effective for treatment of severe fatigue and impaired physical fitness in
‘recovered’ GBS and CIDP patients. Presently, the long-term effects of the
training intervention, using the same assessment scales and performing
the same physical measurements, are evaluated. The final results will be
presented.

P426
Treatment of chronic inflammatory demyelinating polyneuropathy with
interferon beta-1b
B. Elias, H. Köller, H.-P. Hartung, B. Kieseier
Heinrich-Heine-University (Dusseldorf, D)

Background: Chronic inflammatory demyelinating polyneuropathy
(CIDP) is an immune mediated disorder of the peripheral nervous system,
clinically characterized by symmetrical motor and sensory involvement.
The effectiveness of corticosteroids, intravenous immunoglobulin (IVIG)
and plasma exchange in the treatment of CIDP has been established in var-
ious randomized trials, however some patients do not respond to these
treatment modalities.

Case report: In June 2001 a 41-year old male Caucasian developed a
progressive, symmetrical, distaly stressed weakness in both upper and
lower limbs and minor sensory symptoms. Based on clinical, laboratory, as
well as electrophysiological grounds the diagnosis of CIDP was made and
confirmed by sural nerve biopsy in November 2001. The clinical course of
the disease was unresponsive to corticosteroids, IVIG, cyclophosphamide,
mitoxantrone, and mycophenolate mofetil. Plasma exchange did slow
down disease progression for only 2 weeks after repetitive exchanges, thus
it could not be considered as a definite therapeutic solution. Therefore, in
August 2002 we started therapy with interferon beta-1b s. c. every other
day. Under this therapeutic regime disease progression was stopped and
the patient showed a remarkable improvement of his clinical condition as
well as electrophysiological parameters up to the present.

Discussion and conclusion: Current treatment regimens leave 4 % to
30 % of patients with CIDP with moderate or severe disability, thus further
treatment modalities are needed. Interferon beta formulations are known
to be clinically effective in multiple sclerosis (MS). Because of clinical sim-
ilarities between MS and CIDP interferon beta appears to be an attractive
drug to study in the inflamed peripheral nervous system. A recently pub-
lished placebo-controlled trial in treatment resistant CIDP revealed that

interferon beta is safe but not efficacious. In contrast, a recent preliminary
study suggests that interferon beta might be beneficial in CIDP.

Our case report underlines that interferon beta-1b can be beneficial in
CIDP patients not responding to other immunomodulatory and -suppres-
sive therapies. Thus, large placebo-controlled trials are warrented to fur-
ther evaluate the efficacy of interferon beta for the treatment of CIDP.

P427
Neuromuscular complications of jejunoileal shunt for morbid obesity:
case report and literature review
A. Ariatti, R. Suozzi, G. Cappelli, G. Galassi
University Hospital (Modena, I)

Intestinal malabsorbtion by jejunoileal bypass has been used to treat mor-
bid obesity. Although procedure was considered safe, several long-term
neurological complications have been described This report outlines the
potential risk of jejunoileal bypass associated with chronic malabsorbtion.

A 47-year-old man was evaluated because of increasing gait difficulty
five years after jejunoileal bypass performed when aged 42.Neurological
examination showed extremity proximal and distal weakness, distal sen-
sory loss for touch, pin-prick, vibration and position. Deep jerks were ab-
sent.

Gait was broad based and Romberg test positive. Blood tests revealed
microcitic anemia (Hb 9 gr/dl), low blood iron (15 ug/dl). CK, thyroid and
liver function tests, tumour marker titer, immunological and viral screen-
ings were negative as well as seach for antibodies to gliadin and to gan-
gliosides. Vitamin A was 1.12 umol/l (n. v. 0.56–4.25), vitamin E was 10.7
umol/l (n. v. 11.5–31). B12, folate levels were within range of normal.

Electrophysiology revealed an axonal sensorimotor neuropathy.Patient
was treated with parenteral supplement of vitamin and iron e. v. with mild
improvement of motor signs and of sensory symptoms after five months.
A 42-year-old obese man had similar surgery. Two years later he developed
an acute confusion, unsteadiness and coma due to lactic acidosis, from
which he recovered. Fifteen years after jejunoileostomy patient was firstly
evaluated neurologically because of muscle cramps, paraesthesias, pro-
gressive imbalance. On examination, mental state was normal; there were
proximal and distal muscle weakness,trunk and extremity severe ataxia,
distal muscle atrophy. Deep reflexes were diminished; all sensory modali-
ties but especially vibration and position were affected. Blood tests showed
macrocitic anemia, GFR = 50 ml/min, low free calcium (3.7 mEq/l),in-
creased PTH (367pg/ml, n. v. 10–65), low serum level of vitamin A, D3
(OH)2, E and negative search for antibodies to gliadin. Electrophysiology
confirmed a sensorimotor axonal and demyelinating neuropathy. Brachial
biceps biopsy showed neurogenic changes. Patient general conditions pro-
gressively deteriorated because of repeated episodes of dehydration and
recurrent metabolic acidosis. Terminal uremia occurred 27 years after the
jejunoileal bypass.

P428
Chronic ataxic neuropathy initially diagnosed as ataxic variant of Guil-
lain-Barré syndrome
G. Galassi, A. Ruggeri, G. Cappelli, M. Leone, S. Sacchi
University Hospital (Modena, I)

Acute ataxic neuropathy is characterized by acute onset of ataxia, loss of
tendon reflexes, normal or mildly impaired sensation. Patients usually ex-
perience antecedent infections as in typical Guillain Barré Syndrome.

Clinical course is either monophasic or relapsing with high titre of
antiganglioside antibodies, namely GQ1b and GT1a. A 40 year old mildly
hypertensive man was admitted because of paraesthesias in UE, LE,
dysarthria, swallowing difficulties, imbalance. On first admission patient
exhibited diplopia on lateral gaze, scanned speech, bifacial weakness, dys-
phagia, tremor. The Romberg sign was present. Ataxia on finger-nose and
heel-shin test was seen.There was mild distal impairment of touch, pin-
prick, position and vibration. Deep reflexes were absent throughout. CT
and MRI scans were normal. Electrophysiology showed delayed F waves in
LE. CSF revealed albuminocytologic dissociation (protein 167 mg/dl, NR
45–80). Patient was treated with plasmapheresis and had transient benefit.
One month later, because of progression of cerebellar signs patient was
newly admitted; a course of plasma exchanges was repeated, without ben-
efit. On electrophysiology there were denervation changes and a
polyradiculopathy both axonal and demyelinating. CSF protein content
was 330 mg/dl. Search for anti Purkinjje cells and antiglycolipid antibod-
ies was negative. Patient was treated with IVIg (0.4 g/kg for 5 days) with-
out improvement. A trial of methylprednisolone e. v. (1 g daily for 3 days,
and 500 mg for 2 days) switched to oral prednisone was administered.
Chlorambucil was added (10 mg daily for ten days monthly) and repeated
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six times. Patient transiently improved. Nine months after first onset, cere-
bellar signs progressed in absence of extremity weakness. Cranial nerves
were normal; there were tremor, scanned speech, generalized areflexia.
Laboratory results included negative search for IgM paraproteinaemia and
cold agglutinins. CSF revealed 149 mg/dl proteins. Electrophysiology con-
firmed severe polyradiculopathy with conduction blocks. A renal biopsy
obtained because of nephrosic proteinuria (4.5 g/day) showed focal seg-
mental glomerulosclerosis with negative immunefluorescence. No anti-
bodies against gangliosides GM2,GM1, GM1b, GD1a,GalNAc-GD1a,GD1b,
GT1a,GQ1b could be detected. High dose of methylprednisolone e. v. (1 g
daily for 3 days, and 500 mg for 2 days) were repeated. Cyclophosphamide
was added (1 mg/m2 monthly)

P429
Antiglycolipid antibodies in hereditary motor sensory neuropathy
C. Kilidireas, M. Panas, L. Muselimi, G. Karadima, D. Vassilopoulos
University of Athens (Athens, GR)

Chronic Inflammatory Demyelinative Polyneuropathy (CIDP) in Heredi-
tary Motor Sensory Neuropathy (HMSN) patients has been occasionally
referred. The purpose of this study is to detect a possible immune response
to specific glycolipid antigen, in HMSN patients.

Twenty patients with HMSN neuropathy were tested for antiglycolipid
antibodies to GM1, ASGM1, GD1b, Sulfatide SGPG, SGLPG, (ELISA, TLC).
Positive findings were detected in two out of twenty patients. The first of
these two patients showed increased titers to GM1, ASGM1 (800/1,600,
1,600/3,200) of IgM isotype and slightly lower of IgG isotype verified also
by TLC overlay. Clinically presented severe mixed demyolinative and ax-
onal neuropathy. The second patient showed strong immunostaining to
SGPG, SGLPG, in IgM isotype (TLC overlay) associated with increased an-
tibody titers to MAG (1453 Buhman units > x+3SD) and clinically pre-
sented a mixed mainly demyelinative neuropathy. Both patients belong to
CMTX type and molecular genetic analysis (SSCP and nucleotide se-
quencing revealed point mutation in gjb1 gene coding for Connexin 32 in
both patients. Our data argue for the immune involvement in some HMSN
patients and a search for specific antibodies is needed.

Neurorehabilitation

P430
Impact on mental symptoms of botulinum toxin type A therapy in pa-
tients affected by focal dystonia and spasticity: preliminary results
E. Milano, M. Coletti Moja, L. Ostacoli, A. Miglietti, S. Gasverde, M. Gianelli,
R. Bottero, P. Furlan, L. Durelli
San Luigi Hospital (Orbassano, I)

Object: We performed a prospective study in 48 patients to evaluate the im-
pact of botulinum toxin (BT) therapy on mental symptoms in patients af-
fected by spasticity and focal dystonia.

Method: 21 patients affected by spasticity (I group) and 27 patients af-
fected by focal dystonia (II group) were included in the study. The patients
were evaluated at baseline and 3 and 6 months after treatment; we studied
the clinical effect of BT with Tsui and Columbia test in II group and with
Medical Research Council Scale (MRC) and Modified Ashworth Scale in I
group; all the patients were evaluated by center epidemiological study de-
pression (CES-D), brief symptoms inventory (BSI) and attachment style
questionnaire (ASQ); the II group by IIP-64, family apgar score (FAS),
global clinical rating scale (GCRS), while the I group by short form-12
health survey questionnaire (SF-12); spastic patients’ caregivers were ex-
amined by CES-D and CBI. A total of 17 patients (10 with dystonia and 7
with spasticity) completed the follow up. Patients were treated with BT
type A (Botox-Allergan USA, Dysport-Ipsen UK) at dosage ranging from
350 to 1,000 mouse Units (mU) for Dysport BT and 10 to 100 mU for Botox
BT.

Results: in patients with spasticity a positive trend was observed in
CES-D whilst no differences were observed in caregivers before and after
BT treatment. In dystonic patients we observed a reduction in global stress
index in BSI after BT and no difference in CES-D while neurological scales
showed an improvement after therapy.

In conclusion psycopathological assessment is crucial in evaluating BT
therapy benefits in addition to neurological evaluation.

P431
Effects of muscular discoordination of the lower limb on gait in Parkin-
son’s disease
M. Bacchini, G. Riboldazzi, M. Rossi
Fondazione Don Carlo Gnocchi, University of Insubria (Parma, Varese, I)

Objective: To quantify the activation profiles of the proximal muscular
groups of the lower limb and their effect on the energy cost of the parkin-
sonian gait.

Background: Common abnormalities included augmented activities of
the proximal muscles during single support, narrow angular displacement,
shortened stride, slow speed and brief single support period. The co-con-
traction of the muscles is not finalised, with structural stiffness and, as a
consequence, it causes the reduction of the muscular visco-elastic coeffi-
cient. The study with gait analysis provides data that is potentially useful
for designing personalized treatment protocols.

Methods: 24 patients (15 males, 9 females; age range: 61–77 yrs), clas-
sified according to Hoehn and Yahr, were tested at the Laboratory of Gait
Analysis of the Don Gnocchi Foundation -Onlus-Parma, Italy. A total of 9
tests were carried out using the EL. I.TE. 3-D opto-electronic system (BTS)
following S. A. F.Lo. protocol, 1 1/2 hours after administration of the lev-
odopa. EMG signals from gluteus medius, rectus anterior, biceps femoris
and adductor muscles were recorded. Two dynamometric platforms al-
lowed the calculation of articular moments of force and mechanical pow-
ers produced. The control group was composed of 62 healthy adults (age
group: 50–78 yrs).

Results: The dynamic electromiography profiles differ in timing, with
increased reciprocal overlapping and width compared to the controls dur-
ing mid and terminal-stance.

The kinematic profile shows an increase of the hip flexion during the
stance phase; besides this, the average range of flexion-extension is 24° as
against 49° in the controls.

The maximum extensory moment at the hip takes place in advance, in
the mid-stance, with an average value of 0.7 as against 0.2 Newton � me-
ter/Kg of the controls. The maximum flexory moment is on average 0.1 as
against 0.7 Newton � meter/Kg of the controls. The maximum “energy
waste” in the parkinsonian hip is on average 0.4 watt/Kg.

Conclusions: The parkinsonian subject moves forward with hip move-
ments through the reduction of posterior semi-step. The altered anatomic
axis of the lower limb reduces the visco-elastic coefficient of the muscles,
by not allowing the physiological alternation of the reciprocal moments of
flexion-extension of the limb in stance with consequent instability.

P432
Positive effects of interferon-beta-1-a therapy on attention and cognition
P. Calabrese
Faculty of Medicine (Bochum, D)

Cognitive deficits are common in multiple sclerosis (MS). They are only
weakly associated with physical disability but substantially correlated with
supratentorial lesion-load as well as with measures of general brain atro-
phy. The aim of our study was to evaluate possible cognition-related effects
of IFN-beta-1a treatment in MS-patients for a 1-year-period by using mea-
sures of attention, learning and memory as outcome parameters.

We studied a clinical population of altogether 12 MS-patients and also
15 education-matched healthy controls [Group CTRL]. The patient group
consisted of 4 male and 8 female participants with a mean age of 39.4 yrs
and a mean EDSS-score of 3.3. Control subjects (6 male/9 female) had a
mean age of 38.2 yrs. During the study period patients were treated with
30 um p. w. IFN-beta-1a (AVONEX). The cognitive performance of the MS-
patients was evaluated at baseline (before starting IFN-beta-1a medica-
tion), after 12 weeks and again after 52 weeks. Controls were evaluated at
baseline and after 52 weeks. Both groups were compared on the basis of
their scores on a variety of cognitive tests of general intellectual abilities,
attention and memory.

There were no statistical differences between mean scores of patients
and controls on general intellectual performace. A slight attenuation of re-
action-time latencies in the MS-group could be detected between baseline
and week 52. Moreover, there was also a significant enhancement of the
alertness-response for the MS-group during the same period.

There was no difference in span-measures but significant differences
were found in total number of recalled items (5th trial) as well as interfer-
ence and delayed recall (all measures p > 0.05). Significant intra-group dif-
ferences in the interference trial were also found within the MS-group be-
tween baseline and week 52.

Since disturbances of attention and memory have a strong impact on
activities of daily living one might expect that a IFN-beta-1a induced sta-
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bilization of these core functions may also have an overall benefical effect
on quality of life in MS-patients.

P433
Effects of whole-body vibration in rehabilitation of spinal cord injury pa-
tients
C. T. Haas, A. Hochsprung, S. Turbanski, S. Brand, D. Schmidtbleicher
J. W. Goethe-University Frankfurt, San Juan de Dios Hospital (Frankfurt,
D; Seville, E)

Introduction: It is a well known fact that vibrations applied to the human
body become effective on multiple physiological levels. The most promi-
nent phenomenon is a special muscular activation pattern which is called
tonic-vibration-reflex (TVR). In rehabilitation this effect can be used ef-
fectively since the voluntary contraction loop can be bypassed. Some stud-
ies speculate that this could be an advantage in the treatment of patients
with spinal cord injury (SPI). Based on data and experience in rehabilita-
tion of other nerval injuries and diseases the guiding question of this study
was to analyse whether whole-body-vibration could be an effective
method to improve motor control of SCI patients.

Methods: Altogether 40 incomplete SCI patients participated in this
study. In order to compare different treatment strategies patients were sub-
divided in two groups (20 subjects each). In the control group therapy was
based on a traditional rehabilitation procedure. Patients in the experi-
mental group were treated with WBV (average freq. 4 Hz, ampl. 3 mm) ad-
ditionally. Experimental treatment was performed daily consisting of 5 se-
ries lasting 60 seconds each. Some patients had to be supported at the
beginning since they were not able to keep up whole body weight. In order
to get huge information about the performance of the patients different
tests were performed e. g. qualitative and quantitative gait analyses, bal-
ance tests, interviews that were focused on motor control in daily live.

Results: After a period of three month patients of the experimental
group were superior to patients of the control group in several but not all
tests. Prominent group differences that became statistically significant
were found in balance tests, 10 meters walking test and whole walking pat-
tern. This better performance of the experimental group in balance and
gait was also confirmed in the interviews that showed higher safety in daily
tasks and locomotion.

This data can be explained on several levels. One can speculate that ad-
ditional reflex activity of leg muscles achieved by WBV improves funda-
mental aspects of motor control like sensory behaviour or strength. Fur-
ther more there is evidence that the oscillating character of the stimuli
leads to an activation of a spinal nerval network called central pattern gen-
erator (GPG).

Conclusions: Whole-body-vibration can be an effective method in re-
habilitation of SCI patients, but further studies are necessary.

P434
National Institute of Health Stroke Scale (NIHSS) is correlated with elec-
trophysiological impairments of the damaged brain
H.-Y. Jung, Tae-Hwan Kim, Tae-Hyun Kim
Inha University Hospital (Inchon, KOR)

Background & purposes: The national Institute of health Stroke
Scale(NIHSS) is a commonly used neurological impairment measure. It
was correlated with stroke volume, determined by computed tomography
(CT), but not compared with the elecrophysiological outcome, measured
by transcranial magnetic stimulation (TMS). TMS is non painful, and non
invasive tool for estimating cortical function. This study aimed to investi-
gate whether the relationship between the NIHSS scores and cortical elec-
tophysiological values after stroke, detected TMS.

Materials and methods: Forth six subjects with the middle cerebral
artery ischaemic/hemorrhagic stroke (16 ischemic, 30 hemorrhagic) un-
derwent NIHSS and TMS. According to the MEPs in the affected muscles,
subjects were divided into 2 groups: Group 1 was 26 subjects with absent
and group 2 was 20 subjects with MEPs responses to TMS of the affected
hemisphere. NIHSS scores were expressed as sum of NIHSS scores, NIHSS
subscore for the hemiplegic arm & leg. Statistical analysis was performed
by means of Student’s test when comparing the two groups and Spearman’s
test when correlating with TMS measures and NIHSS scores.

Results: In comparison with the two groups, the total NIHSS scores and
NIHSS subscore for hemiplegic arm were significantly different(p < 0.01,
respectively), but not in NIHSS subscore for hemiplegic leg (p > 0.05).
There were moderately correlated between resting threshold of TMS and
NIHSS subscore for hemiplegic arm (r = 0.49, p < 0.05).

Conclusions: The NIHSS is correlated with the cortical electrophysio-
logical impairments in the affected cerebral cortex in subjects with stroke.

P435
Early rehabilitation after pontine infarction with special consideration to
neurogenic dysphagia
B. Raffelsieper, T. Rommel
RehaNova Cologne (Cologne, D)

Objective: The rehabilitation progress of 34 patients after pontine infarc-
tion with special consideration to neurogenic dysphagia is been presented.
Relevant videoendoscopic pictures of swallowing will be shown and man-
agement of therapy will be demonstrated. The influence of neurogenic
dysphagia on the rehabilitation prognosis will be analysed.

Methods: It is a retrospective study of 34 patients with pontine infarc-
tion. The average age was 64.4 years (34–77), the comparison in sex
men/women 20/14. On admission to early rehabilitation there were 3 cases
(8.8 %) of oculomotor paresis with hemiparesis and in one case (2.9 %) an
isolated hemiataxia. 9 patients (26.5 %) had a severe hemiparesis and an-
other 9 cases (26.5 %) had severe hemiparesis combined with dysphagia.
12 patients (35.3 %) who had a bilateral pontine infarction had a tetraple-
gia with dysphagia.

Results: The average stay in the early rehabilitation clinic after a bilat-
eral pontine infarction (N = 12) was 165.7 (49–352) days, the average func-
tional independence measure (FIM) on discharge 36.3 (18–63) points. We
saw 7 cases (58.3 %) of pneumonia. In single cases the removal of the tra-
cheal canula and an increased oral intake of food was possible. After one-
sided pontine infarction with isolated hemiparesis (N = 9), the average du-
ration of stay was 30.9 (18–61) days and the average FIM on discharge 118.3
(97–126) points, and in accordance the results after a hemiparesis with
dysphagia (N = 9) was 83.1 (22–198) days and 79.8 (38–124) points. Here
despite severe dysphagia, pneumonia only occurred in 2 of 9 cases, at least
partial oral intake of food was possible in 7 cases (78.8 %).

Conclusions: Basically the presence of a neurogenic dysphagia after a
one-sided pontine infarction is a negative predicative factor for the reha-
bilitation prognosis. However a videoendoscopic examination of swallow-
ing and the resulting coordinated therapy management in cases of severe
neurogenic dysphagia after pontine infarction is an important contribu-
tion to the reduction of complications and to the improvement of the re-
habilitation prognosis.

P436
Analysis of fine motor deficits following traumatic brain injury
S. Buhmann, C. Marquardt, J. Hermsdörfer
EKN Entwicklungsgruppe Klinische Neuropsychologie (Munich, D)

Introduction:Most patients after head trauma car accidents are known to
present deficits of motor coordination and sensory motor.Thus incidence
of head trauma is in 40 % of cases followed by hand function deficits in-
cluding plegia and paresis. Although deficits in fine motor control are one
of the most and longest lasting sequelae of head trauma, correlation be-
tween the severity of the trauma and the development of posttraumatic
deficits has yet not been characterized in more detail.Thus the analysis and
quantification of sensory motor performance was the aim of our study.

Methods: Elementary finger force and movement control: For the ex-
amination of basic deficits of finger force control we measured maximum
grip force and fast force changes in a precision grip; sensory function was
assessed by resistance to perturbation.To analyse functional force control
we tested grip force control during daily object manipulation. We used an
instrumented hand held object supplied with force and acceleration sen-
sors. The anticipation of grip force to inertial and gravitational loads dur-
ing object movements was examined.

Results: We examined 14 patients suffering from head trauma includ-
ing 8 multiple trauma patients, as well as 14 healthy age and gender
matched control subjects.In the elementary tasks, the frequency of fast
force changes and the reaction to perturbation were prolonged in the pa-
tients. In contrast, maximum finger force was only slightly reduced. In
functional force control concerning grip force, a moderate increase of the
grip force especially during dynamic tasks was recognizable. The time
used for grasping and transporting of the object was significantly pro-
longed although the modulation of grip force with dynamic load forces
was found to be largely preserved. Concerning the hands, both hands typ-
ically yielded disturbed function. An augmented grip force was observed
in both hands. Concerning aspects of time, significantly more asymmetry
on the disadvantage of the affected hand was shown.

Conclusion: In patients after head trauma, various aspects of fine mo-
tor control are affected. The patients have preserved capabilities in basic
tasks but seem to be increasingly impaired in more complex tasks.

In fact the grip force was increased, but not to the same degree as
known for stroke patients.

Finally the degree of dysfunction concerning fine motor object control
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was not related to the overall degree of severity, so that each case has to be
considered individually.

P437
Oxcarbazepine treatment of behavioural disorders in brain-injured pa-
tients
S. Strazzer, G. Poggi, E. Castelli
IRCCS Eugenio Medea (Bosisio Parini, I)

After severe head injury many patients continue to experience major cog-
nitive and behavioural problems, even after good physical recovery.
Amongst the post-traumatic patients hospitalised in our Rehabilitation In-
stitute in 2002, 5 young patients were selected who had severe disorders, in
particular aggressive problems. Carbamazepine is used in the treatment of
aggressive behaviour in schizophreniform disorder and personality disor-
der. We decided to determine the effectiveness of oxcarbazepine, a keto-
analogue of carbamazepine, in the treatment of behavioural problems be-
cause it is thought to have fewer side effects and to be safer than
carbamazepine. Moreover, it has less drug interaction than carba-
mazepine, which renders this substance interesting for the treatment of af-
fective disorders. It exhibits an antidepressive-like effect and has an anti-
manic activity. Substitution of oxcarbamazepine for carbamazepine was
associated with improved cognition and alertness in some patients with
epilepsy.

Oxcarbazepine was markedly effective in all 5 patients and was well-
tolerated. A mean oxcarbazepine dose of 1,320 mg/day was administered
and the mean follow-up time was 18.6 months. One patient had received
carbamazepine, 800 mg/day, as prophylactic drug, and he was able to
switch to oxcarbazepine, 1,200 mg/day, with good relief of aggressive
symptoms. One patient stopped treatment after 7 months for symptomatic
hyponatremia. Substitution of carbamazepine for oxcarbazepine was as-
sociated with increased anxiety.

We conclude that further studies are needed to validate the mood-sta-
bilizing effect of oxcarbazepine in brain-injured patients.

P438
Persistence of cognitive deficits following paediatric head injury without
professional rehabilitation in rural East Coast Malaysia
N. Kumaraswamy, N. Awang, M. Mohamad Ghazali, M. R. Abdullah, J. Ab-
dullah
University Sains Malaysia (Kubang Kerian, Kelantan, MY)

Objective: To use data from a prospective, longitudinal study to determine
whether psychomotor functions in a rural area of Malaysia improves spon-
taneously without modern rehabilitation facilities during the first year fol-
lowing paediatric traumatic brain injury.

Method: 36 pediatric patients who were referred for neurosurgical
management for mild to severe head injuries over were studied a period of
2 years. All patients had neither orthopaedic or surgical trauma. Assess-
ment of patients occurred at 3 and 12 months respectively and subjected
to Bender Gestalt Test (BGT), Weschler Intelligence Scale for children-re-
vised (WISR-II) and sub tests from the Weschler Preschool and Primary
Scale of Intelligence (WPPSI). All these patients did not receive profes-
sional rehabilitation due to absence of facilities, only traditional treatment
was given during this period.

Results: There was no significant changes in all parameters except in
integration error after a period of one year. Cognitive function improved
in thirty percent of these patients after 1 year follow up. Despite the in-
crease relationship of caregiver to the patient in the first year of trauma
there was no general improvement compared to western literature.

Conclusion: Lack of community modern resources, low ratio of general
practitioner to patient and no availability of inpatient or outpatient reha-
bilitation despite good interfamily support does not improve sponta-
neously the psychomotor condition of all our patients. These are impor-
tant findings for the future restructure of psychological service in
Malaysia.

Neuro-opthalmology

P439
Prevalence of benign paroxysmal positional vertigo: a population-based
study
M. von Brevern, A. Radtke, F. Lezius, M. Feldmann, T. Lempert, H.
Neuhauser
Charité, Campus Virchow-Klinikum, Schlosspark-Klinik, Robert-Koch In-
stitut (Berlin, D)

Background: Benign paroxysmal positional vertigo (BPPV) is nowadays
the most successfully treatable cause of vertigo. In specialized dizziness
clinics BPPV is the most common vestibular disorder accounting for about
20 % of referrals, however, its prevalence in the general population is not
known.

Objective: To determine the prevalence of BPPV in the general adult
population.

Methods: A nationwide computer-assisted telephone interview (CATI)
survey was conducted with a representative sample of 4,869 men and
women aged 18 years and older residing in Germany. The CATI identified
1,403 subjects with a history of moderate or severe dizziness or vertigo,
1,157 of whom were willing to participate in a detailed dizziness interview
conducted via telephone by medical students thoroughly trained in a dizzi-
ness clinic. Diagnostic criteria for BPPV were: at least five attacks of
vestibular vertigo lasting less than 1 minute provoked by changes of head
position such as lying down and turning over in bed. In a concurrent val-
idation study, 61 patients were interviewed by telefone and independently
examined by a neurologist specialised in neuro-otology. BPPV was de-
tected by telefone interview with a specificity of 92 % and a sensitivity of
88 %.

Results: From the original sample (n = 1,157) 1003 interviews were
completed (response rate 87 %, n = 154 could not be reached or refused to
participate). Vestibular vertigo was reported by 243 participants (178
women and 65 men), of whom 80 fulfilled the criteria for BPPV (24 men
and 56 women). The proportion of BPPV in the dizziness group varied
with age: 2.3 % (men 2 %; women 2.4 %) in the age group 18–39 years,
10.6 % (7.8 %; 12 %) in the age group 40–59 years and 14.9 % (14.6 %; 15 %)
in the age group > 60 years. The estimated lifetime prevalence of BPPV in
the general population in the three age groups was 0.5 %, 1.6 % and 3.6 %
in men and 1 %, 3.8 % and 5.7 % in women.

Conclusions: BPPV is a common cause for vertigo in the general pop-
ulation. The prevalence of BPPV increases with age and has a female pre-
ponderance.

P440
Correlation of nicotine-induced nystagmus, vertigo, nausea and imbal-
ance with nicotine plasma concentrations
V. C. Zingler, M. Strupp, K. Denecke, L. von Meyer, M. Krams, R. Elfont, T.
Brandt
Klinikum Grosshadern (Munich, D)

Introduction: Nicotine acts through different cholinergic receptors in the
peripheral and central vestibular system and may cause nystagmus, pos-
tural imbalance, vertigo and nausea. The inter-relationship of these signs
and symptoms as well as their dependence on the blood nicotine concen-
tration has not yet been studied. Therefore, the aim of this study was to in-
vestigate the correlation between the nicotine (NIC) plasma-concentration
and (a) nicotine-induced nystagmus (NIN), (b) imbalance, (c) vertigo and
(d) nausea in healthy volunteers.Vertigo and nausea were estimated at rest
and during vestibular and optokinetic stimulation.

Methods: A total of 50 healthy volunteers (20 female, 30 male, age 27 ± 6
years, all non-smokers) were included. The subjects were tested before NIC
(once) and after NIC (six times) with the following test protocol: First, a
blood sample was drawn to determine the NIC-concentration. Next the
subject was stimulated first with rollvection (60 sec) and then with head-
shaking (60 sec). Eye movements were then recorded using 2-D-video-ocu-
lography (VOG) to detect vertical and horizontal NIN (30 sec). Simultane-
ously with the VOG, the total sway path (tSP) was measured during upright
stance with the eyes closed using a Kistler platform (30 sec). At each time-
point of the investigation, the subject evaluated nausea and vertigo on a vi-
sual analogue scale (0–10). The duration of each cycle was 4.5 minutes, the
total duration of all 7 cycles was 31.5 minutes. The subjects were random-
ized into 5 groups (10 subjects in each): (1) nicotine nasal spray (NIS) 1 mg
without stimulation, (2) NIS 1 mg with stimulation, (3) NIS 2 mg without
stimulation, (4) NIS 2 mg with stimulation, and (5) stimulation only.

Results: Our investigation showed a significant positive correlation be-
tween NIC-plasma-concentrations and (a) NIN, (b) imbalance, (c) vertigo
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and (d) nausea. Subjects, who were stimulated by rollvection and head-
shaking complained significantly more about vertigo and nausea.

Conclusion: The significant correlation of occurrence, intensity and
time-course of nicotine-concentrations and nicotine-induced nystagmus,
body sway, vertigo and nausea can all be explained by a common, transient,
nicotine-induced vestibular tone imbalance. Nicotine appears a feasible
substance for perturbing the vestibulo-ocular and vestibulo-spinal system.

P441
4-aminopyridine restores visual ocular-motor function in upbeat nystag-
mus
R. Kalla, S. Glasauer, U. Büttner, M. Strupp, T. Brandt
LMU Munich (Munich, D)

To evaluate the potential beneficial effect of the potassium-channel
blocker 4-aminopyridine (4-AP) on primary position upbeat nystagmus
(ppUBN), we used the search-coil technique to measure fixation in diffe-
rent gaze positions and smooth pursuit in a patient before and after in-
gesting 4-AP. Brainstem auditory evoked potentials suggested a mesen-
cephalic lesion. The 3-D eye movement recordings showed that 4-AP
reduced slow phase velocity (SPV). of ppUBN with gaze straight ahead
from 8.6 ± 0.2 deg/s (mean ± SD) before treatment to 2.0 ± 0.1 deg/s 90 min
after treatment when the target remained visible, but not during attempted
fixation of a flashed target. Vertical smooth pursuit was highly asymmet-
rical before medication (gains: pre, downward 0.74, upward 0.38) and
improved 90 min after medication (upward 0.89, downward 0.86). These
findings suggest that 4-AP improves the function of damaged vestibulo-
cerebellar pathways, mediating gaze holding and smooth pursuit by inten-
sifying the excitability of Purkinje cells.

P443
The importance of subjective sensation and interpretation of physiologic
vertigo states for the pathogenesis of somatoform vertigo syndromes
S. Bense, M. Dieterich, P. Breuer, A. Eckhardt-Henn
Johannes Gutenberg-University (Mainz, D)

Thirty percent of patients with vestibular lesions develop a somatoform
vertigo syndrome (SVS). In another 50 % vertigo is caused by psychiatric,
e. g. phobic and anxiety disorders. It was postulated that patients with high
anxiety and phobic anxiety may have a higher sensitivity to complex visual
environments and thus a higher sensitivity to “physiological” vertigo sen-
sations. Beside different psychopathological dimensions, the subjective
sensation and interpretation of vertigo seems to be important for the
pathogenesis and chronification of SVS. The purpose of our study was the
improvement and differentiation of a pathogenetic model of SVS, and to
enable an early diagnosis and the development of a differentiated inter-
disciplinary therapy for patients with SVS.

In an interdisciplinary study 80 patients with vertigo syndromes (1. or-
ganic disorders caused by peripheral vestibular lesions, 2. somatoform ver-
tigo caused by phobic and anxiety or 3. by depressive disorders) underwent
a structured neurological, neurootological, and psychosomatic diagnostic;
results were compared with those of 20 healthy volunteers. Sitting in front
of a hemi-spherical dome, they looked at a moving random dot pattern
that induced the perception of body tilt. The amount of state-anxiety was
assessed (STAI-X2 State) before and after exposition. Further instruments
for measuring relevant psychosocial dimensions (Vertigo-Symptom-Scale
& -Handicap-Questionnaire, Yardley et al.; HADS, Herrmann et al.; AVK,
Ehlers et al.; SOMS, Rief et al.) and a structured diagnostic interview
(SKID-I) were used.

We found different levels of state-anxiety, somatization, emotional dis-
tress, and handicap in the subgroups. The patients with SVS showed higher
state-anxiety after exposition than the patients with organic vertigo and
the controls. They showed higher emotional distress, handicap, and inten-
sity of complaints and had a higher psychopathological comorbidity. Over
all, they experienced much more stress as a result of the vertigo symptoms
than patients with organic vertigo.

Our preliminary results show that patients with SVS have higher scores
of anxiety after the experimental induction of physiological vertigo sensa-
tions (roll vection). They cope with physiological vertigo sensations in a
catastrophicating way. They have a much higher risk of developing a com-
plex chronified vertigo syndrome. An early prophylactic intervention
seems advisable.

P444
Ultra-short vestibular time constants in the congenitally blind
B. Seemungal, M. Gresty, A. Bronstein
Academic Department of Neuro-Otology (London, UK)

Congenitally blind subjects are dependent upon non-visual mechanisms
for navigating in everyday life. Sighted humans accurately utilise vestibu-
lar signals for navigating in the dark but the presence of such ability in the
congenitally blind is unknown. Vestibular navigation may also be influ-
enced by a brainstem mechanism called the ‘velocity storage’ integrator
which prolongs the duration of the peripheral vestibular signal. We stud-
ied vestibular navigation and quantified the perceptual vestibular velocity
storage time constant in congenitally blind and sighted subjects in the
dark. Vestibular navigation was assessed by having subjects (6 blind vs. 12
sighted) steer a motorised Baranyi chair in response to imposed angular
displacements for two tasks, ‘Go Back to Start’ (GBS), a path reproduction
task and ‘Complete the Circle’ (CTC) a path completion task. For GBS both
sighted and blind subjects were accurate (stimulus vs. response displace-
ment regressions: r2 range 0.61–0.94) with no difference between both
groups’ performance (P > 0.05 for slopes and r2 of grouped regressions). In
contrast, for CTC, blind subjects performed worse than sighted subjects
(P < 0.05 for comparison of regression slopes and r2). Vestibular velocity
storage was measured by subjects (5 blind vs. 31 sighted) turning a
tachometer wheel to indicate instantaneous angular velocity perception
following velocity steps of 90 deg/s. The averaged velocity storage time
constant of the congenitally blind was significantly shorter than in normal
controls (5.34 s vs. 16 s; P < 0.001). Our findings agree with animal data
suggesting that vision is necessary for the development of the velocity stor-
age mechanism. Two congenitally blind subjects had ultra-short time con-
stants (2.39 s and 3.30 s) which were associated with superior angular path
completion performance. These two subjects participated throughout
childhood and adulthood in spatial activities involving whole-body move-
ments. We conclude that whilst congenital blindness does not interfere
with simple path reproduction navigation, it is associated with impaired
path completion task performance. Early and prolonged physical spatial
activities in childhood and adulthood may however, be of value in im-
proving vestibular navigation in the congenitally blind.

P445
Reliability of history-taking in the diagnosis of benign paroxysmal posi-
tional vertigo
B. Kim, H. Bae, J. Koo, O. Kwon
Eulji Hospital (Seoul, KOR)

Background and Objectives: Patients with benign paroxysmal positional
vertigo (BPPV) usually have typical history. They usually complain of ver-
tigo that lasting a few seconds to a minute. It usually occurs in the morn-
ing after awaking and provoked by typical positional change such as head
turning, sitting, and lying down. However, some patients may describe
their vertigo in a rather atypical way, so there is no absolute reliability of a
diagnosis based on history taking. To evaluate the reliability of a diagnosis
based on history taking, we performed prospective studies. Materials and
Methods: We obtained structured history from all the patients with BPPV.
Total of 408 patients were diagnosed as having BPPV. The diagnosis was
based on typical findings of vertigo and nystagmus by Dix-Hallpike ma-
neuver and head turning in supine position. Results: Ninety cases (22 %) of
patients complained of their vertigo lasting more than 10 minutes. Posi-
tion-precipitating factors were not spontaneously reported by 37 % of
cases. Sixty-five cases(16 %) complained of non-spinning vertigo. In 155
cases (38 %), they could not tell the side to which the spell occurs. In 83
cases (20 %), it was impossible to diagnose BPPV based upon a typical his-
tory. Conclusion: We conclude that non-paroxysmal, non-positional ver-
tigo dose not rule out BPPV. The provocation test is mandatory in those
complaining of dizziness regardless of history since BPPV can be quickly
diagnosed by provocation test and easily treated.

P446
Leber hereditary optic neuropathy and exercise intolerance
B. Biolsi
Hopital Gui de Chauliac (Montpellier, F)

Objective: to describe a case of Leber hereditary optic neuropathy (LHON)
associated with exercise intolerance.

Background: vision loss is the main clinical picture of LHON and as-
sociated neurological symptoms are rare.

Material and methods: a 44-year-old patient, without family history,
was referred for myalgias and fatigue which occured during exercise and
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gradually increased. In his past history, he had presented with sudden bi-
lateral vision loss when he was 18 years of age. Neurological examination
was normal except areflexia of lower limbs and contracture of vertebral
muscles. Fundus examination revealed an optic atrophy. A mitochondrial
cytopathy was suspected.

Results: routine blood tests, echocardiography and cerebral MRI were
normal. A raised lactate/pyruvate ratio was found after exercise on ergo-
metric bicycle. Muscle biopsy only showed one ragged-red fiber on
trichrome stains and histoenzymology was normal. Biochemical studies of
muscle revealed a mitochondrial complex I deficiency and T144844C mu-
tation of mtDNA was found by molecular genetics study.

Discussion: LHON is a disease which occurs in young people and is
characterized by sudden, bilateral and isolated optic atrophy. Associated
neurological symptoms are exceedingly rare and consist of peripheral neu-
ropathies and dystonia. The mutation found in our case is one of the main
mutations of LHON and affects mtDNA encoding for complex I subunit 6
of mitochondrial respiratory chain. Pathological abnormalities of muscle
have been described in LHON but without clinical symptoms. To our
knowledge this is the first documented case of exercice intolerance.

Conclusion: LHON may be added to the list of mitochondrial cytopa-
thy with muscular expression.

P448
Benign paroxysmal positional vertigo predominantly affects the right
labyrinth
M. von Brevern, T. Seelig, H. Neuhauser, T. Lempert
Charité, Campus Virchow-Klinikum, Robert-Koch Institut, Schlosspark-
Klinik (Berlin, D)

Background: Benign paroxysmal positional vertigo (BPPV) is caused by
freely moving particles that have entered a semicircular canal and cause
short attacks of vertigo whenever the head is turned in the plane of the af-
fected canal.

Objective: The aim of the study was to clarify whether BPPV manifests
equally in both labyrinths or whether there is a preponderance for one
side.

Methods: PubMed literature search of BPPV case series which specify
the affected side and retrospective chart review of 80 consecutive patients
with BPPV of the posterior canal who presented to our dizziness clinic.

Results: Eighteen previous studies with 3,426 patients were identified.
In our own series the right side was affected in 54 of 80 patients (ratio
right/left 2.08). Altogether, in 3,506 patients the right labyrinth was in-
volved 1.41 times more often than the left (95 % CI 1.37–1.45).

Conclusions: We speculate that the predominant involvement of the
right ear in BPPV can be explained with the habit of most patients to sleep
on the right side.

P449
Isolated bilateral abducent nerve palsy due to a spontaneous left-side
dural carotid cavernous fistula, type Barrow C
M. Sollberger, S. Wetzel, T. Baumann, E. W. Radü, A. J. Steck, P. Lyrer
University Hospital Basle (Basle, CH)

Carotid cavernous fistulas (CCFs) are commonly associated with conges-
tive orbito-ocular features such as chemosis, exophthalmus, loss of visual
acuity, ophthalmoplegia and orbital bruit. We describe, as a rare entity, a
case of an isolated bilateral abducent nerve palsy due to a spontaneous left-
side CCF.

A 63-year old woman developed acute horizontal diplopia associated
with nausea, without preceding trauma or illness. The symptoms disap-
peared within a few hours, reappeared again 10 days later and persisted
thereafter. Her medical history included an essential hypertension for sev-
eral years and an intermittent, pulsatile left-side tinnitus for about 6
months. Physical examination showed a bilateral, left-dominant abducent
nerve palsy and a pulsatile bruit over the left carotid arteries. The fundus-
copic examination and the visual acuity were normal. T2-weighted mag-
netic resonance (MR) images of the brain revealed small flow voids adja-
cent to the cavernous segment of the internal carotid artery, suggestive for
an arteriovenous fistula. MR digital subtraction angiography (DSA)
showed a filling of the cavernous sinus during the early arterial phase,
proving the presence of a CCF. On conventional DSA an exclusive filling of
the fistula by branches of the external carotid artery was observed (CCF
Type Barrow C). The embolization with microparticles of the major feed-
ing branches arising from the maxillary and the middle meningeal artery
(one small branch could not be reached) resulted in a marked reduction of
fistula flow. A few hours after embolization the pulsatile tinnitus disap-
peared and within about 10 weeks the bilateral abducent nerve palsy grad-

ually regressed. Follow-up MR DSA 6 weeks after embolization showed
signs of a slightly persistent fistula and follow-up conventional DSA 18
weeks after embolization disclosed a complete occlusion of the fistula.

Uni- and rarely, as in our case, bilateral abducent nerve palsy might be
caused by a CCF. The presence of a pulsatile tinnitus in a patient with an
abducent nerve palsy is suggestive for a CCF. MR DSA as a non-invasive
technique might show this fistula directly and should be incorporated into
the imaging protocol of these patients.

P450
Congenital fibrosis of extraocular muscles type 1 (CFEOM1) with pro-
gression of ophthalmoplegia and ptosis
F. Hanisch, V. Bau, S. Zierz
Martin-Luther University (Halle/Saale, D)

Congenital fibrosis of the extraocular muscles type 1 (CFEOM 1) is a de-
velopemental disorder characterized by a congenital non-progressive bi-
lateral external oculomotoric nerve palsy with ptosis and autosomal-dom-
inant inheritance due to mutations in the KIF21A gene, encoding a kinesin
motor protein.

Serial sections over 23 years in a 60-year old patient with the common
C2860T mutation in the KIF21A gene revealed not only congenital, but ad-
ditional further progressive bilateral external ophthalmoplegia and ptosis.

Clinical examination and electromyographic examination of the ex-
traocular muscles showed isolated involvement and aberrant innervation
of residual oculomotoric nerve fibers.

Additional abnormalities as pes cavus, a slight kyphoscoliosis, and
neurogenic EMG pattern in 2 of 5 muscles might reflect a more widespread
involvement of a-motoneurons due to the KIF21A mutation.

Progredient chronic external ophthalmoplegia might be caused by ei-
ther a continuous disease progression due to the kinesin defect or the con-
sequence of an overuse of the reduced number of oculomotoric brain stem
a-motoneurons.

P451
Tolosa-Hunt syndrome: neuroimaging and steroid treatment correlations
in five cases
E. Ferrante, A. Brioschi, A. Savino
Ospedale Niguarda, IRCCS-Istituto Auxologico Italiano-Piancavallo (Mi-
lan, Verbania, I)

Objective: To evalute correlations between clinical evolution, neuroimag-
ing and steroid treatment in patients (pts) affected by Tolosa-Hunt syn-
drome (THS).

Background: THS is a rare painful ophthalmoplegia often due to non-
specific granulomatous inflammation in the cavernous sinus or superior
orbital fissure. Diagnostic criteria are based on oculomotor nerves in-
volvement, steroid responsiveness and/or demonstration of granuloma by
MRI or biopsy and exclusion of other causes(tumrors, vasculitis, basal
meningitis, sarcoidosis, aneurysm, diabetes and opthalmoplegic mi-
graine), according to International Headache Society (IHS 2004).

Methods: We report 5 pts (3 males, 2 females, age range: 35–65 years)
affected by THS according to IHS inclusion criteria.All pts underwent gen-
eral, neurological and ophthalmologic examinations, routine blood tests,
serum inflammatory and infectious tests, autoantibodies, angiotensin con-
verting enzyme, tumor markers and gadolinium enhancement brain MRI.
Cerebral angiography and cavernous sinus biopsy were performed in 1 pt,
CSF examination was performed in 1 pt.

Results: In 3 pts laboratory data and neuroimaging were normal at on-
set of symptoms; high dose steroid therapy was promptly started (de-
samethasone 16 mg bid i. m. tapered in 4 weeks) within 5 days from onset
of symptoms. Pain disappeared within 60 hours, ocular palsies whitin 5
days from onset therapy. Two other pts had cavernous soft-tissue mass at
gadolinium enhanced brain MRI and lightly increased sedimentation rate.
Cavernous sinus mass biopsy was performed in 1 case showing nonspecific
inflammatory abnormalities. These 2 pts underwent high dose steroid
therapy only after 1 month from the onset of symptoms and showed slow
improvement with complete recovery within 2 months. Cavernous sinus
mass disappeared after 6 months on brain MRI. All pts did not show any
clinical relapse during follow-up (from 3 to 10 years, mean 6 years).

Conclusions: Our report confirm that steroid treatment has to be
started early during the course of the disease to obtain a more rapid reso-
lution of symptoms and signs possibly preventing anatomical damage.
MRI coul have a positive prognostic value predicting steroid efficacy and
clinical outcome.
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P452
Neurotrophic factors and clinical recovery in relapsing-remitting multi-
ple sclerosis
M. Caggiula, A. P. Batocchi, G. Frisullo, F. Angelucci, A. K. Patanella, C. San-
cricca, V. Nociti, P. A. Tonali, M. Mirabella
Catholic University (Rome, I)

Background: Although immune responses contribute to the formation and
maintenance of multiple sclerosis (MS) lesions, an increasing body of ex-
perimental evidence supports a potentially beneficial effect of inflamma-
tion, at least partly mediated by the release of neurotrophic factors, that
may help to minimize neuronal damage. Activated human T cells, B cells
and monocytes cells were proved to secrete bioactive brain derived neu-
rotrophic factor (BDNF) in vitro and studies in Relapsing Remitting
(RR)MS patients demonstrated that BDNF production by peripheral blood
mononuclear cells (PBMCs) was significantly higher during relapses and
recovery phases compared with values detected in the stable phases of the
disease.

Objective: The aim of this study was to determine neurotrophin
(BDNF; glial cell line-derived neurotrophic factor, GDNF; nerve growth
factor, NGF; neurotrophin 3, NT3; neurotrophin 4, NT4) production by
PBMCs in RRMS patients at different phases of disease in order to evalu-
ate whether clinical recovery is correlated with different levels of neu-
rotrophic factor production.

Methods: We studied 21 patients affected by RRMS in different phases
of disease (stable, relapse, post-relapse).All patients were treated with high
dose corticosteroids during relapse phase. Neurotrophin production was
assayed by enzyme-linked immunoabsorbent assay (ELISA) in super-
natants of unstimulated PBMCs.

Results: In the post-relapse phase 15 patients obtained complete re-
covery from new symptoms, 6 showed a progression in disability as com-
pared with the pre-relapse phase. The two groups of patients did not dif-
fer for any of the clinical characteristics studied – sex, age, relapse rate in
the past two years, baseline EDSS – except for disease duration, with a
longer history of disease in subjects who obtained only partial recovery in
post-relapse phase as compared with patients with complete remission.
The BDNF production by PBMCs was significantly higher during relapse
phase only in the group of patients with complete recovery after relapse.
There was no main variation of the other neurotrophic factors studied at
relapse time.An increase of NGF, GDNF, NT3, and NT4 production was ob-
served in the post-relapse phase only in the group of patients with com-
plete recovery.

Conclusion: Our data bear out the neuroprotective effect of inflamma-
tion in the early phases of MS. A reduced neuroprotective potential of im-
mune cells is associated with accumulation of disability.

P453
Impaired maturation of plasmacytoid dendritic cells in multiple sclerosis
M. Stasiolek, A. Bayas, N. Kruse, K.V Toyka, R. Gold, K. Selmaj
Medical University of Lodz, University of Wurzburg, University of Gottin-
gen (Lodz, PL; Wurzburg, Gottingen, D)

Background: Dendritic cells (DCs) are considered as key regulators of the
immune response. There are at least two major subsets of DCs present in
human peripheral blood – myeloid and plasmacytoid DCs. Plasmacytoid
DCs (pDCs) represent a distinct subpopulation of DC which exerts diver-
gent functions in T cells including induction of immunoregulatory re-
sponses and maintaining tolerance. Thus, in multiple sclerosis (MS) alter-
ation in pDCs function may play a role in the loss of immune tolerance
towards putative autoantigens. We assessed the phenotype of pDCs freshly
isolated from the blood of MS patients as well as their maturation in cul-
ture.

Materials and methods: Ex vivo phenotypic analysis was performed by
flow cytometry on blood samples obtained from 32 clinically stable, un-
treated MS patients with relapsing-remitting disease and 22 healthy con-
trols. pDCs were characterized as BDCA2 positive cells and counterstained
with antibodies specific for a panel of surface antigens including DC sub-
set markers, major maturation antigens and co-stimulatory molecules. For
maturation experiments, pDCs were isolated by magnetic sorting from
leucapheresis material obtained from 18 MS patients and 12 controls and
than cultured for 96 hours with IL3 and soluble CD40 ligand. Every 24
hours, cultured pDCs were assessed by flow cytometry for the expression
of maturation markers and co-stimulatory molecules.

Results: pDCs in MS had features of immaturity compared to pDCs of
healthy subjects. The expression of co-stimulatory molecules CD86 and 4-

1BBL on pDCs was significantly lower in MS samples than in controls (22 %
vs. 47 %, p < 0.0001 and 11 % vs. 35 %, p < 0.0001, respectively). pDCs of MS
patients, when cultured with IL-3 and CD40L, also showed delayed and in-
efficient maturation as demonstrated by significantly lower or delayed up-
regulation of CD86, 4-1BBL, CD40, and CD83.

Conclusions: In untreated MS patients we observed a lower expression
of two major co-stimulatory molecules on blood pDCs as well as an im-
paired maturation of pDCs in culture. These findings suggest functional
abnormalities of pDC in MS which may play a role in the pathogenesis of
the disease.

Supported by a binational grant from the Bundesministerium für Bil-
dung und Forschung, Germany (01GZ0303) and Ministerstwo Nauki i In-
formatyzacji, Poland, and the University Research Fund, Würzburg.

P454
Early abnormalities of evoked potentials predict long-term disability in
patients with multiple sclerosis
B. Kallmann, S. Büttner, K. Toyka, K. Reiners, P. Rieckmann
University of Wurzburg (Wurzburg, D)

Background and goal: While the decisive role of evoked potentials (EP), es-
pecially of visual evoked potentials (VEP), for diagnosis of multiple scle-
rosis (MS) is widely accepted it is still under debate whether pathological
alterations of evoked potentials may help to predict the future disease
course in MS.

Patients and Methods: To determine the prognostic value of EPs, 94 pa-
tients who were examined clinically and by electrophysiology at first pre-
sentation with follow-up after 5 and 10 years were included into this ret-
rospective study. Patients were further divided in relation to the time point
of first presentation: Group 1 had their first examination within two years
after disease onset (n = 44, mean disease duration 1.2 years) and Group 2
was first examined at later time points (n = 50, mean disease duration 9.6
years at first presentation).

Results: For patients examined early after disease onset (Group1) a pre-
dictive value for EPs was found: Single parameters like delayed latencies of
somato-sensory (SEP) and motor evoked potentials (MEP) at baseline
were associated with higher degrees of disability (EDSS > 3.5) after 5 years.
Baseline MEP as well as SEP scores significantly correlated with EDSS af-
ter 5 years (r = 0.5–0.55, p < 0.003) and baseline MEP score with changes in
EDSS over five years (r = 0.75, p < 0.001), while the VEP score was not cor-
related with clinical disability as expressed by EDSS. The cumulative num-
ber of pathological EPs at baseline was indicative of higher degrees of dis-
ability after 5 years: 1 resp. 3 pathological EPs indicated a mean EDSS after
5 years of 2.4 resp. 4.8. The combination of altered SEP and MEP at basis
best predicted clinical disability after 5 years (Odd’s ratio 11).

Conclusion: Combined testing of EPs at early disease stages in MS may
be useful as predictor for later clinical disability. Together with clinical
data and MR imaging EP may help the neurologist to identify MS patients
at high risk of clinical deterioration and thereby guide in making decisions
as to early immunomodulatory treatment.

P455
Brain MRI characteristics of relapsing-remitting MS patients who re-
spond to glatiramer acetate therapy
C. Caon, M. Din, M. Zvartau-Hind, A. Bucheisster, M. Reznar, V. Sehgal, A.
Tselis, R. Lisak, O. Khan
Wayne State University (Detroit, USA)

To determine brain MRI abnormalities including godolinium (gd) en-
hancement in RRMS patients who clinically respond to glatiramer acetate
(GA).

Background: In clinical practice, brain MRI scan including Gd enhanc-
ing lesions are often considered along with clinical history to recommend
a particular immunomodulatory therapy (IMT) in RRMS. Beta-interferons
are known to have a robust reduction of Gd enhancement in contrast to GA
therapy which has a relatively modest effect. This practice tends to favor
recommending beta-interferon over GA therapy in RRMS patients who
have Gd enhancing lesions. It is unknown if this leads to a clinical response
of similar magnitude in clinical practice.

Methods: Clinical records of patients treated and followed at the Wayne
State University MS Clinic were reviewed (September 1, 2003). Data from
all clinically definite RRMS patients who received GA therapy for at least
one year was reviewed. Annual relapse rate (ARR) before and after start-
ing therapy with GA was determined. Non-responders were identified as
patients having an identical or higher ARR on GA compared to the ARR
prior to starting GA therapy. Brain MRI scans prior to onset of GA therapy
were examined for the presence of Gd enhancing lesions and T2 lesions.
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Computerized volumetric analyses or brain atrophy could not be because
a substantial number of scans were performed at different MRI machines
in the community and only hard copies were available for review.

Results: 265 patients qualified for analysis. Mean duration of therapy
with GA was 28.1 months. 209 (79 %) of 265 patients were responders. The
total number of Gd enhancing and T2 lesions did not distinguish respon-
ders from non-responders to GA therapy. Sub-analyses by stratifying the
number of gd enhancing lesions at onset of GA therapy by categorizing to
1, 2 to 3, 4 to 5 or greater than 5 Gd enhancing lesions did not distinguish
between responders and non-responders. Similar observations were made
when stratifying by the number of T2 lesions (5 to 10, > 10 but < 15, > 15
but < 20 or > 20). Clinical results will be presented separately.

Conclusions: Presence of single or multiple Gd enhancing lesions does
not distinguish between responders and non-responders to GA therapy.
Until, MRI techniques can be standardized in clinical practice and serial
brain MRI scans can be performed, recommendation of IMT therapy
should be largely based on the clinical profile of patients with RRMS.

P456
Can MEG be used to monitor multiple sclerosis?
K. S. Cover, H. Vrenken, J. J. G. Geurts, B. van Oosten, B. Jelles, C. H. Polman,
C. J. Stam, B. W. van Dijk
VU University Medical Center (Amsterdam, NL)

Purpose: Currently, monitoring the course of the disease in multiple scle-
rosis (MS) patients is based on a combination of clinical measures, such as
EDSS, and MRI measures, such as new lesion counts. In this pilot study, we
investigated the possible usefulness of magnetoencephalographic (MEG)
assessment of interhemispheric connectivity in MS. Loss of interhemi-
spheric connectivity in MS patients has been assessed by other means in-
cluding neurophysicological testing, functional and structural MRI [1, 2],
EEG [3] and transcranial magnetic stimulation [4]. However, none of these
assessments indicated a promising marker for MS.

Method: Ten MS patients (EDSS 1.0–3.5 RR) and 11 healthy controls
were scanned for the pilot study. Five minutes of eyes closed data was ac-
quired while each subject was seated comfortably in a 151 channels CTF
(Vancouver, Canada) MEG scanner. We selected an artefact free 16 s inter-
val from each subject’s data set. We then calculated the interhemispheric
correlation measure over each 16s interval for each of 5 frequency bands
(1–4 Hz, 4–8 Hz, 8–12 Hz, 12–30 Hz, 30–48 Hz).

Results: When ranked by interhemispheric correlation measure, the pi-
lot study showed a highly significant (p = 0.00011) difference between the
two groups in the alpha band (8–12 Hz). By this ranking, of the 21 subjects,
the highest 9 were all healthy controls and the lowest 7 were MS patients.
The other 4 frequency bands showed little or no statistical significance dif-
ferences.

Conclusion: Most likely, the loss of interhemispheric correlation in MS
patients reflects widespread white matter dysfunction including connec-
tivity loss, in particular of transcallosal commissural fibres. Determina-
tion of interhemispheric correlation with MEG is a promising marker for
overall assessment of brain function in MS.

References
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P457
Qualitative deficits of cognitive performance in relapsing-remitting mul-
tiple sclerosis correlate with T1 and T2 lesion burden on MRI
G. Zappalà, D. Maimone, D. Smirni, A. Falsaperla
Garibaldi Hospital (Catania, I)

Background: The pattern of cognitive impairment in MS patients often in-
cludes deficits in the areas of executive functioning, verbal and spatial
learning and recall, organizational skills and abstract reasoning.Very little
is known about the quality of these defective areas of performance, in-
cluding semantic clustering ability during the learning process and recog-
nition vs free recall upon retrieval and their correlation to whole brain or
regional lesion load on brain MRI.

Methods: We studied eighteen RRMS patients (mean age 32 ± 8.5 yrs;
F/M 13/5) with a disease duration of 7.5 ± 3.8 yrs and an EDSS score of
1.8 ± 1.3. They were all administered a neuropsychological test battery as-
sessing working memory, controlled attention, manual dexterity, verbal
fluency, visual scanning, spatial recall and verbal learning. All patients un-

derwent brain imaging on a NMR 1.0 Tesla system and T1 and T2-lesion
volume was calculated according to Ormerod et al. (1987). Statistical analy-
sis was carried out using Spearman’s rank correlation matrix.

Results: Deficits in executive functions, working memory, manual dex-
terity, and visual exploration were observed. Impairment of visual-spatial
organization and semantic clustering ability were also documented, sup-
porting the notion of a “frontal” pattern of cognitive dysfunction in MS pa-
tients. Whole brain and frontal lobe T1 lesion load values inversely corre-
lated with recognition ability on CVLT (r –0.742, p 0.009, whole brain; r
–0.688, p 0.003, frontal lobe) and on Rey’s copy (r –0.612, p 0.01 and r
–0.695, p 0.003).Whole brain and frontal lobe T2 lesion load also correlated
with selective cognitive aspects such as performance on visual scanning (r
0.516, p 0.04) and number of perseverations on CVLT (r 0.537, p 0.03). Both
T1 and T2 lesion load correlated to manual dexterity on 9-hole-pegs and
executive ability on PASAT.

Conclusions: Our data confirm a predominant involvement of execu-
tive functions in RRMS patients. Furthermore, qualitative cognitive de-
fects such as semantic clustering and strategic abilities correlated to both
whole brain and frontal lobe T1 lesion load on MRI, suggesting that the
loss of executive skills in MS may derive from severe tissue damage pref-
erentially localized in the frontal lobes.

P458
Safety and tolerability of 500 mcg versus 250 mcg interferon beta-1b: first
phase of the BEYOND programme
P. Coyle, B. Arnason, G. Bigley, D. Goodin, B. Hurwitz, D. Jeffery, S. Kaba, B.
Thrower, S. Kirzinger, S. Lynch, R. Mandler, D. Mikol, K. Rammohan, R.
Sater, S. Sriram, W. Byrnes, M. Wash, F. Boateng, P. Jakobs, T. Bogumil, A. Ab-
dul-Ahad
SUNY at Stony Brook, Surgery Brain Research Institutes, University of
Nevada School of Medicine, University of California San Francisco, Duke
University Medical Center, Wake Forest University School of Medicine,
Shepherd Center, Louisville Neuroscience Research Center, University of
Kansas, George Washington University, University of Michigan, Ohio State
University, High Point Neurological Associates, Vanderbilt MS Center,
Berlex Laboratories Inc., Schering AG (New York, Chicago, Reno, San Fran-
cisco, Durham, Winston-Salem, Atlanta, Louisville, Kansas City, Washing-
ton, Ann Arbor, Columbus, High Point, Nashville, Montville, USA; Berlin,
D)

Objective: To evaluate the safety and tolerability of 500 mcg versus 250 mcg
interferon beta-1b (IFNB-1b; Betaferon(r)/Betaseron(r)) given subcuta-
neously (sc) every other day (eod).

Background: The efficacy of IFNB treatment in patients with relapsing-
remitting multiple sclerosis (RRMS) is greater with high-dose, high-fre-
quency administration. Treatment with 250 mcg IFNB-1b is the current
gold standard, and whether a dose higher than any currently available
IFNB dose will result in greater efficacy with continued tolerability in
RRMS is not yet known.

Methods: A multicentre, randomised, double-blind, parallel group
study comparing IFNB-1b 500 mcg with 250 mcg, self-administered sc eod
for at least 12 weeks. Patients were instructed to use auto-injectors to give
consistent injection technique. Study drug was escalated over the first 6 to
12 weeks, and then maintained at full-dose. Temporary interruption or
dose-reduction of IFNB-1b treatment was allowed in patients experienc-
ing tolerability problems or other adverse events. Non-steroidal anti-in-
flammatory drugs were used to minimise flu-like symptoms. Primary out-
comes were safety and tolerability, defined by the proportion of patients in
each treatment arm experiencing flu-like syndrome, fever, myalgia, injec-
tion site reactions, asthenia, headache, and liver and bone marrow func-
tion abnormalities.

Results: IFNB-1b 500 mcg was well tolerated and there were no new or
unexpected adverse events.An effect of dose on the occurrence of some ad-
verse events, such as flu-like symptoms and related adverse events, lym-
phopenia and liver function elevation was observed, but this was not seen
in others, such as injection site reactions. The dose escalation scheme was
successful in the 500 mcg group and the 250 mcg group: over 90 % of pa-
tients attained the full 500 mcg dose during the course of the study. Dose
interruptions were similar for the two groups (4 patients in each treatment
arm), but transient dose reductions were more common in the 500 mcg
treatment arm.

Conclusions: This study is the first phase of the BEYOND programme
and provides support for safely administering 500 mcg IFNB-1b sc eod to
patients with RRMS. The second phase of BEYOND is a 3-arm comparative
study to evaluate the efficacy, safety, and tolerability of 250 mcg and 500
mcg IFNB-1b and glatiramer acetate in patients with RRMS. BEYOND will
examine relapse-related, disability-related and other clinical and paraclin-
ical outcomes.
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P459
The immunosuppression (IS)-responsive secondary-progressive multiple
sclerosis (SPMS). Experience from cyclophosphamide- and mitox-
antrone-treated SPMS patients indicates the clinical profile of the IS-can-
didate patient
P. Perini, M. Calabrese, F. Ranzato, P. Gallo
Multiple Sclerosis Center (Padua, I)

Multiple Sclerosis (MS) is currently considered immune-mediated disease
of the Central Nervous System. Immunomodulatory agents, such as inter-
feron beta and glateramer acetate, are used to slow down disease activity
in the relapsing remitting form of the disease (RRMS), but are substan-
tially ineffective in modifying the progressive phase of the MS. Moreover,
a relevant portion of RRMS patients do not respond to IMA, and enter
rapidly the so-called secondary progressive phase. Immunosuppressive
therapy may be the best available chance to treat both SPMS and IMA-non
responsive RRMS, but a better classification of patients candidate to im-
munosuppressive therapy is needed in order to optimize therapy benefit.
We have previously observed that cyclophosphamide (Cy) was able to sta-
bilize rapidly deteriorating SPMS (J.Neurol. 2003, 250:834–838). Here, we
report our experience using Mitoxantrone (MT), compare the effect of Cy
and MT on disease activity and progression, and further characterize the
profile of IS-responsive patients. Thirty SPMS patients were treated with
MT (8 g/m2 every other month for 2 years) and were compared with an
equal number of Cy-treated SPMS patients (0.8–1.2 g/m2 monthly for one
year, and every other month in the second year). Both Cy and MT were
equally effective in stopping disease progression in the majority of treated
patients, but the effect of both drugs was highly significant in a subgroup
of patients experiencing rapidly deteriorating disease, characterized by
frequent and severe relapses as well as rapid progression (defined by a con-
firmed increase of more than 1 EDSS point in a period of 1 year). After two
years of therapy, in this subgroup of patients the relapse rate was almost
set at zero, and the EDSS significantly improved (p < 0.01). However, the re-
lapse rate within the first six months from therapy initiation was higher in
the MT-treated patients compared to Cy-treated patients. These drugs,
however, did not modify disease evolution in slowly-progressive or non-re-
lapsing SPMS, further suggesting that IS should be initiated at the begin-
ning of the progressive phase of the disease. Both drugs were well tole-
rated. Taken together, our data further confirm that the ideal MS patient
for a successful immunosuppressive therapy is characterized by short du-
ration of the progressive phase, rapid progression, and frequent relapse
with rapid deterioration of clinical condition.

P460
Screening for cognitive impairment in multiple sclerosis – the MUSIC ap-
proach
P. Calabrese, E. Kalbe, J. Kessler
Faculty of Medicine (Bochum, Cologne, D)

Introduction: Cognitive dysfunctions are known to affect about 50 % of
MS-patients. Since cognitive disturbances have been recognized to have a
significant impact on the ability to maintain employment there is a strong
need to develop neuropsychological tests to assess cognitive functioning
in MS. We present a cognitive-screening instrument (MUSIC = Multiple
Sclerosis Inventory of Cognition) which is aimed to evaluate mental dis-
turbances in MS-patients on a basis of 5 subtests covering the most com-
promised areas of cognition.

Patients and Methods: A sample of altogether 238 subjects (Ctrls = 158;
MS-patients = 80) matched for age, education and gender was evaluated
with a cognitive test-battery consisting of 5 subtests (attention, working-
memory, flexibility and long-term memory) and an additional 3-item fa-
tigue questionnaire. The raw scores of the individual subtests were
weighted according to their respective sensitivities and specificities de-
rived from discriminant-analysis and then transformed into weighted test-
scores on the basis of means and standard-deviations of the norm popula-
tion. The weighted subscores were added to a total sum-score with a
maximum of 30 pts.

Results: A between-group-comparison yelded significant differences
between ctrls. and patients in the individual subtests and the total score
(all p’s < 0.01). On the basis of the mean and standard-deviation of the
weighted total-score it was able to determine cutoff-scores, thus classify-
ing individual overall-test-performance into 4 categories (normal per-
formance; mild cognitive dysfunction; moderate cognitive dysfunction;
severe cognitive dysfunction).

Comments: Cognitive dysfunctions are common in MS. While some
comprehensive batteries have been developed there ist still a lack of cog-
nitive screening instruments to identify individuals in need of further as-

sessment. The MUSIC is a valid and reliable test to identify patients with
MS with cognitive dysfunctions.

P461
Pregnancy and multiple sclerosis therapies
L. Alonso-Magdalena, E. Moral, O. Carmona, V. Casado, T. Arbizu
H U Bellvitge (Barcelona, E)

Introduction: Multiple sclerosis (MS) is a common neurological disorder
affecting young adults, and most of them are women. Previous research
have shown that maternal MS has no apparent effect on birth outcomes
compared with the general population. However,there is lack of informa-
tion about the safety of MS-modifying therapies in pregnancy and brest-
feeding.

Goals: To determine whether women with MS who become pregnant
while they are on disease-modifying therapies are more likely to have poor
birth outcomes or pregnancy or delivery complications than those who
discontinue therapy before pregnancy.

Method: We have reviewed our European database for multiple sclero-
sis (1,100 patients) from January 1995 to January 2004, looking for preg-
nancies in women on disease-modifying therapies. They were assigned to
one of two groups: those who discontinued therapy before pregnancy
(planned pregnancy) and those who did not (unplanned pregnancy). Preg-
nancy course, birth outcomes and MS course were reviewed.

Results: We have found 160 fertile women on disease-modifying ther-
apy and 18 of them became pregnant.There have been 20 pregnancies:15
planned and 5 unplanned.

Whithin the planned ones,there have been one miscarriage, 10 normal
deliveries, one miscarriage followed by a normal delivery, and one abor-
tion because of an ectopic pregnancy.None of them did brest-feeding.One
is still pregnant. Another 4 patients have discontinued therapy but they
have not become pregnant yet; and 3 discontinued treatment but went on
without becoming pregnant. Whithin the unplanned group, there have
been 2 normal deliveries whithout brest-feeding and 2 abortions,both be-
cause the patients were concerned about the risks for the newborn. One of
them was an ectopic pregnancy. The fith is in her first month of pregnancy.

Discussion: The incidence of miscarriage was higher in the planned
group.Given the theoretical abortive potential of these treatments, one
would expect this to happen whithin the unplanned pregnancies. Never-
theless, this was not higher than the expected in the normal population.
There were no differences in terms of birth outcomes.

We are concerned this is a small group,so a statistical analysis is not
possible. We think it is imperative to perform a longitudinal study in a
wider population to stablish the effects of MS therapies on pregnancy and
brest-feeding.

P462
Cognitive impairment in patients suffering from secondary progressive
multiple sclerosis
I. Bosca, M. Andreu, A. Bueno, M. Gadea, M. Escutia, A. Bernal, B. Casanova,
F. Coret
Hospital Universitario La Fe, Hospital Clinico Universitario, Facultat de
Psicologia (Valencia, E)

Objectives: To study cognitive function of subjects affected by secondary
progressive multiple sclerosis (SPMS).

Methods: Fourty two SPMS patients according to Poser and Lublin cri-
teria, treated with interferon beta 1-b, were submitted to a wide neuropsy-
chological battery, including Mini-mental state examination, verbal IQ
(WAIS-III), FAS and SET tests to fonetic and semantic language, Wechsler
Scale for short and long term memory, Wisconsin Card Shorting Test, Trail
Making Test A and B, Stroop color/word interference test, Abbreviated
Boston naming test and Benton Visual Retention Test. They also under-
went Beck Depression Inventory, Anxiety scale of Hamilton and neurolog-
ical examination (EDSSS and MSFC). Two or more tests affected was con-
sidered as cognitive impairment.

Results: 42 SPMS patients, 73.8 % females and 26.2 % males, mean EDSS
5.38 (3–7.5), mean disease duration 13.57 years (3–38), mean treatment du-
ration 34.5 months (4–80). 23.8 % patients presented one test affected,
21.4 % two tests, 16.7 % three, 16.7 % four, 16.7 % five and 4.8 % six tests af-
fected, thus 72.2 % patients were considered to have cognitive impairment.
PASAT correlated significantly (p < 0.01) with minimental state examina-
tion, verbal IQ, FAS, Boston and Benton, but didn’t correlate to the other
tests. There was no correlation between EDSS, MSFC nor illness duration
and cognitive impairment.

Conclusion: Subcortical cognitive impairment was frequent, and it did
not correlate to EDSS nor illness duration. PASAT correlated with many of
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the items examinated, but not with memory tests nor Stroop. We suggest
that a basic neurological examination should include these items in order
to determine the presence of cognitive impairment in these patients.

P463
Th2-cytokines in multiple sclerosis: IL-4- and IL-10 production correlates
with disease progression
G. Foerster, K. Retzlaff, S. Mannes-Keil, H. Buch, J. Kraus, M. Kaps, P. Osch-
mann
Justus-Liebig-Universität, Neurologie (Giessen, Munster, D)

Introduction: Th1-/Th2-imbalances play an important role in pathogene-
sis of multiple sclerosis. In the present study we looked for the relation be-
tween clinical parameters (EDSS, disease duration, index of progression,
exacerbation frequency) and immunologic parameters. As important
pathogenetic immunologic parameters we measured IL4, IL10, IFNg, IL4R
and IFNgR by flow cytometry. IFNgR was examined in this connection the
first time.

Methods: We present a prospective, non-randomized study with 58
multiple sclerosis patients (female = 40; male = 18; age: 38.2 ± 11.2 years).
Intracellular cytokines and membrane-bound cytokine receptors in pe-
ripheral blood leucocytes were detected with monoclonal antibodies and
measured by flow cytometry. Results are given as percentages of
CD3 + populations (intracellular cytokines) or as relative fluorescence in-
tensity (membrane-bound cytokine receptors). These methods have
shown good quality results in other studies (Petereit et al., 2000, Kraus
et al., 2000). As statistic methods multidimensional non-parametric analy-
ses of variance (MANOVA) and Spearmans coefficient of correlation were
used.

Results: An influence of the age or sex on the expression of the exam-
ined immunological parameters could be excluded statistically. The pro-
gression index (defined as EDSS-Score/disease duration) correlated nega-
tively with percentage of IL-4-positive-CD3+ cells (r = –0.29; p < 0.03),
IL-10-positive-CD3+ cells (r = –0.26; p < 0.05) and IL-10-positive-
CD3+CD8+ cells (r = –0.27; p < 0.05). The evaluation of the further clinical
parameters showed that the examined cytokine and cytokine receptors
were independently expressed of the duration of the disease, exacerbation
frequency and increased EDSS.

Conclusion: For the first time a negative correlation between the pro-
gression index and the by flow cytometry detected IL-4- and IL-10-ex-
pression was shown. The negative correlation between disease progression
and Th2-cytokine-expression confirms the investigations of Petereit et al.
(2000), which demonstrated a positive correlation between handicap de-
grees and the proinflammatoric cytokine IFN-α in multiple sclerosis pa-
tients.

P464
Cognitive impairment in secondary progressive multiple sclerosis. A lon-
gitudinal one-year follow-up study
B. Casanova, M. Andreu, A. Bueno, M. Gadea, M. Escutia, A. Bernat, I. Bosca,
F. Coret
Hospital Universitario La Fe, Hospital Clinico Universitario, Facultat de
Psicologia (Valencia, E)

Objective: To study the evolution of cognitive impairment in an homoge-
neous secondary progressive multiple sclerosis (SPMS) patients cohort.

Patients and methods: We have selected 27 patients with clinically def-
inite SPMS according to Poser and Lublin criteria (77.8 woman, mean age
46 years, mean EDSS 5.1, mean evolution time 13.7 years and mean time
with beta-interferon treatment 37.7 months). In order to avoid byass by a
possible effect of immunomodulatory treatment, only patients under beta-
interferon 1b along all the periode have been studied. EDSS, Functional
Composite MS scale (FCMS), and a selected battery of neuropsychological
test including WAIS-III, Wechsler Scale for short a long term memory, FAS
and SET tests to fonetic and semantic language, Wisconsin targe, Stroop
test, TRAIL A and TRAIL B test, Boston vocabulary test and Benton visu-
ospatial perception, were administrated at the same moment an one year
after. The same neurologist and neuropsychologist performed the clinical
and neuropsycological explorations. Cognitive impairment was consid-
ered if two or more of the following tests was affected (WAIS-III, Wechsler
Scale for short memory, FAS, Wisconsin targe, Stroop, Boston vocabulary
test or Benton test). Tests were considered abnormal according to the nor-
mal values published in spanish population (results was adjusted by age
and educational years). Patients also underwent Beck Depression Inven-
tory (BDI) and the Hamilton test to anxiety.

Results: At the basal evaluation 77.8 % of patients fullfilled CI criteria,
this percent raised to 85.2 % one year after (two new patients reached CI

criteria). In the follow up, 6 patients worsened in the number of test, 9 pa-
tients improved (in Wechsler memory scales and TRAIL making tests A
and B) and 12 remained with the same number of test affected. No patient
with CI in the basal evaluation improved to no CI. No correlation between
BDI, Hamilton test nor EDSS and the neuropsychological tests was proven.

Conclusion: CI in SPMS is a frequent and progressive condition, not re-
lated to the depression state or anxiety. Improvement observated in Wech-
sler memory scales and TRAIL making tests A and B may be due to a train-
ing effect. We think that the CI criteria we have considered in this study is
robust, as all patients that fullfilled CI criteria at the basal evaluation re-
mained equal or worsened in the follow up.

P465
Putable prognostic biological markers of “benign’’ multiple sclerosis
P. Sola, J. Mandrioli, R. Bedin, G. Caiazzo, E. Merelli
Neurological Clinic (Modena, I)

The clinical course of multiple sclerosis (MS) is characterised by an ex-
treme variability of disease progression which makes difficult to individ-
ualise prognostic information. Some patients remain fully independent
even after 10–20 years from disease onset and the term “benign” MS (BMS)
commonly indicates this form. Nevertheless, there is disagreement on the
clinical meaning of the term, on the method to evaluate disability, and on
the number of required follow up years to define a BMS. Some clinical fac-
tors seem to predict a favourable prognosis, but a biological assay predict-
ing a BMS is lacking. In fact, MS is a highly variable and dynamic disease,
and destructive and repair mechanisms are often simultaneously active,
making difficult to assess suitable predictive biological markers. Although
MS is considered a T-cells disease, new evidences support a major patho-
genic role of humoral immunity. In isolated ON and clinically isolated syn-
dromes CSF oligoclonal(OC)IgG are strongly predictive of the future de-
velopment of MS. Moreover, the presence of CSF OCIgM is associated to an
increased probability to reach higher EDSS scores.

In order to assess a CSF antibody panel having prognostic value in
early MS, we determine the presence of OC IgG and IgM bands, as well as
IgG and IgM indexes in a group of 23 BMS (EDSS < 3 after 10 yrs; mean age
at onset: 27.4 yrs; mean follow up yrs: 15.4) compared to 20 MS with a se-
vere course (SMS) (EDSS > 4 after 10 yrs; mean age at onset: 26.3 yrs; mean
follow up yrs: 14.5). CSF OC bands were determined by mean of agarose
isoelectric focusing followed by immunoblotting with specific anti human
IgG and IgM antibodies. CSF OCIgG were absent in 8/23 (34.8 %) BMS and
in 1/20 (5 %) SMS (p < 0.05). Furthermore, the bands number was signifi-
cantly lower in BMS (mean: 3 bands), respect to SMS (mean: 6.25 bands)
(p < 0.01). OC IgM bands were absent in 17/23 (73.9 %) BMS and in only
2/20 (10 %) SMS (p < 0.01). IgG and IgM indexes were not significantly dif-
ferent between the two groups.

Our findings suggest that OCIgG and OCIgM negative patients have a
better prognosis than OCIgG and OCIgM positive ones. If these results will
be confirmed in a larger cohort of patients, the OC IgM bands may be a
suitable prognostic marker, together with the clinical features. Early pre-
dictions of MS outcome will have an impact on counselling and will allow
the patient to plan for his future and to make optimal use of medical, fam-
ily, and community resources.

P466
The levels of chemokines CXCL8, CCL2 and CCL5 in multiple sclerosis pa-
tients are linked to the activity of the disease
H. Bartosik-Psujek, Z. Stelmasiak
Skubiszewski Medical University of Lublin (Lublin, PL)

Chemokines are small cytokines with selective chemoattractant proper-
ties. They contribute to the T cell-mediated pathogenesis of multiple scle-
rosis (MS). Recent studies have reported presence of chemokines in the
cerebrospinal fluid (CSF) and serum of MS patients mainly during the ac-
tive phase of the disease.

In order to ascertain if a different types and stage of disease correlates
with a varying level of chemokines, the levels of chemokines CXCL8, CCL2
and CCL5 were measured in serum and the CSF of the MS patients.

The patients group included 56 people with definite MS according to
Poser’s criteria and 29 patients with other neurological diseases. Depend-
ing on clinical symptoms of MS, the MS-patients were divided into tree
sub-groups: stable stage of the relapsing-remitting multiple sclerosis (20
subjects), relapse stage multiple sclerosis (18 subjects) and progressive
multiple sclerosis (18 subjects). Control serum and CSF samples were
available from 15 patients with non-inflammatory neurological disease
and from 14 patients with inflammatory neurological diseases.

ELISA method was used to determine the levels of the chemokines.
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The levels of CXCL8 and CCL2 in both groups were higher in CFS than
in serum whilst the level of CCL5 measured higher in serum than in CSF.
A significant rise in the levels of CXCL8 and CCL5 was observed in CSF
during relapse (p < 0.05 and p < 0.001, respectively), as against the level of
CCL2 which was getting lower when compared to the control group as well
as other MS groups (p < 0.05). During relapse, high levels of CCL5 were ob-
served in serum of the MS patients as well. The levels were significantly
higher than in other MS-group and non inflammatory control group
(p < 0.001). No significant differences were observed in the levels of
chemokines between the stable relapsing-remitting MS and progressive
MS.

The different levels of chemokines are linked to relapse of the disease.
No separate, specific pattern of chemokine production dependent on the
type of MS could be ascertained.

P467
Usefulness of a portable device in the psychomotor assessment of relaps-
ing remitting multiple sclerosis: preliminary data
L. Leocani, M. Montagna, P. Annovazzi, F. Baldissera, R. Lanzillo, V.
Tomassini, M. Millevolte, R. Balugani, E. Ortu, C. Gasperini, G. Comi
Hospital San Raffaele, University of Milan, University Federico II, Univer-
sity La Sapienza, University of Ancona, MS Centre V. Mazzacorati, Univer-
sity of Sassari, Hospital San Camillo (Milan, Naples, Rome, Ancona,
Bologna, Sassari, I)

Introduction: Objective measurement of psychophysical performance is of
capital importance in the longitudinal evaluation of motor and cognitive
function in Multiple Sclerosis (MS) for clinical trials and therapeutic deci-
sions.

Objectives: to evaluate the usefulness of a new portable device in as-
sessing psychomotor performance in Multiple Sclerosis patients (MS).

Methods: Thirtyfive right-handed patients with relapsing-remitting
MS (25 females; age 39 ± 7 years; EDSS 2.1 ± 1.5) underwent a 10 min bat-
tery of tests on a portable device allowing to administer visual stimuli on
a LCD screen and to measure responses of the index finger on a response
button: simple, cued, go/no go visual reaction times (sRT, cRT, chRT), fin-
ger-tapping, motor coordination (reproducing a sinusoidal movement on
the device screen), fatigue at a series of 20 maximum voluntary contrac-
tions. All tasks were performed with the dominant hand. Reaction time,
movement duration, velocity and force, frequency and phase shift were
compared with a group of 35 age and sex-matched normal subjects. Pa-
tients and subjects were also administered the Nine Hole Peg Test (NHPT)
and the Fatigue Severity scale.

Results: In the RT tasks, MS patients showed slower reaction times in
all RT tasks compared with normal subjects, with significant differences
for the cued (p = 0.007) and choice RT (p = 0.01), pushed the button with a
significantly reduced force (p < 0.007) and at a lower speed (p < 0.0001 for
simple and choice RTs, n. s. for cued RTs). Patients also had a slower finger
tapping (2.3 ± 0.7 Hz) compared to normals (3.0 ± 0.7 Hz) (p = 0.0004). At
the fatigue test, patients showed a reduced maximum force both at the be-
ginning (P = 0.03) and at the end of the task (P = 0.04) compared with nor-
mal subjects, while the force decay ratio did not significantly differ be-
tween the two groups. MS patients had a higher FSS score than normals
(P = 0.0003) and performed worse at the NHPT (P = 0.0001). No correlation
was found between objective fatigue and the FSS.

Conclusions: The abnormal findings obtained in MS patients in mea-
sures of speed and force suggest the possible usefulness of the measures
obtained through a portable device in the assessment of psychomotor
function. The lack of abnormal objective fatigue, together with increased
subjective fatigue in these patients, suggests that independent factors may
underly the two phenomena.

P468
Does fatigue in early relapsing-remitting multiple sclerosis correlate with
brain atrophy?
B. Ostermann, D. Ecker, J. Brettschneider, H. Tumani, J. Kassubek
Universität Ulm (Ulm, D)

Introduction: Fatigue is a common symptom of relapsing remitting multi-
ple sclerosis (RRMS) even in the early phase of the disease when neuro-
logical disability is not prominent. Previous studies found no correlation
between the severity of fatigue in RRMS patients and the extent of lesions
as assessed by conventional and quantitative MRI techniques. However,
functional imaging studies indicate that fatigue in RRMS is associated with
dysfunction in frontal cortex and basal ganglia. The aim of our study was
to evaluate the correlation between fatigue and brain compartment pro-

portions, measured by brain parenchymal fraction (BPF), volumes of
white matter (WMF) and grey matter (GMF).

Methods: We studied 16 patients with RRMS (mean EDSS 1.63 ± 0.7)
showing no mood disorder as measured by Beck Depression Inventory
(BDI < 17) and receiving no immunomodulatory treatment. Fatigue was
assessed using Fatigue Severity Scale (FSS). MRI scans including a volume-
rendering MP-RAGE data set were acquired on a 1.5T clinical MRI scan-
ner, and BPF analysis was performed using a previously described stan-
dardized and automated protocol.

Results: All patients presented with fatigue with mean FSS of 51.3 (SD
15.2, range 25–76), using a cut-off of 25. Mean BPF was 0.7934 ± 0.0242 with
a mean grey matter fraction (GMF) of 0.5286 ± 0.0187 and mean white
matter fraction (WMF) of 0.2651 ± 0.0121. There was no statistical signifi-
cant correlation between the severity of fatigue and BPF, GMF or WMF al-
though patients with higher FSS scores tended to show decreased GMF val-
ues.

Conclusion: The data showed no correlation between the severity of fa-
tigue and the values of brain atrophy measured by BPF, the GMF and the
WMF in early stages of MS. We confirmed results of previous studies, re-
porting no morphological correlate for fatigue. Fatigue might be due to
functional changes in cortical and subcortical structures.

P469
Illness representations, symptomatology, marital satisfaction and quality
of life in patients with multiple sclerosis and their caregivers
C. Sousa, M. G. Pereira
University of Minho (Braga, P)

Introduction: Multiple sclerosis (EM) is a inflammatory disease of myelin
from the Central Nervous System of cause unknown, chronic, that affects
young people’s quality of life. This study’s goals include: assessment of dis-
ease representations, psychological morbidity, marital satisfaction and
quality of life in patients with EM and their caregivers.

Methods: Sample – A group of 100 ambulatory patients with criterions
of Poser defined EM, age mean of 39.19 years, Expanded Disability Status
Scale (EDSS) of 1.8, and a group of respective caregivers participated in
this study.

Instruments. The instruments used for patients were: Illness Percep-
tion Questionnaire (IPQ Weinman & Petrie, 1996), Sickness Impact Profile
(SIP – Delyo et al. 1982, 1983), Hospital Depression and Anxiety Scales
(HADS – Zigmond & Snaith, 1983), Multiple Sclerosis Quality of life Ques-
tionnaire (MSQOL-54 – Vickrey, Hays, Harooni, Myer & Ellison, 1995) and
the Index of Marital Satisfaction (IMS – Hudson, 1990). The instruments
used for caregivers were: Caregivers Reaction Assessment (CRA – Given
et al. 1992), Beck Depression Inventory (BDI – Beck, Mendelson & Mock,
1961), State Trait Anxiety Inventory (STAI – Spielberger, Grush, Lushene,
Vagg & Jacobs, 1983) and the Index of Marital Satisfaction. (IMS – Hudson,
1991).

Hipothesis 1: We expect differences in patients with index of severity
(EDSS) > 4 when compared with EDSS < 4 in all psychological variables

Hipothesis 2: We expect differences in caregivers from patients with in-
dex of severity (EDSS) > 4 when compared with caregivers from patients
with EDSS < 4 in all psychological variables

Results
� The results showed that patients with a higher severity index present

lower quality of life, and lower adjustment to disease when compared
with less severe patients. In terms of illness representations, those with
higher severity perceive their disease as having worst consequences, and
themselves as having lower personal and treatment control.Patients with
higher severity index also manifest more depression.

� Those caregivers from patients with higher severity index have a higher
impact on their schedules, higher lack of family support and higher im-
pact in their health.

There were no significant differences in all other psychological variables.
Implications for intervention with this population are discussed.

P470
Disease duration and self-image, level of depression and anxiety in pa-
tients with multiple sclerosis
E. Papuc, B. Pawlowska, S. Banka, Z. Kedzierski
Lublin Military Hospital, Psychiatric Department of Medical University
(Lublin, PL)

Aim: In this study we investigated the correlation between disease dura-
tion and certain features of self-image, level of depression and anxiety in
patients with multiple sclerosis.
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Subject: Subjects were patients with clinically defined multiple
sclerosis according to McDonald criteria (n = 42, M/F = 19/23 = 45.2 %/
54.8 %;mean age = 36.02 ± 9.94 years, mean EDSS = 3.01 ± 1.31). Subjects
were patients of Neurological Department od Military Hospital in Lublin.

Methods: Patients were investigated with the use Beck Depression In-
ventory(BDI), State Trait Anxiety Inventory (STAI),Adjective Check List by
Gough and Heilbrun(ACL) and a questionnaire especially designed for the
study.

Results: Our results show that there is positive correlation between dis-
ease duration and level of anxiety as a trait, level of depression and certain
features of present self-esteem of investigated patients.

Conclusions:
1. The longer the disease duration the higher level of depression and anxi-

ety the patients have.
2. In a group of women the longer the disease duration the more sympa-

thizing, cooperating with other people and taking care they are, the more
they look for stabilization and safety and avoid risky situation.

3. In a group of men disease duration is positively correlated with strong
need of life changes. The longer they are ill, the more often they look for
new experiences and life changes.

P471
COMparative study FOR Two high-dose interferons in MS: COMFORT
K. Baum, S. Hunter
Hennigsdorf Hospital,Advanced Neurosciences Institute (Hennigsdorf, D;
Nashville, USA)

Objective: To compare injection site pain (ISP) and injection site reactions
(ISR) in healthy volunteers receiving either subcutaneous (sc) interferon
beta-1b (IFNB-1b; (Betaferon(r)/Betaseron(r)) 250 mcg every other day
(eod) or sc IFNB-1a (Rebif(r)) 44 mcg three times a week (tiw).

Background: Evidence demonstrates that high-dose, high-frequency sc
IFNB (Betaseron® 250 mcg eod or Rebif® 44 mcg tiw) is more effective than
once-weekly intramuscular IFNB-1a (AvonexTM) in the treatment of re-
lapsing-remitting multiple sclerosis (RRMS). However, there has been no
direct comparison of the two high-dose, high-frequency IFNB regimens.
IFNB therapy can be associated with specific adverse events, such as ISRs
and flu-like symptoms, but anecdotal evidence suggests that sc IFNB-1a is
accompanied by greater ISP than sc IFNB-1b.A comparison in healthy vol-
unteers will help to clarify the position.

Methods: A 4-week, randomised, single-centre, rater-blinded, phase I
study to examine the tolerability of IFNB-1b (250 mcg sc eod) and IFNB-
1a (44 mcg sc tiw) in healthy volunteers. During Week 1, subjects in each
group received a 50 % dose as dose titration. Sterile technique and stan-
dard autoinjectors were used. Subjects assessed each injection for ISP at 5
and 30 minutes post injection using a visual analogue scale (VAS) ranging
from 0 mm (no pain) to 100 mm (worst pain imaginable). Two days after
each injection, an investigator blinded to drug allocation examined ISR
severity using a 4-point categorical rating scale. Safety was monitored
weekly.

Results: IFNB-1a administration was more frequently associated with
ISP than IFNB-1b (43 % versus 13 %, respectively; P < 0.0001). This effect
was consistent at 5 and 30 minutes post injection for the duration of the
study. At 5 and 30 minutes post injection, the pain associated with injec-
tion was also more severe in the IFNB-1a group than in the IFNB-1b group.
IFNB-1b was associated with a greater proportion of ISR-free injections
compared with IFNB-1a (71 % versus 47 %, respectively; P < 0.0001). Addi-
tional pain data will be presented. Any adverse events noted were typically
mild.

Conclusions: IFNB-1b was consistently better tolerated than IFNB-1a
in terms of ISP and ISR in healthy volunteers. The acidic pH of the Rebif(r)
preparation may, partially, explain this observation. These data will enable
patients and physicians to make an informed choice when selecting an ap-
propriate disease-modifying therapy for RRMS.

P472
Core hypothermia as relapses in multiple sclerosis
N. Weiss, S. Demeret, F. Bolgert, C. Lubetzki, B. Fontaine, C. Pierrot-Deseil-
ligny, O. Lyon-Caen, D. Chabas
Hopital Pitié-Salpêtrière (Paris, F)

A 41 year old man with multiple sclerosis (MS) presented 6 neurological
relapses associated with hypothermia. He had a clinically definite relaps-
ing progressive MS which started 10 years before with a Kurtzke disability
scale at 7. Hypothermic relapses were severe (30–33 degrees Celcius) and
associated with worsening of neurological signs. They lasted 2 weeks to 2.5
months and required invasive ventilatory assistance. Laboratory findings

excluded a primary cause of hypothermia (infection, hypothyroidism, and
adrenal insufficiency). T2 weighted MRI images revealed hypersignals bi-
laterally in the hypothalamic area. The patient recovered after intravenous
corticosteroid injection, but he eventually died of respiratory failure in an-
other hospital. Autopsy was not performed.

Acute relapses with hypothermia are not common in MS, although 13
cases of both recurrent and chronic hypothermia have already been re-
ported. In most cases, the mechanism of hypothermia was thought to be
caused by hypothalamic demyelination, even if it is rare in MS (less than
1 %). However, postmortem examination were performed only in 2 cases.
Other CNS locations are known to be associated with hypothermia, and
their possible involvment in hypothermia is discussed.

P473
Mitoxantrone in secondary progressive multiple sclerosis: after or with
interferon-beta or glatiramer acetate
G. Akman-Demir, Z. Aydin, M. Eraksoy
Istanbul University – Medical Faculty (Istanbul, TR)

In 13 patients with secondary progressive multiple sclerosis (MS) (7 F,
6 M), aged 38.7 + 9.3 years (28–53; median: 41), mitoxantrone was admin-
istered. All the patients had received at least one form of disease modify-
ing drug previously (mostly interferon beta [IFN-b]); however, they still
had progressive disease. In six of them the previous disease modifying
drug was continued (6 had IFN-b, and one had glatiramer acetate [GA]).
Mitoxantrone was given according to a protocol: 8 to 12 mg/m2 every 3
weeks for 6 times, and later every 3 months. At any indication, deviations
from this protocol were permitted. Peripheral blood-counts were per-
formed on post-infusion days 7, 10, 13, 18 and 21. If there was any National
Cancer Institute (NCI) Grade 3 (eg, leucocyte count: > 1000–< 2000/mm3)
or more toxicity, the next dose was decreased by 25 %. Echocardiography
was performed at baseline and every 6 months. Treatment duration ranged
between one single dose (where it was stopped due to toxictiy) and 24
months (2 cases): mean duration was 8 months. All the cases had at least
mild (Grade 1) hematotoxicity. However, in most of the cases Grade 3 neu-
tropenia (neutrophil count: > 500–< 1000/mm3) was seen (4 cases had
Grade 4 neutropenia, one with fever). Thrombocytopenia and lymphope-
nia were rare and were usually Grade 1. One patient had Grade 2 nausea
without vomiting, and another patient had Grade 1 diarrhea during neu-
tropenia. None of the cases had cardiac toxicity; EF remained the same.
Pretreatment EDSS ranged from 4.5 to 7.0 (mean: 6.0 + 0.8; median: 6.25),
posttreatment EDSS also ranged from 4.5 to 7.0 (mean: 5.95 + 0.8; median:
6). EDSS mostly remained the same. Mitoxantrone was discontinued in one
patient due to severe toxicity after one infusion, and in another due to in-
convenience, after 4 infusions. Although the numbers are small, this pre-
liminary data suggests that mitoxantrone, alone or with IFN-b or GA, could
be well tolerated, and it seems that it might arrest the disease at the pre-
treatment level.

P474
Follow-up studies during a median of 6 years of posterior spinal cord
plaques in multiple sclerosis. Application in first and subsequent de-
myelinating episodes
E. Munteis, A. Pou-Serradell, J. Roquer, X. Perich
Hospital del Mar (Barcelona, E)

Background. There is no information on MRI follow-up of one unique
plaque in MS and its relationship with the corresponding clinical manifes-
tations.

Objectives. To improve the understanding of the natural history of the
new spinal cord plaques (SCP) located in the posterior columns and to as-
sess the usefulness of new diagnostic criteria for MS in patients with clin-
ical isolated syndromes (CIS).

Methods: A total of 15 patients with clinically definite MS (CDMS) pre-
senting acute propioceptive troubles related to a CIS (6 patients) or to a
new SCP (9 patients) were followed for a median of 6 years. They under-
went clinical, electrophysiological (in 7 patients), spinal cord MRI (MRIs)
and CSF studies. MRIs were applied within 2 months of their first attack
(weekly in 8 patients) and again each year later. Brain MRI (MRIb) at base-
line and at follow-up was also studied. The CDMS was established in all pa-
tients following the application of new McDonald criteria (incorporating
MRI).

Results: At 20 months, the 6 patients with CIS had CDMS. A weekly fol-
low-up of the SCP at the cervical (11 patients) or at the dorsal (4 patients)
level demonstrates a blood-SC breakdown barrier (inflammation) in the
second and third weeks but not in the fourth week after the beginning of
symptoms. The plaque appearance became static since the eighth week.
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Neurophysiological findings, particularly somatosensory evoqued poten-
tials (SEP) showed also a block of conduction (demyelination) between the
first and the third weeks. At present, 13 among the 15 patients present a
EDSS inferior or equal to 1.5.

Conclusions: The blood-SC breakdown barrier appears to become
restaured between the second and the fourth week after the clinical re-
vealing symptoms. The variability of clinical symptoms correlates strongly
with the MRIs and SEP data indicating that inflammation and demyelina-
tion are strongly related. The MS in patients with this lesions are much
more frequent in women and have a good prognosis.

General neurology

P475
Clinical and radiological characteristics of posterior leukoencephalopa-
thy
Y.-J. Cho, K. Huh, D.-I. Kim, B.-I. Lee
Yonsei University-Severance Hospital (Seoul, KOR)

Purpose: To investigate clinical and radiological variables related with
clinical spectrum of posterior leukoencephalopathy (PLE).

Methods: We reviewed protocol-based medical records and radiologi-
cal studies of 36 patients who were diagnosed as PLE during the period
from 1998 to 2003. All patients had MRI. Patients were divided into two
groups according to the presence and absence of following variables; hy-
pertension, arterial spasm, reversible clinical outcome, involvement of
cerebral cortex,and high signal intensities on diffusion weighted imaging
(HSI-DWI). Comparative analysis of each variables for their correlations
was conducted by using t-test and Fisher’s exact test.

Results: Mean age was 36 yr-old and 29 patients were female.Associated
illnesses were quite diverse but acute or chronic renal diseases, eclampsia,
and postpartum cerebral angiopathy were most common. Hypertension
was found in 75 %, irreversible neurological deficits in 25 %, involvement
of cerebral cortex in 39 %, HSI-DWI in 50 % of patients.Arterial spasm was
found in 9 of 15 patients (60 %)who had vascular studies. Comparative
analysis of each variables revealed a significant correlation of (i) irre-
versible neurological deficits with age (P = 0.017) and high signals on DWI
(P = 0.015), (ii) hypertension with predominant involvement of cerebral
white matter (P = 0.04), and (iii) arterial spasm with absence of hyperten-
sion (P = 0.028).

Conclusion: PLE is not necessarily a benign illness and often involve
wide cerebral regions including cortex. Arterial spasm is an important
pathogenetic factor in patients without hypertension.

P476
Treatment of episodic ataxia type 2 with the potassium channel blocker 4-
aminopyridine
R. Kalla, M. Strupp, M. Dichgans, T. Freilinger, S. Glasauer, T. Brandt
LMU Munich (Munich, D)

Episodic ataxia type 2 (EA2) is an autosomal dominant hereditary disor-
der caused by mutations of the calcium channel gene CACNA1A on chro-
mosome 19p13, which is clinically characterized by recurrent attacks of
ataxia which last for several hours to several days and are provoked by
stress or exercise. Associated findings during the interval between the at-
tacks include central ocular motor and vestibular dysfunction, mainly
downbeat nystagmus (DBN). Based on the functional changes of the P/Q-
type calcium channel mutations which lead to a reduced calcium current
as it was shown in an animal model of EA2, it can be assumed that the in-
hibitory effect of Purkinje cells is reduced. Threfore we evaluated the ef-
fects of the potassium channel blocker 4-aminopyridine (4-AP) (4 mg tid)
on the occurrence of attacks in three patients with EA2, in whom sequence
analysis of the CACNA1A gene demonstrated in two of three mutations in
the CACNA1A gene (one truncating and one missense mutation), who had
become non-responders to acetazolamide after 1 to 2 years of treatment.
The occurrence of attacks of ataxia could be completely prevented in two
patients with EA2 and markedly reduced in one. Removal of the treatment
led to a reoccurrence within one to two days. Subsequent therapy with 4-
AP alleviated the symptoms (mean follow-up time: 6 months). Based on
animal studies it is assumed that the effects of 4-AP in EA2 can be ex-
plained by improving the impaired function of Purkinje cells, thereby in-
creasing the Ca2+ dependent release of the inhibitory transmitter GABA.

P477
Bimanual coordination: is it influenced by handedness?
I. Uttner, E. Kraft, D. A. Nowak, F. Müller, J. Philipp, A. Zierdt, P. Krey, J.
Hermsdörfer
University Ulm, Städt. KH München-Bogenhausen, Fachklinik Bad Aib-
ling, Ingenieurbüro Dr. Philipp, EKN (Ulm, Munich, Bad Aibling, Berlin, D)

Introduction: Involuntary synchronization of both hands is a well known
phenomenon during execution of bimanual antiphasic movements. How-
ever, functional imaging studies of left- (LH) and right-handers (RH) have
shown differences in the cerebral lateralization of motor control. This
raises the hypothesis that interlimb coupling could be influenced by hand-
edness (Haaland and Harrington, Current Opinion in Neurobiology 1996,
6:796–800; Kim et al. Science 1993, 261:615–617).

Subjects and methods: Grip forces of 17 healthy LH and 17 RH matched
by age, gender, and motor practice were measured continuously. Subjects
grasped two identical force transducers and had to perform repetitive grip
force changes with both hands in a symmetric (in-phase) or an asymmet-
ric (out-of-phase) manner. Tasks were performed with slow (1.5 Hz, trig-
gered by acoustical signal) and maximal speed. A correlation analysis was
performed to estimate the correspondence of the grip forces of both hands
in time. In addition, force amplitudes and frequency of the grip force
changes were compared.

Results: Statistical analysis of the grip force amplitudes and frequen-
cies did not show any differences between LH and RH (p > 0.05, U-test).
Also the correspondence between the both hands found in the various
tasks differed not between the groups (p > 0.05, U-test). In the in-phase-
condition, LH reached correlation coefficients of at mean r = 0.82 during
the fast and of r = 0.98 during the slow performed grip force changes. RH
had coefficents of r = 0.68 (fast) and of r = 0.97 (slow). In the out-of-phase
condition, mean correlations varied from r = –0.28 (slow) to r = –0.49 (fast)
in the LH, and from r = –0.25 (slow) to r = –0.46 (fast) in the RH.

Conclusion: As expected, performance of asymmetric grip force
changes was characterized by a significant interference between the hands
in both groups indicated by correlation coefficients of > –1. However, no
substantial influence of the handedness on the extent of that synchroniza-
tion tendency could be detected.

P478
Secondary reconstruction in facial paralysis
S. Schober, F. Schober, M. Greulich
Neurologisches Rehazentrum Quellenhof, Klinik für Plastische Chirurgie
Marienhospital (Bad Wildbad, Stuttgart, D)

The etiology of facial paralysis is various.Aim of this presentation is to de-
scribe the clinical as well as the electrophysiological prerequisites for an
operative treatment as well as to represent the different operative treat-
ment options.

If the paralysis consists clinical (no visable activity in voluntary mus-
cles) and electrophysiological (electromyographic no motor unit action
potential (MUAP), no reinnervation potentials, electroneurographic no
compound muscle action potential (CMAP)) longer than one year, recon-
structive techniques must be used to attempt some type of movement and
support.

The therapeutic options consist in static techniques like sling plasties
(Mc Laughlins technique) and dynamic techniques like free muscle grafts.

In Mc Laughlins technique we place in first step a cartilage anchor in a
subdermal layer anterior to the affected nasiolabial fold. The second step
consists in the sling plasty with static and dynamic slings, animated by the
temporal muscle.

In free muscle grafts, as first step, a cartilage anchor is placed in in a
subdermal layer anterior to the of the affected nasiolabial fold and a cross-
face nervegraft is anastomosed to the facial nerve of the uneffected side.
After a period of 9 months the gracilis muscle is transplanted free mi-
crovascular and the nerve is anastomosed at the crossface nerve trans-
plant.

Between 1991 and 2003 86 patients have been operated for facial rean-
imation. All of them had cartilage anchor for smile-reanimation. 59 had
sling plasties alone, 14 had free muscle grafts alone and 13 had a combina-
tion of both techniques.

Free muscle grafts can achieve spontaneous symmetric smile but synk-
inesis with other facial movements especially orbicularis oris function is
frequent.

The combination of sling plasties and free muscle transfer is appropri-
ate in case of severe static asymmetry and gave the best results on the long
run.
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Idiopathic acute transverse myelitis. A clinical study and prognostic
markers in 45 cases
J. Bruna, S. Martínez-Yelamos, F. Rubio, T. Arbizu
Hospital Universitari de Bellvitge (Barcelona, E)

Introduction: Idiopathic acute transverse myelitis (IATM) is a disease in-
volving focal inflammation of the spinal cord of unknown aetiology. It is
not associated with multiple sclerosis (MS) nor with other nosologic enti-
ties (postinfectious, systemic disease, ischaemia, post-radiotherapy and
spinal cord compression) and constitutes 16.5 % of all non-compressive
myelopathies. New criteria have recently been proposed for IATM diagno-
sis.

Objective: The principal aim of the study is to analyse a historic cohort
of patients with IATM who meet the new criteria, and to evaluate the use-
fulness of the criteria in differentiating between myelitis associated with
the onset of MS and that of IATM. Secondly, to determine the clinical or
laboratory findings that may be useful as prognostic markers.

Material and Methods: A retrospective review of all patients diagnosed
with myelitis at the Hospital Universitari de Bellvitge Barcelona between
1989–2003, selecting patients who meet the new IATM diagnostic criteria.
Data on epidemiologic features, follow-up period, prodromes, functional
outcome (using Modified Rankin Scale at the time of admission and on ter-
minating study) and number of cases that developed MS were collected. In
addition, the number of levels affected in the spinal magnetic resonance
image (MRI), cerebrospinal fluid (CSF) pleocytosis and biochemical char-
acteristics, and response to treatment data were also recorded.

Results: During a mean follow-up period of 3.5 years (range: 8–5,415
days), 11.1 % of the total number of patients meeting new IATM diagnos-
tic criteria developed MS, and 44.4 % presented in autumn. There were also
significant differences between the group that developed MS and that
which continued to present IATM in terms of age of onset and the number
of spinal levels affected. Cases with elevated CSF glucose and pleocytosis,
more than two spinal MRI affected levels, sphincter dysfunction, older and
short maxim deficit reaching time presented a worse functional prognosis.
Elevated CSF glucose levels was the only independent factor in the multi-
variate analysis.

Conclusions:
1. 11.1 % of the patients who meet the new IATM diagnostic criteria will

progress to MS.
2. Initial elevated CSF glucose levels is a prognostic factor in terms of func-

tional recovery at the end of follow-up period.

P480
Audit of neurological diagnoses in a national referral centre
A. Shukralla, S. J. Zhou, O. Hardima
(Dublin, IRL)

Aims and Objectives: Access to neurological care in Ireland is limited by a
relative shortage of neurologists. There is currently no accurate informa-
tion with respect to in-patient management of neurological conditions in
Ireland. The aim of this study was to determine the commonest conditions
requiring admission, the length of stay and cost per diagnosis.

Methods: We collected demographic data, suspected diagnosis on ad-
mission and diagnosis on discharge for all the patients admitted to a 30 bed
specialist neurology unit in the National Neuroscience centre. The audit
took place from January 1 2003 to November 30 2003.

Variables collected included number of investigations done whilst in
hospital, length of stay, suspected diagnosis and secondary diagnosis. We
further refined the data and used the top four diagnoses and analysed the
length of stay according to international norms. In addition, we compared
admissions from various sources (elective v transfers from secondary re-
ferral centres v emergency admissions).

Results: Data were obtained from 599 patients. The top ten diagnosis
comprised 72 % of the total data bass. In descending order these were:
Epilepsy, Multiple Sclerosis (MS), Stroke, Amotrophic Lateral Sclerosis,
Chronic Inflammatory Demyelinating Polyneuropathy, Lumbar Disc Dis-
ease, Parkinson’s Disease, Meningitis, Non-epileptic seizures, Unruptured
Cerebral Aneurysms and Myasthenia Gravis.

The mean duration of stay for Epilepsy was 11 days ±2, for MS patients
was 11 days ±1, for Stroke patients was 23 days ± 4 days and for ALS was
12 days ± 1.

Epilepsy patients were equally divided between emergent and non-
emergent cases. The majority of MS and stroke patients were admitted
through the emergency department, and the majority of ALS patients were
admitted as urgent electives. Stroke was the most common diagnosis
among patients that were transferred from another referral hospital.

Conclusions: Our data reflect the changing nature of in-patient neuro-

logic care in Ireland. The majority of patients were admitted as emergen-
cies or urgent electives for acute management of symptom exacerbation.
Lengths of stay were broadly reflective of international norms. Further
analysis of our data will provide an accurate cost basis for management of
the commonest neurological problem, and will permit the generation of
patient pathways to improve efficiency.

P481
Report of two young females with severe Hyperemesis gravidarum pre-
senting as acute Wernicke encephalopathy
E. Mohammadiani Neghad
Ahwaz University of Medical Sciences (Ahwaz, IR)

Acute wernicke’s encephalopathy is a neurologic emergency resulting from
thiamine deficiency. It’s triad of confusion, ataxia, and ophthalmoplegia is
well known but a classic triad is seen in only one third of cases.

It is a misconception that wernicke’s encephalopathy occurs exclusively
in alcoholics. Every medical condition leading to malnutrition and so thi-
amine deficiency can culminate in it. Recurrent vomiting from hypereme-
sis gravidarum and chemotherapy are among well known causes.

We present two young female pregnant women with history of severe
hyperemesis gravidarum presenting with symptoms and signs suggestive
for acute wernicke encephalopathy and dramatic response to IV thiamine.

The first case a 19 yrs old female in her second trimester of pregnancy
referred with the classic triad and the second a 23 yrs old pregnant pre-
sented with ophthalmoplegia and mental dullness. Brain MRI in both of
them was normal.

We conclude that wernicke’s encephalopathy should be considered in
every pregnant woman with hyperemesis gravidarum presenting with
confusion, ophtalmoplegia and ataxia, with different combinations.

P482
The variety of aetiologies of meningeal thickening and enhancement
W. Dietrich, I. Bär, F. Erbguth
Klinikum Nürnberg Süd (Nuremberg, D)

There is a broad spectrum of differential diagnoses of meningeal thicken-
ing and enhancement observed on MRI scanning. With three case reports
we want to illustrate this spectrum and discuss the diagnostic and thera-
peutic procedures.

It is helpful to divide the pattern of enhancement in the two types of (1)
dural and (2) leptomeningeal enhancement. (1) In dural enhancement,
which is uncommon, the meninges appear linear or nodular thickened
along the inner surface of the calvaria. Dural enhancement can follow sub-
dural hemorrhage or be caused by infectious inflammatory, noninfectious
inflammatory, and neoplastic processes, or intracranial hypotension. (2)
Leptomeningeal enhancement follows the convolution of the gyri and is in
most cases a presentation of infectious meningitis. Among the infectious
processes, an epidural abscess is mostly seen in patients with risk factors
for chronic bacteremia or an immunodeficiency state. Chronic meningitis
includes tuberculous and syphilitic pachymeningitis, Lyme disease, no-
cardiosis and different mycosis. In the category of noninfectious inflam-
matory processes neurosarcoidosis, autoimmune pachymeningitis and id-
iopathic hypertrophic pachymeningitis deserve consideration. Infiltration
of the meninges by metastatic tumors is an underrecognized complication
of cancer. Other neoplastic processes contain meningiomas en plaque,
lymphomatous meningitis and plasma-cell disorders involving the dura.
Finally, diffuse, homogenous pachymeningeal enhancement on MRI may
be due to intracranial hypotension, which may occur spontaneous or after
lumbar puncture, head trauma or shunt placement.

We present an overview of the differential diagnosis of meningeal en-
hancement and illustrate rare causes or pitfalls with own cases.

P483
Familial hyperhydrosis: an overactive, emotional sweat pathway and a
new channelopathy?
G. Lee, M.-H. Marion
St George’s Hospital and Medical School (London, UK)

Familial hyperhydrosis (FH) is a disabling condition, causing difficulties
with manual skills such as writing and socially when shaking hands. FH is
an autosomal dominant condition with variable penetrance, characterised
by excessive sweating of the palms, soles and sometimes axillae and face.
Four cases of FH are presented. These cases hightlight the role of emotion
in exacerbating palmar and plantar eccrine sweating, in contrast to the
physiological role of thermoregulation of these glands. It is hypothesised
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that FH patients possess emotional sweat pathways which are continuously
overactive and easily excited into signalling excessive sweating by certain
emotions. Ion channelopathies provide possible mechanisms for hyper-ex-
citable neuronal pathways. Voltage-gated potassium channel antibodies
have been identified in Morvan’s syndrome and hyperhydrosis in Morvan’s
syndrome has been improved with plasmapheresis. This points to a possi-
ble role of potassium ion channel abnormalities in hyperhydrosis and thus
a possible potassium channelopathy in FH. Further research into FH is
needed to identify the gene and test this hypothesis.

P484
Clinical features of non-specific white matter lesions
M. Blanco-Fuentes, V. Hernando, C. Nevado, L. Lopez-Pájaro, V. Anciones
Hospital La Zarzuela (Madrid, E)

Background/objectives: Magnetic resonance imaging (MRI) is very sensi-
tive for the detection of white matter lesions. White matter abnormalities
are non-specific and the etiology includes a wide variety of entities: the
hereditary leukodistrophies and a number of aqcuired disorders. Objec-
tives: to describe clinical features, diagnosis and outcome of a series of pa-
tients with white matter lessions.

Material and methods: retrospective study, from october-2002 to janu-
ary-2004, of young adults with white matter abnormalities comparing the
initial MRI with a control one performed 3 to 6 months later.

Results: we present 14 patients (7 women, 7 men). Mean age: 37.4 years
old. Diagnosis: epilepsy (2), tinnitus (3), tension type headache (1), pares-
thesias (3), cramps and paresthesias (1), positional vertigo (1),
dizzines/anxiety (1), isolated fasciculations (1), transient bilateral VI nerve
palsy (1). Multimodal evoked potentials, pro-trhombotic and immuno-
logic studies and cerebrospinal fluid analysis, when performed, were all
within normal ranges. No one had past history of focal neurologic episodes
nor major vascular risk factors were recorded. MRI showed periventricu-
lar and centrum semiovale small white matter hyperintensities. In all pa-
tients an MRI performed 3 to 6 months later showed no changes. Conclu-
sions: white matter abnormalities are casual findings in these patients and
are not related to diagnosis.According to our findings in young adults with
these lesions, if no major vascular risk factors are recorded, and they do
not have clinical features of multiple sclerosis, it would not be necessary to
perform a second MRI because no differences have been found between
them.

P485
A patient with neurologic complications of celiac disease (case report)
G. R. Shamsaei, H. A. Shahmohammadi Nabi
Golestan Hospital (Ahwaz, IR)

Celiac sprue is a chronic disease of the digestive tract that interferes with
he absorption of nutrients from food. The prevalence in european popula-
tion is about 1 in 300 persons. The age of patient is bimodal, at 8–12 months
and in the third to fourth decades. Immune responses to gluten and genetic
factors are common causes of disease. GI tract is the primary target organ
but systemic disease is an important consequence in many patients. The
later consist of anemia, osteopenia, dermatitis herpetiformis, amenorrhea,
bleeding diathesis and neuropsychiatric symptoms including en-
cephalopathy, myelopathy, peripheral neuropathy, cerebellar ataxia,motor
weakness, seizure, depression, korsakov syndrome, frank psychosis.

The diagnosis is made by detection of serum IgG and IgA antigliadin
antibodies, serum IgA antiendomysial antibodies and intestinal biopsy.
When these are done in laboratories that are not experienced, the sensi-
tivity may fall to as low as 50 %. Indeed if the biopsy is negative gluten
alergy has not been ruled out. The most significant test of gluten intole-
rance is remission of symptom when grains are eliminated for period of
3–6 weeks. The primary treatment for celiac is gluten-free diet. In patients
who are refractory, corticosteroids might be helpful.

The neurologic complication have been reported to improve in patients
who receive multivitamins (A – B – E) or calcium.

We report a 34 year old man who was admitted to neurologic ward with
convulsion, confusion, disorientation, irritability, sphincteric disturb-
ances, anemia, weight loss, nausea & vomiting, abdominal pain & tender-
ness and icter.

Serum IgA & IgG antigliadin antibodies, abdominal sonography & CT-
Scan, intestinal & stomach biopsy, bone marrow aspiration and biopsy
were done. Except antigliadin antibodies & nonspecific findings in brain
MRI other evaluations were normal. Before complete laboratory tests,
treatment was started beacause of poor condition of patient due to respi-
ratory distress & decreased level of consciousness. He was treated with

gluten-free diet and corticosteroids. After 2 weeks almost all of symptoms
and signs subsided and consciousness is retained.

P486
Assessment of patients with erectile dysfunction using SPECT
S. Sureyya Cerci, H. Kömek, Y. Tamam, I. Apak, H. Kaya
Dicle University Medical Faculty (Diyarbakir, TR)

Aim: Erectile dysfunction is an important problem not only for physical
health of men but also for the social life and quality of life.Various diseases
have been associated with erectile dysfunction. The identified reasons are
neurological, vascular, endocrine, surgical and traumatic disorders, vari-
ous drugs, and psychiatric problems. Erectile dysfunction are reported to
occur as a result of temporal lobe lesions and bilateral pallidofugal section.
The aim of this study was to evaluate the presence of alterations in regional
cerebral blood flow in patients suffering from erectile dysfunction.

Material and Method: Sixteen patients with erectile dysfunction and 16
control subjects were included in this study. There was no recognizable
primer pathology causing impotence in these patients. Brain SPECT was
performed after injection of 20 mCi of Tc-99m HMPAO perfusion of 19 dif-
ferent cerebral cortical regions, pons, right-left caudate nuclei and right-
left hemi-thalamus, totally 24 regions of brain were analysed by semi-
quantitative technique using transverse scan sections. Data from patients
and control group were compared statistically.

Results: There were statistically significant differences between control
and patient group in parietal and temporal lobes. The blood perfusion on
the right superior parietal gyrus (p < 0.03), right and left inferior tempo-
ral lobe (p < 0.05) were decreased in patients with erectile dysfunction
with regards to control group.

Conclusion: Regional cerebral perfusion changes may exist in the pa-
tients with erectile dysfunction which might shed light on etiology of erec-
tile dysfunction with no identifiable cause.

P487
Dynamic neurologic, psychiatric, neuropsychologic investigation in pa-
tients with postcommotional syndrome
V. Ivashchenko, N. Zacharova, N. Nud’ga
Hospital of the Ministry of Internal Affairs, Ukranian Research Institute
(Dnipropetrovsk, UKR)

Mild BI is an important medical and socioeconomic problem due to its ex-
tremely high prevalence and incidence of its related posttraumatic disor-
ders. In most patients with mild BI, recovery of brain functions was com-
plete, but occurs more slowly than that early considered, namely within
several months. The postcommotional (PCS) syndrome that occurs with
mild BI resulted from the complex interaction of organic changes in the
brain and social and psychological factors whose role ratio changes in the
pathogenesis with time.

The purpose of our work is to study the PCS with the help of neu-
ropsychological analysis.

We investigated 32 patients (28 male, 4 female) with age from 22 to 41
at the acute period of mild brain injury (BI), in 3 weeks, in 3 months and
in one year after injury. Patients did not have any associated diseases. Stud-
ied group was investigated by neurologist, psychiatrist, neuropsychologist
before BI and revealed no pathology.

There were concentration disorders, short-term memory, and behavior
control difficulties in 25 (78 %) patients at the acute period (5th day after
BI). The same symptoms were founded in 15 (60 %) patients in 3 weeks and
in 13 (52 %) patients in 3 months after BI. In 4 (16 %) patients revealed a
chronic postcommotional syndrome (CPCS): headache, dizziness, chronic
cervicalgia, sleep disturbance, decrease of workability, anxiety. Grounds
for the development of CPCS were premorbid personality traits, frequent
stress, hypochondriac mood, social problems. We did not reveal any per-
sonality disorders caused by BI.

Conclusion: Evaluation of BI consequences is required complex ap-
proach which includes neurologic, psychiatric, neuropsychologic investi-
gation in dynamic for choosing of optimal treatment and elaborating re-
habilitation programs.

P488
Treatment of severe progressive hereditary chorea with acquired dystonia
S. Hannan, T. Nguyen
St George Hospital (Sydney, AUS)

Intrathecal baclofen has been used to treat severe spasticity along with
other treatments including botulinum toxin, whilst intrathecal bupiva-
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caine has been used for post-operative and refractory chronic pain. Al-
though there have been isolated reports of baclofen used in some forms of
chorea, we report a case of successful treatment of refractory chorea re-
lated to intrathecal bupivacaine and possibly botulinum toxin.

A previously independent 60 year old female with a hereditary chorea
presented with a late-onset rapid deterioration, mainly affecting her lower
limbs and trunk, with no objective cognitive decline.After a poor response
to oral medications, she underwent a left posteroventral pallidotomy
which failed to control her chorea and also caused a mild right hemipare-
sis with severe right hip and knee flexion dystonia. The severity of her im-
pairments resulted in rapid physical, mental and social decline necessitat-
ing nursing home care.

Intrathecal baclofen was initially used as treatment for her severe dys-
tonia, with some initial improvement in her dystonia and surprisingly, her
choreiform movements as well. She quickly became refractory, however,
and had increasing doses over 8 months to 800 mcg/day but the dystonia
and chorea continued to progress. Intrathecal bupivacaine was then added
to control pain from lower limb spasms, which again surprisingly con-
trolled her chorea. Intrathecal baclofen was gradually ceased due to poor
treatment response, and Botox® was administered to her right hamstrings
and hip flexors to treat the dystonia.

Her movements have remained well controlled for the past 18 months
with intrathecal bupivacaine and she is able to fully extend her right hip
and knee with preservation of lower limb power. Following a rehabilitation
program, she has become fully independent again to be able to live at
home.We are presently weaning the maintenance dose of intrathecal bupi-
vacaine to see if it is still a factor in controlling her chorea.

Extrapyramidal disorders

P489
Oculomotor impairment correlates with basal ganglia metabolic dys-
function in presymptomatic Huntington’s disease
M. Alegret, B. Gómez-Anson, A. Sainz, E. Tolosa, E. Muñoz
Hospital Clinic (Barcelona, E)

Background: Several studies have reported oculomotor, memory and pre-
frontal deficits in presymptomatic Huntington’s disease (pre-HD), but oth-
ers have failed in demonstrating cognitive dysfunctions in these subjects.

Objective: To investigate the presence of neuropsychological deficits
and brain metabolic abnormalities in pre-HD subjects.

Patients and Methods: We studied 14 genetically proven pre-HD (mean
age 32.86 ± 8.82) and 9 age-matched controls (mean age 35.33 ± 6.30) with
a similar educational level. The neuropsychological battery comprised
memory (Rey’s auditory-verbal learning, Rey’s complex figure), visuomo-
tor speed (WAIS-III symbol search), oculomotor (The 15-objects), premo-
tor (Luria’s motor alternances), frontal (WAIS-III digits, Stroop, Trail Mak-
ing, phonetic and semantic verbal fluency) and visuospatial (Judgment of
Line Orientation) tests. Proton MR Spectra (PRESS, TR = 1500/6000,
TE = 30) were obtained in the basal ganglia and frontal cortex in all sub-
jects. Quantization of absolute metabolite concentrations and metabolite
ratios was performed using the LC-Model. Statistical assessment was car-
ried out by T-test with independent groups and ANOVA with repeated
measures.

Results: Pre-HD subjects did only show a significant slowing in the ocu-
lomotor test scores (The 15-objects test) compared with controls (t = 3.35,
p = 0.004). Slowing correlated with increased choline/creatine ratios in the
basal ganglia (r = 0.59, p = 0.005), but not in frontal cortex.

Conclusion: Our results suggest that oculomotor impairment may be
the first abnormality in pre-HD subjects. This seems to be related to meta-
bolic impairment in the basal ganglia, which may result in functionally al-
tered connections between basal ganglia and frontal cortex.

P490
Altered regulation of ghrelin in Huntington’s disease
A. I. Pincelli, A. E. Rigamonti, A. Ciammola, G. Cislaghi, S. G. Cella, M. Scac-
chi, C. Stangalino, E. Barbieri, J. Sassone, B. Poletti, B. Riccardi, C. Franzini,
F. Cavagnini, E. E. Muller, V. Silani
Istituto Auxologico Italiano, Hospital G.Fornaroli, Hospital of Carate Bri-
anza (Milan, Magenta, Carate Brianza, I)

Huntington’s disease (HD) is an inherited neurodegenerative disorder
characterized by progressive motor, cognitive, and psychiatric deficits. HD
results from a CAG expansion in the first exon of the IT15 gene, located on
chromosome 4p16.3, that encodes a 350 kDa protein called huntingtin

(htt). The size of CAG expansion is one of the factors determining the
course of the disease but clinical aspects such a higher body weight have
been associated with a slower progression of the disease.

Weight loss with a normal or increased food intake is reported at early
stage of Huntington’s disease, but its cause is unknown and probably mul-
tifactorial. Ghrelin is a recently discovered endogenous ligand for the
growth hormone secretagogue receptor (GHSR). In animal models intr-
acerebroventricular administration of ghrelin generates a dose-dependent
increase in food intake and body weight. Recently, it has been shown that
circulating ghrelin levels in humans rise shortly before and fall shortly af-
ter every meal. Thus ghrelin, in addition to its role in regulating GH secre-
tion, plays a pivotal role in energy balance. Since ghrelin affects body com-
position as well as food intake we investigated whether ghrelin regulation
is altered in HD patients.

We studied 7 HD patients (3 pre-symptomatic patients, 4 symptomatic
patients-stage I and II) and 7 healthy control matched for age, sex and body
mass index. All patients were clinically characterised through UHDRS,
neurophysiological studies, and MRI and were not taking any medications.
Bone mineral content, bone mineral density, fat mass, and lean body mass
were measured by dual-energy x-ray absorptiometry. Overnight circulat-
ing fasting IGF-1, fT3, fT4, TSH, ghrelin, and ghrelin levels 30 and 120 min.
after a standard meal were evaluated.

No statistical difference was present in IGF-1, fT3, fT4, TSH and fasting
ghrelin levels between HD patients and controls (mean fasting ghrelin:
1,401.0 ± 275.0 pg/ml and 1,188.7 ± 51.4 pg/ml, respectively; p = NS). Ghre-
lin levels were decreased by meal in control subjects (after meal, 30 min:
967.3 ± 14.9 pg/ml, p < 0.01; 120 min: 972.2 ± 57.5 pg/ml, p < 0.05 vs. base-
line), but meal failed to suppress ghrelin levels in all HD patients (after
meal, 30 min: 1,274.7 ± 177.4 pg/ml, p = NS vs. baseline; 120 min:
1,145.7 ± 97.2 pg/ml, p = NS vs. baseline). In conclusion, failure of meal to
decrease circulating ghrelin concentrations would reflect an impaired en-
ergy metabolism in Huntington’s disease.

P491
A functional magnetic resonance study in patients with Parkinson’s dis-
ease and visual hallucinations
B. Ramirez-Ruiz, D. Bartres-Faz, M. J. Marti, E. Tolosa, N. Bargallo, C.
Junque
University of Barcelona, Hospital Clinico – IDIBAPS (Barcelona, E)

Background: Several prospective studies indicated that hallucinations,
mainly of visual nature, affect as many as one quarter of patients with
Parkinson Disease (PD). Although hallucinations are commonly consid-
ered to be a side effect of dopaminergic treatment, several additional fac-
tors including cognitive and motor status, sleep disorder and depression
may influence. Neuropathological studies have demonstrated increased
densities of Lewy bodies in the temporal lobes among demented and non-
demented hallucinating PD patients. However, the functional brain corre-
lates of these areas in PD patients with visual hallucinations (VH) have not
been studied to date.

Objective: To investigate brain regions involved in complex visual pro-
cessing in patients with PD and VH by means of functional Magnetic Res-
onance Imaging (fMRI).

Methods: Subjects: The sample of patients was composed by six pa-
tients with idiopathic PD without VH (PD) and five patients with PD who
had manifested complex VH during a minimum of two weeks (PDVH).
None of the patients was demented. The control sample consisted on 5 sub-
jects with no evidence or history of neurological or psychiatric disorders.
The patients and healthy subjects were matched for gender, age and years
of education.

Magnetic Resonance Imaging: Subjects were explored by fMRI while
they were performing a visual task, which consisted on visualising two al-
ternating blocks of stimuli (abstract patterns and pictures of human
faces). Functional images were analyzed using SPM2. Threshold for statis-
tical significance was set at p < 0.005 (uncorrected). Age was included in
the statistical analysis as a covariate.

Results: When brain activation derived from visualisation of abstract
patterns was subtracted from that observed during face processing, pa-
tients with PDVH exhibited increased brain activity in the boundaries of
the fusyform and lingual gyri bilaterally (all significant clusters at p un-
corrected < 0.0001) compared to controls. There were not differences be-
tween PD and PDVH group, and between PD group and controls.

Conclusion: These results suggest an abnormal function of the tem-
poro-occipital areas supporting complex visual process among PDVH.
This dysfunction could predispose to presence of visual hallucinations in
these patients, and to be related with the presence of Lewy bodies in these
regions.
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P492
An Italian family with autosomal recessive ataxia, extrapyramidal fea-
tures and dementia
V. Scarano, C. Criscuolo, A. Filla, G. De Michele
Federico II University (Naples, I)

Objective: to report a family with ataxia, extrapyramidal features, demen-
tia, and autosomal recessive transmission.

Background: only few cases of autosomal recessive ataxia associated
with parkinsonian features have been described. Mild gait ataxia has been
exceptionally reported in patients with parkin mutations.

Methods: we examined three brothers with an early-onset progressive
disorder characterized by cerebellar ataxia, extra-pyramidal features, and
dementia. Their parents were first cousins. Available family members were
examined and blood samples for DNA analysis have been obtained after
informed consent. A simulation analysis using SLINK has been conducted
to evaluate the power of the pedigree, assuming autosomal recessive in-
heritance and complete penetrance.

Results: the proband, a 34 year old man, since the age of 24 years
showed gait ataxia, dystonic posturing of the neck and the arms, and
dysarthria. Later, he developed arm and head tremor. Disease progression
was fast and he was wheel-chair bound at the age of 32 years. His 38 year
old brother presented gait ataxia, dysarthria and dystonic posturing of the
right arm since age 15. Disease progression was slow and he is still au-
tonomous in walking. Their 30 year old sister has a milder phenotype with
gait ataxia occurring since age 22. In all patients neurological examination
showed gait and limb ataxia, coarse nystagmus in both horizontal and ver-
tical planes, saccadic pursuit and hypermetric saccades, severe dysarthria,
abnormal tapping, rigidity, reduced vibration sense at lower limbs, marked
cognitive impairment (WAIS scores < 49). The clinical picture was more
severe in the proband, who also showed severe resting, postural and inten-
tional arm tremor and tremor of the head.Vitamin E, hexosaminidase and
ceruloplasmin serum levels were normal; brain MRI showed cerebellar at-
rophy, associated with pontine atrophy in the eldest sibling. Levodopa,
dopaminergic and anticholinergic drugs, gabapentin, and propanolol did
not improve clinical signs in the proband. Simulated LOD score was 1.64.

Conclusions: the absent response to levodopa, normal level of cerulo-
plasmin and absence of “eye of the tiger” sign at MRI exclude Parkinson
and Wilson diseases and neurodegeneration with brain iron accumulation.
Consanguinity and absence of affected members in early generations are
against autosomal dominant spino-cerebellar ataxia. Further families with
similar phenotype may allow genome wide scan.

P493
Reduction of sleep fragmentation and improvement of nocturnal and
early morning bradykinesia in parkinsonian patients after nocturnal
transdermal slow-release apomorphine treatment
L. Priano, G. Guastamacchia, A. Brioschi, G. Albani, M. R. Gasco, A. Mauro
IRCCS Istituto Auxologico Italiano, Nanovector srl (Intra-Verbania, Turin,
I)

Introduction: sleep in Parkinson’s disease is frequently disrupted and may
present periodic limb movements, prolonged tonic contractions of limb
muscles during NREM sleep, reduction of normal body shifts during sleep.
These disorders may lead to arousals and may be related to an increment
of electroencephalogram cyclic alternating patterns (CAP), reflecting
sleep instability.

Objective: in this study we evaluated macrostructure and microstruc-
ture of sleep (CAP analysis, micro-arousals) and diurnal motor perform-
ances in a group of patients with severe Parkinson’s disease after one night
treatment with a new microemulsion-based formulation of apomorphine,
administered by an epicutaneous-transdermal route (APO-TD), able to
provide a constant release of the drug for several hours.

Patients and methods: 12 patients affected by Parkinson’s disease
(mean age 59.5 ± 12.4 years; mean Hoehn-Yahr score: 3.4 ± 1.8) were sub-
mitted to standard polysomnography on basal conditions (T0) and during
a night-time treatment with 50 mg of APO-TD applied to a 100 cm2 cuta-
neous area over the chest, from 22 p. m. until 8.00 a. m. (T1). During this
period blood samples were collected at regular intervals from 22 p. m. for
14 hours; apomorphine concentration was analysed by high performance
liquid chromatography. Motor performances were evaluated at regular in-
tervals during the day on basal condition and the day after APO-TD treat-
ment, using UPDRS scale.

Results: pharmacokinetic analysis confirmed the constant absorption
of apomorphine (mean Cmax: 42.81 ± 11.67 ng/ml; mean Tmax: 5.1 ± 2.24
hours). Polysomnography analysis showed on T1 compared to T0: 5 % re-
duction of sleep onset latency, 11 % increment of sleep efficiency (p = 0.04),
16 % increment of stage 3 and 4 NREM (p = 0.04), reduction of periods with

elevations of muscle tone, 8 % increment of body shifts during sleep, 15 %
reduction of awakenings (p = 0.03), 34 % reduction of CAP rate/NREM
(p = 0.001). Motor evaluation showed 32 % reduction of UPDRS-III score
on awakening the morning after APO-TD treatment compared to baseline
(p = 0.03) and 57 % reduction of off periods from APO-TD application un-
til 12 a. m. the following day.

We concluded that night-time APO-TD administration is able to reduce
nocturnal anomalous movements, akinesia and sleep maintenance insta-
bility typical of parkinsonian sleep and could be a useful add-on treatment
in patients with prolonged and not completely controlled nocturnal and
early morning off periods.

P494
Weight gain and pramipexol in Parkinson’s disease
H. Kumru, J. Santamaria, E. Tolosa, F. Valldeoriola, F. Marti
Hospital Clinic (Barcelona, E)

Objective: Some PD patients experience significant weight loss, even early
in the disease course. The pathogenesis of this phenomenon is unknown,
but it may be related with underlying disease proceses or dopaminergic
therapy, including dopamine agonists.

Methods: Twenty-five PD patients with stable treatment (8 female,
mean age 63.4 ± 7.8; mean duration of PD 7.0 ± 5.0 years) were studied.
Twenty-four were receiving L-dopa with mean dosage 564.1 mg±278.4 mg.
No patient had received dopamine agonists during the previous month.
Clinical evaluation included: UPDRS, Hoehn and Yahr (H-Y), Schwab-Eng-
land (S-E) and weight control. The Hamilton depression scale (HDS) was
also applied at the same visit. All the clinical procedure was repeated after
three months under stable pramipexol doses (mean dose:
2.1 ± 0.3 mg/day).

Result:Motor symptoms improved significantly (UPDRS; 16.1 ± 4.5 vs
8.6 ± 4.5, p < 0.001, H-Y; 1.9 ± 0.4 vs 1.4 ± 0.4, p < 0.001, S-E; 85.6 ± 5.8 vs
96.4 ± 4.9, p < 0.001). Pre-pramipexol four patients had dyskinesia on-
treatment (mild in 3, moderate in one). Post-pramipexol, seven patients
had dyskinesia (mild in 5, moderate in 2). Eleven patients had wearing-off
pre-pramipexol, which disappeared in nine of them on pramipexol. When
all patients are considered, there was a significant increase in weight after
pramipexol (74.1 ± 12.3 vs. 77.5 ± 12.8, p < 0.001). Specifically 20 patients
increased their weight (range 2–8 Kg) associated with an increase in ap-
petite, three experienced weight loss (range 1–1.5) and two did not change
their weight. The HDS score decreased after pramipexol (6.6 ± 5.1 vs
2.7 ± 3.4; p < 0.001) although no patient was considered depressed at any
time in the study. Twenty-three patients reported improvements in mood,
with more interest in daily life activities, in talking or in doing homework.

Conclusion: Pramipexol causes weight gain in PD patients. The cause
of this effect is unknown but seems to be associated with an improvement
in mood. We speculate that pramipexole’s greater affinity for D3 receptors,
which predominate in the limbic system, might explain this improvement
in mood and increase in weight.We cannot exclude an effect of pramipexol
on the hypothalamic centers that regulate feeding.

Supported by a grant from Pfizer

P495
Accuracy of 123 I-ioflupane (DaTSCAN™) in the diagnosis of patients
with clinically uncertain parkinsonism: a two-year follow-up study
E. Tolosa, T. Vander Borght
Hospital Clínic i Provincial Barcelona-Spain, Hospital UCL Mont-Godine
Ivoir-Belgium on behalf of DaTSCAN CUPS Study Group

Objective: To assess the diagnostic accuracy of 123I-Ioflupane (DaTSCAN)
SPECT imaging in patients with clinically uncertain parkinsonian syn-
dromes.

Methods: A group of patients previously enrolled in a study assessing
the clinical utility of 123I-Ioflupane in the diagnosis of patients with un-
certain parkinsonism, has been followed-up 24 months after study entry.
At this follow-up visit, patients were re-examined and an updated clinical
diagnosis was made. A new DaTSCAN was performed in those cases with
disagreement between clinical diagnosis at follow up and result of imag-
ing at study entry as well as in those patients in whom a firm diagnosis
could not be established.

Results: 85 out of 118 patients who entered the study were evaluated in
the 24-month follow-up. At this time, the updated diagnosis was in agree-
ment with the initial 123I-Ioflupane image in 69 patients. was discordant
in 8 and remained inconclusive in other 8 patients, with a rate of agreement
of 90 % (95 %CI: 80.6 %, 95.4 %), negative predictive value of 96 %, and pos-
itive predictive value of 87 %.

At the 24 month follow up, a second DaTSCAN was performed in 14 pa-
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tients. In 6 of them, in which there was disagreement between clinical di-
agnosis and imaging results, the new SPECT imaging led to confirmation
of diagnosis in 4, while in the other 2 diagnosis remained discordant with
the results of the image.

The follow-up DaTSCAN helped to establish diagnosis in 7 out of 8 pa-
tients with an inconclusive diagnosis (87.5 % of cases).

Conclusion: This study in patients with clinically uncertain parkinson-
ism shows a high degree of agreement between DaTSCAN image result and
available clinical diagnosis after 2 year follow-up. It further suggests an
added value of a second scan in patients where doubt remains about diag-
nosis despite prolonged follow up.

P496
Severe “off ’’ anxiety may benefit from deep brain stimulation in Parkin-
son’s disease
D. Hardesty, S. Ryan, C. Henchcliffe, P. Piboolnurak, L. Winfield, B. Ford, R.
Goodman
Columbia University Medical Center,Weill Medical College of Cornell Uni-
versity (New York, USA)

Objective: To determine whether severe “off ” anxiety improves following
deep brain stimulation (DBS) for motor complications of Parkinson’s dis-
ease.

Background: Anxiety is a risk factor for PD, and therefore in some pa-
tients may be a primary manifestation of the disease. Anxiety occurs in
over 33 % of PD patients, affects quality of life, and is often difficult to treat.
After several years of levodopa therapy, anxiety often fluctuates with mo-
tor symptoms. It may be the most common non-motor “off ” phenomenon,
occurring in up to 66 % of patients with motor fluctuations. Although DBS
of the subthalamic nucleus (STN) has been shown to improve motor per-
formance during “off ” periods, the effects on “off ” anxiety are not known.

Methods: This is a retrospective analysis of seven subjects with dra-
matic “off ” anxiety, who then underwent DBS for motor complications of
PD. After chart review, 2/7 subjects were excluded due to insufficient doc-
umentation, and 1/7 because “off ” depression occurred without overt anx-
iety. The four remaining subjects received STN DBS, and in three the pro-
cedure was bilateral. “Off ” anxiety and motor symptoms following DBS
were then categorized by reviewers as greatly improved, minimally af-
fected, or worse.

Results: All four subjects greatly improved with well-documented re-
duction in “off ” anxiety. An independent reviewer found identical results.
One subject had transient benefit in “off ” anxiety that improved again with
increased voltage. The single patient with unilateral DBS (left) no longer
feared he would die during an “off ” period, and ceased the frequent emer-
gency room visits.All subjects also had improvement in motor “off ” symp-
toms. Two subjects had less painful “off ” periods. Of note, the excluded
subject with depressive “off ” periods received motor benefit from DBS, but
required levodopa for management of “off ” depression.

Conclusion: Severe “off ” anxiety may improve with DBS of the STN.
Clearly, a larger, prospective trial would more sufficiently challenge this
hypothesis. Stratified analysis could then help to separate out the effects
that are due to improvements in motor symptoms. Quantification of the
subjective experience of anxiety in this population would make results eas-
ier to interpret. In the end, patients will benefit from improved under-
standing of “off ”anxiety in PD, and in the process scientists can learn more
about the neurocircuitry that links these two disorders.

P497
The effect of quetiapine in psychotic parkinsonian patients with and
without dementia – an open study of 6 months duration
M. Rabey, T. Prohorov, C. Klein, A. Miniovitz, E. Dobronevsky
Assaf Harofeh Medical Center (Zerifin, IL)

Objective: To study the effect of quetiapine (QTP) in drug-induced psy-
chosis (DIP) in Parkinson’s disease (PD) patients with and without de-
mentia.

Background: QTP has been recently introduced in the armamentarium
for the treatment of psychosis in PD. Dementia in PD patients with DIP
may influence the outcome of treatment.

Methods: Thirty-five consecutive PD patients with DIP (19 of them de-
mented [DSMIV criteria]) were examined. Assessment included Mini-
Mental State Examination (MMSE), UPDRS (motor part), Brief Psychiatric
Rating Scale (BPRS), Hamilton score for depression (HT) (performed only
in non-demented patients) and Clinical Global Improvement Scale (CGIS).

T-paired test and Anova were used to analyze the effect of QTP treat-
ment. Responders were considered patients in whom the psychotic symp-

toms disappeared or diminished in a way that improved their quality of
life.

Results: Out of the 35 patients included in the study, 24 responded to
treatment with QTP (14 demented and 10 without dementia). Eleven pa-
tients dropped out (5 demented). The reasons for dropping out were: 7 –
lack of response, 1 – severe somnolence, 1 – headaches, 3 – both lack of re-
sponse, somnolence (2) and orthostatism (1).

In the non-demented groups, BPRS improved almost significantly
(p = 0.06, paired T-test) and a time effect was also found (p = 0.06, Anova).
Among demented patients, BPRS did not change. MMSE and HT did not
change significantly during the trial. According to CGIS, a good improve-
ment was observed in over 50 % of demented patients (4/7) and 40 % of
non-demented (4/10).

Optimal QTP dose achieved was higher in the demented groups
(150.9 + 90.2 mg vs 76.3 + 59.1 in the non demented). The motor features of
PD patients worsened mildly within time (p = 0.03, Anova,) but not signif-
icantly (paired T-test).

Conclusions: QTP treatment in PD with DIP seems to be effective in
about 50 % of patients. The effect of QTP does not seem to be significantly
influenced by the presence of dementia. BPRS examination improved only
in the non-demented group.

P498
Levetiracetam as an anti-myoclonic agent
S. Wu, S. Frucht
Columbia-Presbyterian Medical Center (New York, USA)

Objective: To evaluate the tolerability and efficacy of levetiracetam (LEV)
for the treatment of myoclonus.

Background: There are currently no approved therapies for myoclonus,
and antiepileptic medications such as valproic acid and clonazepam re-
main the mainstay of treatment. LEV, an antiepileptic approved as adjunct
therapy for partial-onset seizures, is structurally similar to piracetam, a
medication with proven efficacy in the treatment of cortical myoclonus.
We reviewed our single-institution experience treating myoclonus pa-
tients with LEV, and compared it to published cases in the literature to pro-
vide preliminary data to guide a placebo-controlled, double blind trial.

Methods: Clinical data of 12 patients followed at our movement disor-
ders center and 30 patients reported in the literature were collected. Eti-
ologies of myoclonus included posthypoxic myoclonus, progressive my-
oclonic epilepsy, spinal myoclonus, and myoclonus occurring as the result
of trauma or degenerative illness. Drug-induced or transient forms of my-
oclonus lasting less than one month were not included. Age at treatment
initiation ranged from 16 to 85 years. The dose of LEV ranged from 250 mg
to 4,000 mg per day and the duration of treatment from 2 weeks to 2 years.
Clinical effect was summarized on a 0 to 3 scale: 0 = no benefit noted by the
patient or examiner; 1 = mild benefit with subjective improvement noted;
2 = moderate benefit with obvious improvement; 3 = excellent response
with near-complete resolution of myoclonus.

Results: LEV was well tolerated, with the most common side effect be-
ing sedation. Side effects requiring the discontinuation of the medication
usually occurred at low doses early in the course of treatment. The mean
clinical effect score was 1.6 ± 1.2 in our 12 patients. In the literature, 83 %
of patients had a clinical effect score of 2 or 3. Patients with cortical my-
oclonus experienced more benefit than other forms of myoclonus. Partial
response at low dose appeared to predict a more robust response at higher
doses.

Conclusions: LEV should be considered as a potential therapeutic op-
tion for patients with myoclonus. It appears most effective in cortical my-
oclonus, but it may also be effective in subcortical and spinal myoclonus.
Most patients tolerate the drug, and serious adverse events related to treat-
ment are rare. The time for a double blind, placebo-controlled, multi-cen-
ter trial has arrived.

P499
[123I] beta-CIT SPECT imaging in the differential diagnosis of juvenile
onset dystonia
E. Fages, J. A. Burguera, J. Chacón, E. Caballero, P. Gonzalez-Cabeza, M. D.
Reyes, M. C. Cid
Hospital Fundación de Cieza, Hospital Universitario La Fe, Hospital Uni-
versitario Virgen Macarena, Hospital Peset, Centro PET Mediterraneo
(Murcia, Valencia, Seville, Alicante, E)

Introduction: Juvenile Onset Dystonia (JOD) clinical distinction required
long term following. Early differential diagnosis between dopa-responsive
dystonia (DRD), Juvenile Parkinsonism Disease (JPD) and other dysto-
nias . . . supposed a diagnostic challenge. Actually, functional neuroimag-
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ing with [123I] Beta-CIT SPECT (SPECTIo) could provide an early diag-
nosis and prognosis.

Objectives: To present 8 unrelated patients with JOD and their clinical,
therapeutical and diagnosis data, including patterns of SPECTIo.

Material and Methods: Eight patients with JOD who fullfilled following
criteria: early onset dystonia witnessed by us, preceding or ocurring at on-
set of parkinsonim (if it was present at time consultation) while still dopa
naive, and intact basal ganglia in neuroimaging with a high or high-mod-
erate levodopa responsiviness. We record demographic, clinic and thera-
peutic data and results of diagnosis test: laboratory data, DNA
analysis,conventional neuroimaging and SPECT Io.

Results: 3 men and 5 women with mean age at initial symptoms was
11.1 years (range 3–31 years). Presenting complaint: focal dystonia and gait
disturbance (8), with pakinsonism signs at consultion time (3). 50 % have
diurnal fluctuation of symptoms. Initial doses of levodopa: 112.5 mg
(50–300). Four patients had dyskinesias at the beginning of dopa-therapy
and 5 required moderate increases in dopa doses. All patients have normal
laboratory results and neuroimaging studies (CT scan, cerebral MRI). DNA
studies for GTP-cyclohidroxylase I mutation (3) and Torsin gene (1): all
negatives. Phenyalanine-loading test (2): pathological results (1). The
mean delay from consultation and SPECTio was 10.75 years (range 2–26
years). The pattern of imaging was: normal striatal [123I] Beta-CIT bind-
ing (50 %) and decreased striatal binding (50 %) with next pattern: bilat-
eral putamen (2), one-sided putamen and caudate (1) and bilateral puta-
men and caudate (1). Definitive diagnosis was DRD (3), JPD (4), and
secondary parkinsonism (1).

Discussion: The results of SPECTIo modified initial diagnosis in five
patients: EPJ (3) DRD (1). These patients had negative phenyalanine-load-
ing test and negative mutation.And confirm one case of secondary parkin-
sonism. The use of SPECT imaging of dopamine transporter ( [123I] Beta-
CIT SPECT) could facilitate early differential diagnosis in Juvenile-onset
Dystonia, establishing adequate therapy and early functional prognosis.

P500
Typing cramp: task dystonia or communication disorder?
J. M. Polo, A. García, L. Rodero, O. Combarros, J. Berciano
Hospital Universitario Marqués de Valdecilla (Santander, E)

Background: Task dystonias are focal dystonias related with specific repet-
itive movements. Their pathophysiology is controversial and mostly un-
known.

Objective: To present the case of a patient with hand dystonia brought
on by typewriting.

Case report: A 45 year-old man has been working for more than 20
years typing eight hours every day copying official reports. He had reached
an average of 500 taps per minute without problem. But seemingly coin-
ciding with some changes in his last computer program, he began experi-
encing a sort of painless contracture in his left hand when typing, becom-
ing unable to carry out his job; other manual activities were unaffected and
he was otherwise healthy. He was naturally left-handed corrected in child-
hood. Examination was normal, but when we observed him typing on a
keyboard trying to copy a text, a dystonic posture appeared in the left
hand, preventing him from typing. With the keyboard removed, he was
able to type extremely quickly on the table in a random way with both
hands. Intriguingly however, if asked to imagine himself trying to copy a
text on a virtual keyboard, the left dystonia reappeared immediately. Elec-
tromyography during an attempt at typewriting confirmed a co-contrac-
tion of the left forearm agonist and antagonist muscles. Brain and cervical
spine magnetic resonance imaging was normal. He underwent a functional
training program, but several months after he remained unable to type.
Botulinum toxin was not administered.

Conclusion: In this patient, typing dystonia seemed related with ex-
ceptionally rapid finger movements in his most probably dominant hand.
But we suggest that in fact the dystonia appeared just when he was trying
to “speak” with his fingers.Writers and musicians suffer task dystonias also
when communicating with a specific language. Consequently, investiga-
tions into these movement disorders should perhaps explore cerebral
structures modulating primary speech and language.

P501
Evaluation of a concept to improve postural instability in Parkinson’s dis-
ease
C. T. Haas, S. Turbanski, D. Schmidtbleicher
J. W. Goethe-University Frankfurt (Frankfurt, D)

Introduction: Postural instability (PI) is one of the cardinal symptoms in
Parkinson’s Disease (PD). A marked postural disturbance can lead to a

higher risk of falling and traumatic injuries respectively.An essential prob-
lem consists in the fact that PI can not be treated satisfactorily by medica-
tion. Further more it is speculated that chronic L-DOPA treatment leads to
worsen of PI. Based on the results of earlier experiments the aim of this
study was to analyse the effects of whole-body-vibration on postural con-
trol in PD.

Methods: 40 PD patients participated in this study. Overnight all sub-
jects were withdrawn from L-DOPA to exclude the influence of the med-
ication. Several parameters of postural control were analysed by a complex
biomechanical test battery. One test is based on standing on an instable
platform lasting 30 seconds each series. Another test consisted of generat-
ing a standardized, ballistic anterior shift of the platform. Pre and post
treatment 3 series of all tests were performed. Platform shifts were quan-
tified by the use of acceleration sensors. EMG analyses of various muscles
were registered additionally. The treatment consisted of 5 series of ran-
domised whole-body-vibration (ampl.: 3 mm, freq. 6 Hz) lasting 60 sec-
onds each.

Results: Patients show spontaneous changes in their ability to maintain
equilibrium. The improvement in postural control became evident in less
body and platform sway respectively which was statistically significant.
Moreover electromyographic analyses showed reduced muscular activa-
tion in the post test which seems to be connected with a more efficient mo-
tor control. This hypothesis is confirmed by the results of spectral analysis
that identified a change of the predominant peak in some patients. How-
ever, the results are characterized by a high interindividual variety.

Discussion: Different functions could be responsible for these results
since vibration stimuli become effective on various physiological levels.
One hypothesis deals with an improvement of the neuromuscular system.
An adaptation of motor control is possible by selecting relevant from ir-
relevant information more quickly. It can be speculated that this process
influences the pathologically changed information selection in PD. Based
on the results of animal experiments changes of neurotransmitter concen-
trations could be another explanation.

Conclusion: Whole body vibration can be regarded as an additional de-
vice in balance training in PD.

P502
The effectiveness of pergolide and cabergoline as an adjunct to levodopa
in Parkinson’s disease
N. Subutay-Oztekin, F. Oztekin
SSK-Ankara Hospital (Ankara, TR)

Objective: The aim of this double blind study is to compare the efficacy and
safety of adjunct pergolide therapy versus cabergoline in patients with
Parkinson’s disease suffering from the complications of levodopa therapy.

Method: 40 patients with PD and motor complications using levodopa
(mean dose 975 mg), disease duration 5–7 years, Hoehn & Yahr stage II–IV
were enrolled to the study and were divided into 2 groups, each group con-
sisting of 20 patients who were evaluated by a blind physician every week
for the first month, and monthly thereafter for 12 months after initiation
of the adjunct therapy.The patients were evaluated according to UPDRS,
Global Clinical Impress&#305;on scale(GCIS). The primary end point is
the degree of levodopa reduction and secondary end points are duration
and severity of dyskinesias, and “off ” time.

Results: The time patients spent “off ” was reduced by 2.1 hours with
pergolide compared to 1.2 hours with cabergoline(p < 0.001). Dyskinesia
developed or detoriorated in 59 % of pergolide treated compared with 51 %
cabergoline treated patients(p = 0.05). The excess in in dyskinesia preva-
lence and severity resolved with levodopa dose reduction. Levodopa dose
was reduced more in those receiving pergolide (225 mg), compared to
cabergoline 175 mg) (p < 0.05).Pergolide produced significant improve-
ment in Hoehn & Yahr stage (p < 0.05) and both the motor activities in UP-
DRS (both p < 0.001). Side effects were similar in both treatment groups,
although nusea and hallusinations were more frequent in pergolide treated
group, but the results were not ststistically significant (p = 0.05).

Conclusion: The results of this double blind study revealed that per-
golide reduces “off ” time and improves impairment and disability due to
PD and allowing a marked reduction in levodopa dose more significantly
compared to cabergoline. Further trials are required to compare pergolide
with newer dopamin agonists.
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P503
Atypical seizure semiology in temporal lobe epilepsy
M. Carreño, A. Donaire, A. Quilez, R. Agudo, N. Bargallo, J. Rumia, T. Boget,
A. Raspall, J. Setoain
Hospital Clínic i Provincial (Barcelona, E)

Background: Typical seizure semiology in temporal lobe epilepsy (TLE) is
characterized by abdominal, psychic, experiential or auditory auras fol-
lowed by oroalimentary and hand automatisms. We present 13 patients
with temporal lobe epilepsy with atypical seizure semiology.

Methods: All admissions to our EMU between 1997 and 2003 were re-
viewed; patients with temporal lobe epilepsy and atypical seizure semiol-
ogy were selected. RESULTS: Of a total of 579 patients recorded, 353
(60.9 %) were considered to have temporal lobe epilepsy. 13/353 (3.6 %) pa-
tients with atypical seizure semiology were identified. These have been
seizure free for at least one year after temporal lobectomy (8) or have a
clearcut lesion in the temporal region in addition to typical temporal EEG
patterns on surface EEG (5). Ten patients had right and 2 had left TLE; one
patient had left temporal seizures on surface EEG and right MTS. Ten pa-
tients had complex motor/hypermotor seizures (vigorous truncal and ax-
ial limb movements as pedaling or flying arm movements in 9 patients and
pelvic thrusting in 1). Prolonged screaming preceded seizures in 6/10 pa-
tients. Whistling and blowing, or singing a song were observed in 2 pa-
tients. Complex visual hallucinations including well formed human images
and metamorphopsias were seen in 1. Interictally, 8 patients had right tem-
poral and 3 bilateral temporal sharp waves. Ictal EEG was regional right
temporal in 10 and left temporal in 3. Radiological findings were right MTS
(4), neocortical cavernous angiomas (3), amygdala low grade tumors (2),
neocortical MCD (2) and parahippocampal gliosis (2). Eight patients un-
derwent surgery; 6 are seizure free and 1 is having rare auras. One patient
declined monitoring with FO electrodes and 4 patients declined surgery
after being offered a standard temporal lobectomy.

Conclusions: Complex motor behaviours (similar to the ones observed
in frontal lobe epilepsy) as well as complex visual hallucinations can be
seen in patients with TLE. In our series, this semiology was more frequent
among patients with right TLE. It is possible that these complex motor be-
haviours/visual hallucinations are the result of a rapid propagation of the
epileptic activity to extratemporal regions. Atypical seizure semiology
does not necessarily imply the need for invasive recordings if all other EEG
and MRI data point to the temporal region.

P504
EURAP: European registry of antiepileptic drugs and pregnancy – Ger-
man experience
R. Kretz, I. Coban, D. Battino, T. Tomson, B. Schmitz
Charite – Campus Virchow-Klinkum, Neurological Institute Carlo Besta,
Karolinska Hospital (Berlin, D; Milan, I; Stockholm, S)

Background: All old-generation antiepileptic drugs (AEDs) are considered
to be teratogenic. The teratogenic potential of newer AEDs is even less
known, a situation that prevents a rational approach to AED treatment in
women of childbearing potential. EURAP is a prospective international
multicentre study of pregnancies with AEDs. The primary objective of EU-
RAP is to evaluate and determine the comparative risk of major foetal mal-
formations following intake of AEDs during pregnancy. So far more than
300 reporting physicians from 37 countries have contributed 1,701
prospective pregnancies to the Central Registry. A total of 98 cases with
major birth defects have been identified, representing an expected malfor-
mation rate of 6 %. Outcome in relation to exposure to specific drugs will
only be assessed after 5,000 pregnancies are included. In order to identify
national differences with respect to management standards we analyse the
German registry separately.

Methods: EURAP is a prospective observational study. Women taking
AEDs at the time of conception are included in the prospective risk as-
sessment (within week 16 of gestation). The final classification of malfor-
mations is the responsibility of an outcome assessment committee, which
is kept blinded with respect to the type of exposure.

Results: In Germany the project was started in 2001 and so far 220 preg-
nancies have been enrolled by 71 reporting physicians. The enrolment rate
is 2 % (80 out of 4,000 pregnancies with AEDs reported annually). 164 of
the 206 prospective pregnancies in Germany had been followed until the
end of the first trimester. The classification of epilepsy was generalized in
45 % and focal in 48 % of the women. The maternal age was 29 ± 5.0 years
(mean ± SD), ranging from 15 to 44 years. 79 % of the women were using a
single AED. The most common AEDs in monotherapy were lamotrigine,

valproic acid and carbamazepine. 80 pregnancies had been followed until
3 months after delivery. There were 3 stillbirths, 8 induced and 15 sponta-
neous abortions reported. Only one major malformation has been identi-
fied (prenatally diagnosed neural tube defect leading to an induced abor-
tion during the 15th gestational week). The registry reflects shortcomings
in management standards of pregnant women with epilepsy in Germany.
25 % of the women did not have a sufficient folate prophylaxis during the
first trimester. We also will present data on prenatal ultrasound, breast
feeding and vitamine K prophylaxis.

P505
A Spanish family with partial epilepsy, myoclonus and photosensitivity:
clinical and genetic analysis
P. Gómez-Garre, E. Gutiérrez-Delicado, J. Morales, J. Gómez-Alonso, J. M.
Serratosa
Fundación Jiménez Díaz, Hospital Xeral-Cies (Madrid, Vigo, E)

Background: Benign adult familial myoclonic epilepsy (BAFME) is an au-
tosomal dominant disorder characterized by nonprogressive postural and
action finger tremor and seizures. Linkage to chromosome 8q24 has been
described in Japanese families. and to chromosome 2p11.1-q12.2 in Euro-
pean families. A possible allelism with the syndrome of autosomal domi-
nant cortical myoclonus and epilepsy (ADCME) has been suggested. The
aim of this study is to characterize the clinical features of a three genera-
tion Spanish family with 11 affected members with a phenotype similar to
BAFME and ADCME and to study if there is linkage to the BAFME and AD-
CME loci.

Methods: We identified a family with 44 members, including 11 indi-
viduals presenting partial epilepsy and myoclonus. Personal interviews
and DNA samples were obtained from 18 individuals. Microsatellite mark-
ers localized in chromosomes 8q24 and 2p11.1-q12.2 were genotyped and
linkage analysis was performed.

Results: Age of seizure onset ranged from childhood to adulhood. The
epilepsy was characterized by focal motor, secondary generalized tonic-
clonic, myoclonic seizures and photosensitivity. Neurological examination
revealed action tremor. Electroencephalograms showed both focal and
generalized epileptiform discharges. Neuroimaging studies were normal.
The mode of transmission was consistent with an autosomal dominant
pattern with incomplete penetrance. Linkage analysis excluded linkage to
the BAFME and ADCME loci.

Conclusions: We describe a family in which affected members present
several common features to both BAFME and ADCME. Linkage to regions
previously linked with these disorders was excluded. We suggest that this
family may represent a previously undescribed form of familial partial
epilepsy.

P506
A new doublecortin gene mutation in a woman with resistant partial
epilepsy and normal low resolution brain MRI scan
P. Banfi, A. Pichiecchio, F. Moro, R. Guerrini, C. Uggetti, G. Bono
Ospedale di Circolo – University of Insubria, Neurological Institute IRCCS
Fondazione C Mondino, IRCCS Fondazione Stella Maris University of Pisa
(Varese, Pavia, Pisa, I)

Introduction: we describe a woman with resistant partial epilepsy, in
whom MRI examination suggested a genetic origin, as confirmed by se-
quence analysis of the X-linked doublecortin (DCX) gene. Brain malfor-
mations due to a neuronal migration defect have been associated with mu-
tations of the DCX gene in sporadic and familial cases. Main clinical
features are mental retardation and epilepsy with phenotypic and mor-
phological heterogeneity in a wide spectrum from subcortical band het-
erotopia(SBH) of variable degrees in heterozygous females to diffuse
lyssencephaly in hemizygous males.

Patient and Methods: a 29 years old female without family history of
epilepsy and/or mental retardation presented from childhood with occa-
sional generalized tonic-clonic seizures, complex parzial seizures with
oroalimentar automatisms and simple partial seizures with right arm mo-
tor and sensitive symptoms. Antiepileptic politheraphy achieved only par-
tial seizure control. EEG, cerebral MRI (axial T2-weighted, coronal IR,
FLAIR and T2), Chromosome analysis, Wechsler Adult Intelligence Scale
(WAIS-R),Minnesota Multiphasic Personality Inventory (MMPI), se-
quence analysis of DCX gene (Xq22.3) have been performed.

Results: general and neurological examination were normal; EEG
showed sharp waves and delta slow waves on temporal regions; cognitive
level at WAIS-R was within normal limits (Full Scale IQ 85, Verbal IQ 81,
Performance IQ 87), while the personality profile (MMPI) showed interic-
tal disturbances characterized by viscosity, dependence and affected be-
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haviour. Low resolution cerebral MRI was reported as normal; repeated
brain MRI detected a partial bifrontal and left posterior parietal SBH. Se-
quence analysis of DCX gene revealed a nucleotidic substitution (c781
C > T), causing a premature protein truncation.

Conclusions: MRI findings led us to suspect a genetic basis for a previ-
ously defined “cryptogenic” epilepsy and prompted genetic testing.

Discussion: We underline the indication to repeat MRI selective focus-
ing on cortical dysplasias when EEG and clinical evidence of focal dys-
function, polymorphic and uncontrolled seizures indicate a possible
symptomatic epilepsy. Otherwise genetic confirmation in a woman is rec-
ommended, considering the risk of lyssencephaly in male subjects in sub-
sequent generations.

P507
Perivascular clustering – Oligodendroglial cells of unknown function
B. Kasper, H. Stefan, W. Paulus
University of Erlangen, University of Munster (Erlangen, Munster, D)

Background: Marked perivascular clustering (PC), i. e. groups and rows of
small round cells along white matter vessels, is seen in temporal lobe
epilepsy (TLE) specimens obtained by surgery. This study focusses on con-
stituting cell types, clinical significance and pathogenesis of PC, which are
unknown so far.

Methods: In a series of 59 nonlesional TLE surgical specimens, we char-
acterized PC by immunohistochemistry and correlated the amount of PC
with clinical parameters.

Results: PC cells were variably positive for galactocerebroside, myelin
basic protein and S-100 protein, while glial fibrillary acidic protein, vi-
mentin, nestin and neuronal antigens were not expressed. There was no
correlation between amount of PC to any clinical feature, including age at
surgery, age at epilepsy onset, duration of epilepsy, preoperative seizure
frequency, childhood febrile convulsions, family history of epilepsy and
postsurgical outcome.

Conclusions: Our findings suggest oligodendroglial differentiation of
PC.Wether it represents a primary (dysplastic) or secondary (reactive) tis-
sue feature remains unresolved.

P508
Levetiracetam normalises Connexin 43 expression and intercellular com-
munication in rat primary astrocytes
K. Ladage, A. Haghikia, D. Hinkerohe, D. Smikalla, R. Dermietzel, P.-M.
Faustmann
Ruhr-Universität Bochum (Bochum, D)

Background: Astrocytic gap junctions (GJ) are comprised of Connexin 43
and account for the astrocytic syncytium in the central nervous system
which is a major component of the metabolic homeostasis, e. g. uptake and
distribution of potassium, neurotransmitter dissipation etc. Inflammatory
conditions result in restricted intercellular communication in cultures of
primary rat astrocytes. Levetiracetam (LEV) is an antiepileptic drug which
exhibits anticonvulsant features, the mechanism of which are still not
clearly understood. We investigated the effect of LEV on Connexin 43 ex-
pression and intercellular communication in astrocytes under inflamma-
tory conditions.

Methods: Inflammatory conditions were elicited by high concentra-
tions of microglial cells (30 % – M30) in rat astrocyte/microglia cocultures.
Control cultures contained 5 % (M5) microglial cells which keeps them in
a resting phenotype. M30 cocultures were treated with 50 and 100 µg/ml
LEV for 24 h. Cx43 expression was investigated by western blotting using
a Cx43 polyclonal antibody. Membrane resting potential was measured by
patch clamp technique and gap junction communication (GJC) was simul-
taneously tested by Lucifer Yellow dye-application.Amount and phenotype
of microglia was determined with a monoclonal ED1 – antibody by im-
munocytochemistry.

Results: 50 µg/ml LEV caused a significant increase in Cx43 expression.
Membrane resting potential (MRP) depolarised from – 80.10 mV in M5
(median value) to – 61.4 mV in M30 cultures (p = 0.0080). Normalised MRP
was achieved after LEV application [–79, 85 mV (p = 0, 0026)]. Number of
coupled cells increased in LEV treated M30 cultures to 77.5 (p = 0.0031) af-
ter significant decrease in untreated M30 cultures [15 (p = 0.01459]. The
amount and phenotype of microglia cells in M30 cocultures treated with
LEV was not significantly changed compared to untreated M30 cultures.

Conclusion: Based on these results we suppose an antagonising effect
of LEV on impaired intercellular communication and Cx43 expression in
inflammatory affected astrocytes. This could indicate an anti-inflamma-
tory component in the antiepileptic mechanism of LEV. This work was sup-
ported by UCB-Pharma

P509
Seizure frequency and number of concomitant antiepileptic drugs do not
limit the efficacy of pregabalin as add-on treatment of partial seizures
J. Barrett, C. Lee, M. Greiner, J. French
Pfizer Global Pharmaceuticals, Pfizer Global R&D, University of Pennsyl-
vania (New York, Ann Arbor, Philadelphia, USA)

Background: Epilepsy severity can be characterized, in part, by seizure fre-
quency and number of concomitant antiepileptic drugs (AEDs). Prega-
balin is a novel ligand for the alpha2-delta subunit of voltage-gated cal-
cium channels that has antiepileptic, analgesic, and anxiolytic activity.
This report describes an analysis performed to determine whether seizure
frequency and number of concomitant AEDs influenced the degree of pa-
tient response to add-on treatment with pregabalin. Data here reported
were from a randomized, double-blind, placebo-controlled, add-on study,
consisting of 8-week baseline and 12-week double-blind phases.

Methods: Patients were refractory to 2 AEDs at maximally tolerated
doses, experienced at least 6 partial seizures during baseline with no 4-
week seizure-free period, and were currently receiving 1–3 AEDs. Patients
were randomized to placebo or 50, 150, 300, or 600 mg/day pregabalin, BID.
Efficacy was assessed by seizure-frequency reduction and responder rate
(> 50 % seizure reduction from baseline). Baseline seizure rate was divided
into quartiles or used as a continuous variable. Seizure reduction (ANOVA
or ANCOVA, 2-sided, a = 0.05) and responder rate (logistic regression, 2-
sided, a = 0.05) were analyzed by dose, with refractoriness in the models as
explanatory variables to determine if efficacy varied with refractoriness.

Results: 28-day baseline seizure-rate quartiles were 5 or fewer, > 5 to
10, > 10 to 23, and > 23, with mean seizure rates for each quartile of 3.9, 7.4,
15.3, and 66.9. Approximately 30 % of patients were on one AED, 50 % on
two, and 20 % on three. Baseline seizure rate by dose interaction (P = 0.1569
for seizure reduction; P = 0.6838 for responder rate) was not significant; ef-
ficacy remained consistent within effective doses. Number of concurrent
AEDs does not affect seizure reduction within doses of pregabalin (AED
by dose interaction, P = 0.4833) or responder rate (P = 0.5202).

Conclusions: In this refractory population, pregabalin’s efficacy was
not a function of epilepsy severity as measured by baseline seizure rate and
number of concomitant AEDs.

P510
MRI and video-EEG findings in encephalocraniocutaneous lipomatosis
(Fishman syndrome)
A. Donaire, M. Carreño, R. Agudo, N. Bargallo, J. Setoain, T. Boget, T. Ras-
pall, J. Rumia
Hospital Clinic i Provincial (Barcelona, E)

Encephalocraniocutaneous lipomatosis is a rare, congenital neurocuta-
neous syndrome characterized by lipodermoids of the eye, cutaneous and
intracraneal lipomas, and non progressive brain abnormalities, ipsilateral
to the skin lesion. Seizures and mental retardation are usually present. We
report a 24 year old woman with Fishman syndrome who was evaluated for
epilepsy surgery.

Case report: A 24 year-old left-handed women was admitted to the
adult EMU. She had a large soft subcutaneous mass (lipoma) within the left
fronto-temporal scalp, with overlying alopecia. Two epibulbar dermoids of
the left eye associated to iris colobomata were seen; she had a right upper
homonymous cuadratanopsia. She started to have seizures at the age of 1,
with aura of dizziness followed by loss of consciousness, oral and hand au-
tomatisms. There was no postictal confusion or aphasia. Seizures were
pharmacorresistant. A brain MRI showed an extensive MCD in the basal
left temporo-occipital region along with an extensive leptomeningeal an-
giomatosis and brain calcifications. Other findings were a left cerebello-
pontine angle lipoma, an arachnoid cyst in the left middle cranial fossa and
left hemisphere atrophy. Automotor seizures characterized by prominent
oral and left hand automatisms associated to dystonic/fixed posture of the
right arm were recorded. Ictal-EEG pattern was characterized by a parox-
ysmal fast activity over the left temporo-parietal region evolving into a
theta rithmic pattern over the left posterior quadrant. SISCOM revealed an
area of hyperperfusion in the posterior and basal temporo-occipital region
surrounding the MCD. Her IQ was normal and no deficits were found in
denomination, speech fluency as well as in verbal memory. fMRI showed
right hemisphere dominance for language.

Discussion: Epileptic seizures often happen in patients with Fishman
syndrome (19 out of 33 patients reported to date). Seizures tend to be fo-
cal and are usually pharmacorresistant. In our patient, seizures arose from
the surroundings of the dysplastic tissue in the temporooccipital region as
showed by surface EEG and SISCOM, and she is a potential surgical candi-
date. Our patient had a normal IQ and did not displayed any verbal or vi-
sual memory deficits, showing that a reorganization and restoration of
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cognitive functions including memory and language functions may hap-
pen in the setting of extensive malformations.

P511
Efficacy of levetiracetam in drug-resistant epilepsy
E. Alexiou, I. Markakis, M. Xifaras, E. Kalaboki, E. Kolovou, A. Tsakiris
General State Hospital of Piraeus (Athens, GR)

New broad-spectrum antiepileptic agents play a major role in the treat-
ment of severe drug-resistant epilepsy. Levetiracetam has been proposed
as a well-tolerated drug with improved efficacy against refractory seizures.
It has a reasonable adverse-effect profile that has contributed positively to
its acceptance. In this open study we evaluated the efficacy and safety of
levetiracetam in adults suffering from severe epilepsy.

Fifteen patients (age: 38–52) suffering from generalized tonic-clonic
(11) or complex partial (4) seizures were treated with levetiracetam at a
dose of 2,000–3,000 mg daily. The neurological, electroencephalographic
and neuroimaging data were analysed in all cases. The drug was given as
an add-on therapy.

A full control of seizures was achieved in 9 patients (60 %). Seizure fre-
quency was reduced by more than 50 % in 3 patients (20 %), while in the
remaining 3 patients there was no effect. Electroencephalographic record-
ings showed a normalization of background activity in 85 % of cases. The
frequency of adverse reactions was 3 %. These mainly consisted in mild as-
thenia and somnolence, while 1 patient developed a reversible ischaemic
enteritis.

According to our findings levetiracetam has a marked efficacy as an ad-
junctive therapy for drug-resistant epilepsy. Its potential usefulness as a
monotherapy remains to be evaluated.

P512
Myoclonic epilepsy and cerebellar tumour in children: considerations on
a clinical case
S. Strazzer, I. Fiocchi, C. Zucca, L. Genitori, E. Castelli
IRCCS Eugenio Medea, Ospedale Infantile Regina Margherita (Bosisio
Parini, Turin, I)

Cerebellar astrocytoma is one of the most common posterior cranial fossa
tumors in infantile age, it is histologically benign and is associated to a fa-
vorable prognosis. At onset the clinical picture is usually characterized by
endocranial hypertension, gait disorders with ataxia, nystagmus and ab-
ducens paralysis.

The clinical case of a female patient is reported, aged 2 years and 9
months, with familiarity for epilepsy from the paternal line, who was re-
ferred to our Institute for psychomotor delay, language delay, palpebral
myoclonias, episodes of lower limb tremor which caused her to fall to
ground and inability to resume ambulation. The electroencephalogram
(EEG) in wake and spontaneous sleep revealed discharges of bilateral
epileptiform abnormalities, which were diffuse, synchronous and asyn-
chronous over the two hemispheres, sometimes isolated over the posterior
regions. The EEG tracing also showed the epileptic nature of these phe-
nomena.

A brain magnetic resonance revealed the presence of a round mass lo-
cated in the right cerebellar deep median and paramedian regions with
solid aspect compatible with pilocytic astrocytoma.

The patient received neurosurgery and the histological exam con-
firmed the radiological hypothesis. Upon complete resection of the mass
the patient showed an improvement of her motor skills. Her cognitive
higher functions and language abilities remained defective. Epileptic dis-
charges significantly diminished but did not disappear. A Valproate ther-
apy allowed a fair control of the fits.

According to some studies, epileptic discharges and progressive my-
oclonic phenomena are due to cerebellar tumor lesions.

In our study, the lack of complete regression after neurosurgery poses
a diagnostic problem questioning the etiological relationship between
epilepsy and cerebellar tumor.

Cerebrovascular disorders

P513
Cerebellar infarcts – Clinical features and outcome
C. Falup-Pecurariu, I. Varga, D. Minea
Transylvania University (Brasov, RO)

Background: cerebellar infarcts is relatively infrequent and accounts for
2–2.5 % of all strokes.

The aim of this study was to estimate the risk factors, clinical features,
causes and mechanisms, neuroimaging patterns, complications and out-
come in cerebellar infarcts.

Patients and methods: we included 71 consecutive patients with terri-
torial and nonterritorial cerebellar infarcts from a total of 3,432 stroke pa-
tients (2.06 %) in 3 year period (2001–2003).All infarcts were confirmed by
CT-scan or magnetic resonance imaging. We consider as nonterritorial in-
farcts cerebellar infarcts less than 2 cm in diameter.

Results: 52 were men (73.23 %) and 19 women (26.76 %) and the mean
age was 63.4±13.4 years. From total of 71 patients 61 had territorial in-
farcts and 10 nonterritorial infarcts. Risk factors included: hypertension
69.01 %, coronary artery disease 53.52 %, previous stroke 8.45 %, diabetus
mellitus 15.49 %.

Arterial territory: superior cerebellar artery territory 36 (59.01 %),
posteroinferior cerebral artery territory 16 (26.22 %), superior cerebral
artery + posteroinferior cerebral artery 5 (8.19 %), inferior cerebellar
artery 4 (6.55 %), the remaining 10 cases had nonterritorial infarcts.

Etiopathogenic mechanisms for the 2 groups (territorial vs nonterrito-
rial): cardio-embolic 29.5 % vs 20 % (p = NS), large artery occlusive disease
11.47 % vs 10 % (p = NS) nonatherosclerotic vasculopathie 11.47 % vs 10 %
(p = NS), haematologic abnormalities 4.91 % vs 0, cryptogenic 42.62 % vs
60 %. Clinical exam: cerebelos signs 56 (78.88 %), vestibular signs 63
(88.73 %), brainstem signs 37 (35.21 %). Dysarthria and ataxia, ipsilateral
dysmetria are more severe in superior cerebellar artery territory infarcts
and vertigo and dizziness are more often in posterior inferior cerebellar
artery territory infarcts.

The outcome – 66 (92.95 %) patients were favourable and 5 patients die
(7.04 %) because of acute complications – acute hydrocephalus 2 patients
and brain stem compression 3 patients.

Conclusions: nonterritorial infarcts have to same risk factors like terri-
torial infarcts with more cryptogenic mechanisms. In general cerebellar
infarcts have a favorable outcome.

P514
Homeostasis maintenance in acute ischaemic stroke. Impact in infarction
size and outcome
S. Monteagudo, B. Fuentes, J. Gracia, R. Merino, E. Diez-Tejedor
Hospital La Paz (Madrid, E)

Background: Body temperature (BTa), glycemia and blood pressure (BP)
prognostic influence in acute ischemic stroke (AIS) have been
demostrated one by one in previous studies. However these variables have
not been evaluated all together as a whole physiological condition. Our aim
is to study the influence of homeostasis maintenance on infarction size and
on functional outcome at 3 months.

Methods: Prospective study during 2002. Patients with AIS (< 24 hours)
were included. Exclusion criteria: TIA, haemorrhagic stroke, previous de-
pendence, unconsciousness at admission or severe concurrent disease.
Homeostasis was defined as the maintenance of BTa ≤ 37.5 °C, glycemia
≤ 140 mg/dl and systolic blood pressure (SBP) 130–180 mm Hg. Analyzed
parametres: Ta, glycemia and SBP at admission and every 8 hours during
first 48 hours, infarction size (TC 24 h-7 day) and modified Rankin Scale
(mRS) at 3 months. Stadistical analysis: t-student, U-Mann Whitney, chi-
square.

Results: 118 AIS patients included. Three of defined homeostatic pat-
terns were present in 6 patients, two in 51, one in 53 and none in 8. The
maintenance of three or two of these patterns within the first 48 h was sig-
nificatly associated to lower infarct size (p = 0.018) and better functional
outcome (p = 0.035) at 3 months.

Conclusions: A tight control of homeostasis during the first 48 hours
from AIS onset conditions a lower infarction size and a better outcome.
Therefore it, we recommend a precise surveillance of these physiological
parametres in the AIS managment.
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P515
Protein S-100 beta in subarachnoid aneurysmal haemorrhage
N. Weiss, L. Lamhaut, J. L. Beaudeux, S. Roche, T. Lescot, L. Puybasset
Hopital Pitié-Salpêtrière (Paris, F)

Background: Protein S-100 Beta (PS-100 B) is a calcium binding protein,
most abundant in glial cells of the nervous system. High levels of serum
protein are correlated to brain damage in several neurological diseases,
specially in brain ischemia. However, only few reports focused on PS-100
B in subarachnoid aneurysmal hemorrhage (SAH).

Method: PS-100 B was measured in 40 patients with acute SAH (ad-
mission delay lower than 48 h) during the ten first days.

Results: At admission, PS-100 B was higher in severe SAH according to
both World Federation of Neurosurgeon (WFNS) and Fisher radiological
score, but correlation was better for the Fisher score. After day 6, PS-100 B
was higher in patients presenting arteriographic criteria of vasospasm. PS-
100 B was correlated to outcome assessed by the Glasgow outcome score.
PS-100 B was higher in operated patients as compared to patients who un-
derwent coiling.

Conclusion: PS-100 B, a marker of brain damage, is correlated to sever-
ity, vasospasm and outcome in SAH. It could be used for gravity stratifica-
tion at admission, follow-up of vasospasm therapy, and evaluation of treat-
ments-induced ischemia.

P516
Determinants of poor outcome after ischaemic stroke – predictors for
death and dependency in Warsaw
I. Sarzynska-Dlugosz, M. Baranska-Gieruszczak, G. Gromadzka, A.
Czlonkowska
Institute Psychiatry and Neurology (Warsaw, PL)

Background and purpose: We undertook this study to identify the possi-
ble predictors of poor outcome after the ischemic stroke (IS) in Warsaw,
Poland.We studied risk factors, apolipoprotein E (ApoE) genotype and ini-
tial stroke severity in relationship to death and dependency within a year
after the event.

Methods: We investigated 496 patients (260 women, 236 men) with is-
chemic stroke consecutively admitted to the 2nd Department of Neurology,
Institute Psychiatry and Neurology, Warsaw. All patients were subjected to
investigations regarding risk factors. Stroke severity was evaluated with
the Scandinavian Stroke Scale (SSS), dependency was defined according to
the modified Rankin Scale (mRS). Multivariate regression model were
used to analyze predictors of death and dependency. The following inde-
pendent variables were used: age > 70 years, male gender, hypertension,
congestive heart failure, atrial fibrillation, ischemic heart disease, myocar-
dial infarction, diabetes mellitus, intermittent claudication, former TIAs,
former stroke, symptoms of infection within 1 week before stroke, current
or ex-smoking of any kind of tabacco, daily alcohol consumption, ApoE
genotype and initial stroke severity.

Results: The 1-year mortality was 37.9 %.After 1 year, 29.2 % of the sur-
vivors were dependent. Death within 1 year was associated with age > 70
years (OR = 1.79), heart failure (OR = 1.97), atrial fibrillation (OR = 1.96),
stroke severity (OR = 1.07). Dependency was predicted by: former stroke
(OR = 3.97), stroke severity (OR = 1.15) and lack of alcohol consumption
(OR = 5.13). On our IS population we did not noticed any impact of ApoE
genotype on poor outcome.

Conclusions: In addition to stroke severity and age, heart diseases seem
to have impact on mortality. Finding and, when possible, treating these
heart disturbances may affect stroke mortality. Dependency after stroke is
very close associated with former stroke so proper secondary prevention
remains very important and should be individualized to achieve optimal
results.

P517
Spontaneous carotid or vertebral arteries dissections: Prevalence of der-
mal ultrastructural connective tissue abnormalities in Spanish popula-
tion
S. García, V. Obach, J. A. Bombí, M.T Fernandez, J. Blasco, M. Millán, J. Ma-
cho, N. Vila, A. Chamorro
Germans Trias i Pujol Hospital, Clinic Hospital (Badalona, Barcelona, E)

Background/Objective: The etiology of spontaneous cervical artery dis-
section is unknown. Cutaneous ultraestructural abnormalities have been
described in more than 55 % of patients with non-traumatic cervical artery
dissections in central European population. We assessed the prevalence of
this ultraestructural abnormalities in our environment (Mediterranean
area).

Methods: From 1999 to 2003, we prospectively evaluated 30 patients
with spontaneous cervical artery dissections without signs of connective
tissue disorders (internal carotid artery n = 19 and vertebral artery n = 11)
from two neurology departments in Barcelona (Clinic Hospital n = 16 and
Germans Trias i Pujol Hospital n = 14). In all patients, skin biopsies were
obtained from 4 mm punch in the upper non-paretic forearm and fixed in
glutaraldehyde. We examined the variation of calibers, irregularities of the
contours an electron-dense inclusions in collagen and elastic fibers by
electron microscopy.

Results: We have observed dermal ultraestructural abnormalities in
40 % (n = 12) of patients: variation in calibre of collagen fibers (n = 7), ir-
regularities of the contours(n = 4), and electron-dense inclusion in elastic
fibers(n = 4). There were non-statistical differences in age, presence of
vascular risk factor and affected artery when patients with normal or
abnormal ultraestructural findings were compared.

Conclusion: Dermal ultraestructural connective tissue abnormalities
in spontaneous cervical artery dissection are also frequent in Spanish pop-
ulation.

P518
Ischaemic stroke – comprehensive imaging by means of multisection CT
B. Stemper, J. Heckmann, R. Handschu, W. Huk, B. Neundörfer, B. Tomandl
University of Erlangen-Nuremberg (Erlangen, D)

The primary purpose of imaging in the evaluation of a stroke patient is to
differentiate between haemorrhage and ischemic stroke. However, it is also
essential for the further patient care to obtain information about irre-
versibly damaged brain as well as “tissue at risk” and to show stenosis or
occlusion of major arteries. This study presents a protocol used for com-
prehensive imaging of stroke including non-enhanced CT (NECT), CT-
perfusion (CTP) and CT-angiography (CTA) as a first investigation per-
formed in patients with suspected ischemic stroke.

We investigated 100 patients with the admission diagnosis “ischemic
stroke” using multisection CT (MSCT). The protocol included NECT, CTP
and CTA of the carotid and intracerebral arteries. We measured the time
needed to perform the study including the initial post processing. More-
over, we evaluated the findings recorded immediately, in this emergency
setting.

The average time to complete the study including post processing was
12 minutes. The carotid arteries could be evaluated in 96 patients. In four
patients artifacts prohibited adequate evaluation. In 23 patients severe ex-
tracranial stenosis of at least one internal carotid artery was found, in 7 pa-
tients one vessel was occluded. Occlusion of a large cerebral artery was
seen in 26 patients. CTP detected areas of diminished perfusion not seen
on NECT in 27 patients. In 6 patients who were admitted within two hours
after onset of symptoms, areas without perfusion were detected on CTP,
while NECT showed no “early” signs of stroke.

MSCT allows a fast comprehensive imaging of stroke in less then 15
minutes. Thus, this method is suitable for a rapid and thorough evaluation
of patients with acute neurologic deficits as it provides precise informa-
tion about haemorrhage, brain perfusion and brain vasculature.

P519
Isolated cortical vein thrombosis and cerebral amyloid angiopathy
P. Urban, W. Müller-Forell, J. Bohl, M. Dieterich
University of Mainz (Mainz, D)

Background: Cortical vein thrombosis (CVT) has only rarely been re-
ported which is probable due to the difficulties of diagnosis. The etiologic
mechanisms in isolated CVT or sinus dural thrombosis are commonly
thought to be the same and coagulation abnormalities, infection, preg-
nancy, autoimmune disease, Hodgkin’s disease have been reported in as-
sociation with CVT.

Case-report: We report on a 74-year-old woman with an unremarkable
medical history, presenting with recurrent sensory focal seizures of the left
body. Physical examination and CSF analysis were normal. CT showed a
slight subarachnoid hemorrhage in the right central sulcus with a striplike
enhancement after contrast application. On MRI a narrowing of the sulci
of the right central region was found on native T1w images with an en-
hancement of the corresponding regional medullary and superficial veins
after application of gadolinium. T2*-weighted gradient-echo sequence
confirmed the subarachnoid hemorrhage but disclosed three microbleed-
ings in the subcortical white matter (two in the ipsilateral frontal, one in
the contralateral temporal lobe). Coagulation parameters (including an-
tithrombin III, protein C, protein S, lupus anticoagulant, factor V leiden
mutation), borrelia and syphilis serology, rheumatoid factor, antiphospho-
lipid antibodies, and antinuclear antibodies were within the normal range.
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Differential diagnosis included CVT but also a meningeosis why a stereo-
tactic leptomeningeal and cortical biopsy was performed. Histopathologi-
cal examination disclosed a cerebral amyloid angiopathy without signs of
meningeosis or vasculitis. Seizures stopped under valproate treatment.

Conclusion: Cerebral amyloid angiopathy is characterised by deposi-
tion of congophilic material composed of β-amyloid in the walls of small
and medium-sized arteries and less often veins passing from the lep-
tomeninges into the superficial cortex. To the best of our knowledge, iso-
lated CVT in association with CAA has not been reported previously,
which may partially be due to the difficulties to diagnose isolated CVT. In
our patient, other known causes of CVT have been excluded and CAA
seems to be the most probable etiology. However, because CAA is present
in about 8 % of individuals in the 7th decade of life, a definite conclusion is
not possible. Due to the increased bleeding risk in CAA oral anticoagulant
therapy of CVT must carefully be weighted against the increased bleeding
risk associated with CAA.

P520
Plasma homocysteine levels in patients with mild or moderate ischaemic
stroke
E. Haapaniemi, J. Helenius, L. Soinne, M. Kaste, T. Tatlisumak
Helsinki University Central Hospital (Helsinki, FIN)

High levels of homocysteine (Hcy) enhance atherosclerosis and may pre-
dispose to ischemic stroke. We decided to find out whether Hcy levels in-
crease in patients with ischemic stroke and whether they correlate with
stroke severity, risk factors, outcome,or recurrence. We measured plasma
Hcy levels in 102 consecutive likely-to-survive patients with ischemic
stroke on admission, at 1 week, 1 month, and 3 months after stroke and 102
control subjects once only. At each sampling, the patients underwent a
complete neurological evaluation. The patients were contacted 3 years later
for prognostic determination. Plasma Hcy level in patients was signifi-
cantly lower than of control subjects on admission, but were not different
at later time points. No correlation was found between Hcy levels and
stroke etiology, risk factors, severity, outcome, or recurrence, except that
Hcy levels correlated with MMSE at 3 months. We were not able to demon-
strate a role of Hcy in ischemic stroke. Our patients consisted of mildly and
moderately ill patients due to study design.

P521
Restenoses after carotid stenting: incidence, diagnosis and treatment
K. Rabe, H. Goedel, J. Sugita, K. Lang, A. Roemer, I. Hofmann, T. Middeldorf,
P. Schneider, H. Sievert
CardioVascular Center Frankfurt, Sankt Katharinen (Frankfurt, D)

Background: Carotid stenting is developing as an alternative to carotid en-
darterectomy. Because restenosis after endovascular treatments as coro-
nary or peripheral vascular interventions are common, the restenosis rate
in carotid stenting is of high interest. We report about incidence, diagno-
sis and treatment of carotid restenosis in our series.

Incidence: Since 1993 carotid stenting was performed in 412 consecu-
tive procedures. 18 (4.4 %) of the patients developed a restenosis of more
than 50 %. In 8 patients a re-angioplasty had to be performed. Other series
report about a re-stenosis rate between 2.3 and 4.9 %. Re-stenoses most
frequently occur within 6 to 12 months after the intervention (10 ± 8
months). According to our experience they can be seen within the stent or
more often at the distal end of the stent.

Diagnosis: Carotid ultrasound should be performed after 6 and 12
months and thereafter yearly after the initial procedure, so re-stenoses can
be discovered early. In our experience the grade of restenosis is often over-
estimated by ultrasound compared to angiography which is probably due
to a higher velocity level in stented vessels. So we recommend performing
an angiography before a second intervention. The design of the stents re-
stricts the use of MR Angio.

Treatment: During repeated carotid angioplasty the same devices as in
conventional procedures can be used. Embolic protection was performed
in 6 out of 8 patients. Re-stenosis within the stent usually can be treated by
balloon angioplasty. Only a new stenosis at the distal end of the stent may
require an additional stent.

Complications: Within 30 days no complications occurred. During fol-
low-up (18 patient-years) one patient developed a second re-stenosis of
60 % after 8 months. One patient suffered from ischemic stroke after 42
months.

Conclusion: Restenoses after Carotid stenting are rare. If occurring
they can be detected easily by ultrasound. Repeated angioplasty is a suc-
cessful method for treatment.

P522
Erdheim Chester disease with symptomatic involvement of the cervical
arteries
A. Degardin, M. Girot, J.-Y. Gauvrit, H. Henon, C. Lucas, P.-Y. Hatron, D. Leys
Hopital Roger Salengro (Lille, F)

Erdheim Chester disease (ECD) is a rare non Langerhans cell histiocytosis
characterized by a diffuse infiltration of long bones, retroperitoneal space,
lungs, kidneys, brain, retro-orbital space and heart. The only pathological
arterial process which have been already described is a profuse periaortic
fibrosis surrounding the whole thoracic and abdominal aorta.

We report the case of a 41-year old man who developed amaurosis fu-
gax in the left eye; four similar episodis had occured over a 6-month pe-
riod. ECD had been diagnosed by the association of hypogonadism, dia-
betes mellitus, retroperitoneal infilration, periaortic fibrosis and osseous
condensations with typical bone isotopic pattern 6 years before. Arterial
hypertension has been diagnosed one year before.An angioplasty for iliac-
artery stenosis had been performed in 1998. The neurological examination
was normal as well as ophtalmological and fundoscopic examinations.
Electrocardiogram, cardiac echocardiography, biochemetry were normal.
Cerebral magnetic resonance imaging (MRI) showed retrochiasmatic in-
filtration without any ischemic lesion, carotid duplex ultrasonography and
extracranial MR angiography revealed a 90 % stenosis in diameter of the
left internal carotid and a 50 % stenosis of the right internal carotid with a
concentric thickening of the artery wall. Intracranial MRI angiography
also revealed intra-cranial stenosis of the left middle cerebral artery. A
high-spacial-resolution MRI revealed a distinctly and unusual image of
layers in the artery wall.

This is to our knowledge the first case of ECD suggesting that xan-
thogranulomatous process can encircle large and intra-cerebral blood
vessels and can lead to recurrent episodes of amaurosis fugax of hemo-
dynamic mechanism.

P523
Concomitant echocardiographic findings in ischaemic stroke patients: re-
lation to stroke aetiology?
I. Henriques, S. Mateus, S. Pires-Barata, J. Correia
Hospital Espírito Santo (Évora, P)

Background: The percentage of unknown etiology of ischemic stroke de-
pends on how much investigation is undertaken. The generalization of
stroke etiology research contributed to a higher number of patients with
multiple etiologies. Since treatment options differ according to stroke eti-
ology, and concomitant cardiopathy is common in these patients, we com-
pared the prevalence of changes observed by transthoracic echocardiog-
raphy (TTE) in ischemic stroke and non-stroke patients.

Methods: We studied a hospital sample of 531 consecutive patients (279
male, 52.5 %), referred to TTE, including 177 consecutive first ever is-
chemic stroke patients (95 male). Median age was 72 years (15–93). TTE
was performed according to AHA guidelines and Henry et al. normograms
for weight and age. Ischemic stroke patients were studied according to a
protocol including Triplex scan and TTE. We excluded patients with tech-
nically unsatisfactory TTE. Statistical methods included multifactorial
analysis, Chi-square test and Pearson’s correlation.

Results: From 531 patients, 177 (33.3 %) had an ischemic stroke. The oc-
currence of ischemic stroke was associated with the presence of left atrium
enlargement (c = 0.131, p = 0.002), posterior left ventricular wall enlarge-
ment (c = 0.136, p = 0.002), diminished left systolic ventricular function
(c = 0.095, p = 0.028), diminished left diastolic ventricular function
(c = 0.288, p = 0.000), pericardial suffusion (c = 0.134, p = 0.048) and
pleural suffusion (c = 0.125, p = 0.004).

Discussion: In our patients referred to TTE, presence of ischemic stroke
was associated with echocardiographic findings that are not traditionally
described as related to stroke occurrence, like posterior left ventricular
wall enlargement, diminished left systolic ventricular function or left di-
astolic ventricular function, pericardial or pleural suffusions. Probably,
closer attention should be paid to evaluate if these echocardiographic find-
ings reflect new correlations between heart and brain.

P524
Embolic protection in carotid stenting with eccentric filters
K. Rabe, H. Goedel, J. Sugita, K. Lang, A. Roemer, I. Hofmann, T. Middeldorf,
P. Schneider, H. Sievert
CardioVascular Center Frankfurt, Sankt Katharinen (Frankfurt, D)

Background: Carotid stenting is a developing technology to treat carotid
stenosis. There are several different embolic protection devices to prevent
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ischemic events during the intervention. We report about our results with
eccentric filters.

Methods: Since January 2001, we have treated 114 consecutive high-
grade lesions of the internal carotid artery using eccentric filters for em-
bolic protection. The following filters were used: Filterwire XP and EZ
(Boston Scientific) in 63 patients and TRAP or Spider (Microvena) in 51.
116 stents were implanted. Follow-up investigations included a neurologi-
cal examination and duplex ultrasound after 6 and 12 months, thereafter
annually.

Patients: The age ranged from 46–90 years (69 ± 9 years). 66 patients
had a contralateral stenosis or occlusion. 54 % of the patients suffered from
coronary heart disease, 81 % from hypertension, 29 % from diabetes, 63 %
from hyperlipidemia and 44 % were previous or current smokers. Mean
percentage of the lesion was 76 ± 10 %, mean length of lesion 8.2 ± 5.6 mm.

Results: The procedure was technically successful in all interventions.
4 patients (3.5 %) had one of the following acute or subacute (< 30 days)
complications: Major stroke leading to death in 2, non-fatal major stroke
in 1, minor stroke in 1, non-cerebrovascular death in 0 patients. During fol-
low-up (77 patient years) 1 non-cerebral death and 1 major stroke oc-
curred. 3 patients had a second angioplasty due to restenosis.

Conclusion: Carotid stenting under embolic protection with eccentric
filters is a successful method for preventing stroke in patients with a
carotid stenosis. Most neurological events occur during acute follow-up.
Complications and restenosis during long-term follow-up are rare.

P525
The link between stress-induced hyperglycaemia after acute ischaemic
stroke and poor clinical outcome
V. Melnyk, S. Vinychuk, V. Margitich
National Medical University, Farmak JSC (Kiev, UKR)

Background: Diabetes mellitus (DM) and stress-induced hyperglycemia
occur in about 20–45 % of stroke patients and are associated with worse
stroke outcome. It is generally accepted that hyperglycemia aggravates
cerebral ischemia and could be associated with increased mortality and
poor recovery in diabetic and non-diabetic patients after stroke.

Objectives: To determine the impact of stress-induced hyperglycemia
in patients after acute ischemic stroke on the clinical outcome and mor-
tality.

Design: One year follow up study of patients with acute ischemic
stroke.

Results: 375 patients with ischemic stroke was enrolled in study, among
them: 157 (41.9 %) patients had hyperglycemia at admission (93 (59.2 %)
with DM and 64 (40.8 %) – without previously established DM). In general,
clinical outcome was similar in surviving patients with and without DM.
However, the stress-induced hyperglycemia at admission was associated
with poor functional recovery up to 3 months after stroke in non-diabetic
patients (p < 0.05). In patients without DM, stress-induced hyperglycemia
(> 7.0 mmol/l) was associated with a 2.5-fold increased risk of mortality af-
ter stroke (pooled relative risk, 2.51; 95 % CI, 2.15 to 3.37). In patients with
DM hyperglycemia was not tightly associated with a significantly higher
risk of short-term mortality after stroke (pooled relative risk, 1.39; 95 % CI,
0.45 to 3.32). Our preliminary results suggest that early administration of
human recombinant insulin improves at least the clinical outcome of acute
stroke associated with stress-induced hyperglycemia.

Conclusions: Stress-induced hyperglycemia increases risk of poor
functional recovery in patients without DM. Increased glucose levels at ad-
mission independently increase mortality caused by stroke in non-dia-
betic but not in diabetic patients. This finding provide us opportunity to
suggest that the intensive insulin therapy could have beneficial effect on
clinical outcome and mortality in non-diabetic patients with stress-in-
duced hyperglycemia, however further investigations have to be carry out.

P526
VII–XII cranial nerves palsies – another presentation of cerebral vein
thrombosis
R. Peralta, P. Canhão, C. Macor
Santa Maria Hospital (Lisbon, P)

Introduction: The clinical manifestations of Cerebral Vein Thrombosis
(CVT) are protean, being isolated cranial nerves palsies a rare occurrence.
Its fisiopathology remains to be clarified.

Clinical case: A 33 years old woman, under oral contraceptives, was ad-
mitted for surgical drainage of a retropharyngeal abcess. On the 3nd day af-
ter surgery, the patient complained of dysphagia and vertigo. The neuro-
logical examination disclosed a peripheral paralysis of the left VII cranial
nerve; a horizonto-rotary rightward jerk nystagmus and left postural de-

viation consistent with a left VIII cranial nerve lesion, and a ipsilateral Col-
let Sicard syndrome (paresis of the left IX, X, XI and XII cranial nerves).
Magnetic Ressonance Imaging (MRI) and Angio-MRI confirmed a left lat-
eral sinus and jugular vein thrombosis. The electromiographic study re-
vealed peripheral VII and IX palsies. The patient was started on anticoag-
ulation. Besides the local infectious process, the surgical trauma and the
oral contraception, the etiological investigation revealed no other risk fac-
tor for the thrombosis. Twelve months later, there was an almost complete
recovery, remaining a left tongue hemiatrophy and a slight leftward tongue
deviation. The Angio-MRI showed parcial recanalization of the previously
occluded vessels.

Discussion: This is, to our knowledge, the first case of CVT presenting
as isolated VII-XII cranial nerves palsies. The manifestation of a CVT as
isolated multiple cranial nerves palsies has been recently reinforced and
should be considered in the differential diagnosis. Several cranial nerve le-
sion mechanisms have been proposed on CVT. The first reports favoured a
mechanism of pressure palsy, by direct compression of the occluded vein
on the nerve. More recently, venous stasis, either inducing transient con-
duction abnormalities or more permanent ischemia, has been suggested.
Our case, given the cranial nerves affected and the irreversibility of the hy-
poglossal nerve lesion, points out to a mechanism of cranial nerves is-
chemia secondary to venous stasis.

P527
Coexistence of dural arteriovenous fistulae and factor V Leiden mutation
L. González Mera, A. Escrig Avellaneda, J. Krupinski, M. Jato de Evan, F. Ru-
bio Borrego
Hospital Universitari de Bellvitge (Barcelona, E)

Background and Goals: Dural arteriovenous fistula (DAVF) is a vascular le-
sion of unclear aetiology. Some authors thought to be of congenital and
others of acquired origin. This is based on a coexistence between DAVFs
and cerebral venous thrombosis (CVT).

Methods: We report a 61-year-old man who presented with headache,
vomits and vertigo because of cerebellar hematoma. Five years ago, the pa-
tient was diagnosed of DAVF of left transverse sinus associated to CVT. Di-
agnostic was made by conventional angiography performed as study of
acuphens. Subsequently, the fistula was embolized. Later, fistula became
patent and required two additional embolizations. One month following
the diagnosis of fistula the patient presented a venous thrombosis in left
leg. He was treated with oral anticoagulants for six months. Study of the
thrombotic risk demonstrated resistance to activated protein C (APC) sec-
ondary to heterozygot Factor V Leiden mutation (FVLM).

Results: Magnetic resonance imaging (MRI) disclosed left cerebellar
hematoma invading arachnoideal and tentorial spaces. Small permeable
vessels were visible, corresponding to DAVF. There was absence of outflow
from the left transverse-sigmoide sinus on MR Angiography.

Conclusions: CVT seem to be a predisposing factor for DAVFs. Several
authors reported an increased prevalence of APC resistence in patients
with DAVF. The aim of the treatment is the complete obliteration of the le-
sion, but the persistent thrombophilic condition favors the fistula recur-
rence. FVLM could explain the persistence of DAVF despite endovascular
treatment. Therapy of DAVF and FVLM is controversial, because of coex-
istence of thrombophilic state and a vascular malformation with high risk
of bleeding.

Poster session 4

Sleep disorders

P528
Role of CSF hypocretin-1 determination in the diagnosis of narcolepsy
and other hypersomnias
J. E. Martínez-Rodríguez, J. Santamaria, A. Iranzo, G. Ercilla, R. Casamit-
jana
Hospital Clinic (Barcelona, E)

Introduction: Narcolepsy is a disease characterized by excessive daytime
sleepiness (EDS) and symptoms of REM sleep disregulation (cataplexy,
sleep paralysis and hallucinations). Narcolepsy is diagnosed based on the
presence of EDS and cataplexy/sleep onset REM periods (SOREMs) in the
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MSLT test. However, cataplexy is not always present and SOREMs may be
unspecific.

Narcolepsy is related to a loss of hypocretinergic neurons in the poste-
rior hypothalamus. Hypocretin-1 (Hcrt-1) may be measured in the CSF as
a biological marker of the function of the hypocretinergic system, and typ-
ically, is absent in narcolepsy.

Objective: To determine the diagnostic value of CSF Hcrt-1 determina-
tion in patients with ESD diagnosed as narcolepsy-cataplexy, narcolepsy
without cataplexy and idiopathic hypersomnia based on the clinical pic-
ture and electrophysiological tests.

Methods: Nocturnal polysomnography followed by MSLT, HLA deter-
mination for DQB1*0602 and measurement of CSF Hcrt-1 levels by direct
radioimmunoassay.

Results:
1. Narcolepsy-cataplexy: 31 patients, mean age 42.5, disease duration 22.9;

mean sleep latency 2.15 minutes, > 2 SOREM in 26; HLA DQB1*0602 in
30 patients; undetectable CSF Hcrt-1 in 28 patients (all HLA positive),
low in 1 HLA positive patient and normal in 2 patients.

2. Narcolepsy without cataplexy: 8 patients, mean age 35.75, disease dura-
tion 14.25; mean sleep latency 2.25, > 2 SOREM in all the patients; unde-
tectable CSF Hcrt-1 in 2 patients HLA positive for DQB1*0602, normal
in 6 patients (3 HLA positive).

3. Idiopathic hypersomnia: 8 patients, mean age 55.6, disease duration
20.25; mean sleep latency 4.22, no SOREMs in MSLT; low CSF hcrt-1 in 1
HLA positive patient, normal in 7 (3 HLA positive patients).

Conclusion: The measurement of CSF Hcrt-1 in patients with ESD may
help in the diagnosis of narcolepsy. In patients with cataplexy it may select
a small subgroup of patients with a different physiopathology. In patients
without cataplexy, the determination is useful in finding narcoleptic pa-
tients with a partial clinical expression or with doubtful cataplexy. Over-
all, in our experience the test is only useful in HLA DQB1*0602 positive pa-
tients.

P529
A comparison of polysomnographic and actigrafic evaluation of periodic
leg movements in sleep
D. Kemlink, M. Pretl, J. Kelemen, K. Sonka, S. Nevsimalova
First Faculty of Medicine (Prague, CZ)

Periodic leg movements in sleep (PLMS) represent a quite common sleep
disorder characterized by recurrent motions ranging from triple-flexion
in hip, knee and ankle through big toe extension similar to Babinski’s sign
to mere electromyographic (EMG) activity of anterior tibial muscles. Such
activity must happen at least 4 times in a row lasting from 0.5 s to 5 s and
intervals between individual movements have to be from 5 to 90 s. The
number of kicks per hour of sleep (PLMI) of 5 and more is regarded as sig-
nificant PLMS occurrence. The disease is often associated with the restless
legs syndrome (RLS). A standard method of PLMS detection is
polysomnography, including surface anterior tibial muscles EMG. Since
1995 there have been efforts to record the actual movements by means of
high-resolution actigraphy which is more convenient for the patient and
cheaper and easier for evaluation. However, limited data are available on
specificity and sensitivity of this method. The aim of our study was to com-
pare results obtained be simultaneous polysomnographic and actigraphic
recording and thus estimate the specificity and sensitivity of actigraphic
evaluation.

We recorded 50 nights in 45 consecutive patients in sleep laboratory, of
those 14 referred to have RLS symptoms and in 15 sleep apnoea syndrome
(SAS) was diagnosed. Using the same periodic leg movement criteria for
both methods and the cut-off PLMI > 5, we proved the specificity of 66 %,
sensitivity 69 %, positive predictive value 64 %, negative predictive value
72 % and total diagnostic accuracy of 68 %. A close correlation between
PLMI resulting from either recordings (Pearson’s coefficient r = 0.73) was
observed, but actigraph PLMI proved to be significantly lower. This find-
ing suggests, the cut-off value for actigraphy should be reviewed, to in-
crease the sensitivity, so that actigraphy could serve as a screening method
as it was formerly proposed. Further, we found no out-of-trend differences
between the studied procedures in SAS patients. In RLS patients we proved
more non-periodic leg movements, but the PLMI remained in close corre-
lation. So regarding these two most prevalent sleep disorders – SAS and
RLS, actigraphy and polysomnography seem to produce comparable re-
sults while detecting PLMS.

Supported by MSMT111100001

P530
Quality of life in restless legs syndrome – influence of daytime sleepiness
and fatigue
R. Gerhard, A. Bosse, D. Uzun, S. Kotterba
University Hospital Bergmannsheil (Bochum, D)

Introduction: Restless legs syndrome (RLS) is a frequent neurological dis-
order characterised by leg paraesthesia and motor restlessness. Discussion
still goes on about the effect of the disease on daytime sleepiness and qual-
ity of life. The presented study intended to evaluate the daytime problems
by different scales.

Patients and Methods: 28 RLS patients with RLS (9 men, 19 women, age:
58.6 ± 11.9 years) were investigated with the following instruments:

Epworth Sleepiness Scale (ESS), which prescribes the chance to doze off
in some daily situations, severity from 0 to 3, score > 11 indicates daytime
sleepiness.

Fatigue Severity(FSS) Scale (FSS by Krupp et al.) Estimation of fatigue
in various situations with severity from 1 to 7, score > 37 indicates fatigue.

Short Form-36 from Health Survey (SF-36). Evaluation of health related
quality of life on eight dimensions, predominantly describing physical and
mental/emotional impact.

19 patients staged their complaints in the International Rating Scale for
restless legs syndrome (IRLS), 0 to 40 points.

Results: 17 patients presented an ESS > 11. Significant correlations re-
garding the SF-36 with ESS could be demonstrated in 6 terms judging
physical deficits (r = –0.399 to r = –0.550, p < 0.05 to p < 0.01) and in 12
terms judging emotional problems like depression and anxiety (r = –0.320
to r = –0.637, p < 0.05 to p < 0.01).

17 patients scored > 37 in the FSS. Significant correlations regarding
the SF-36 with FSS could be demonstrated in 8 terms judging physical
deficits (r = –0.339 to r = –0.550, p < 0.05 to p < 0.01) and in 6 terms judg-
ing emotional problems (r = –0.324 to r = –0. 497, p < 0.05 to p < 0.01).

In the 19 patients with available RLS-Severity-Scale the severity was
correlated with problems described in the SF-36 (r = –0.413 to r = –0.636,
p < 0.05 to p < 0.01). They were affected in the same amount with physical
problems (8 terms) and emotional problems (9 terms).

Conclusions: RLS-patients suffer as a consequence of their disease
from daytime sleepiness and fatigue. These symptoms have to be distin-
guished with different scales as daytime sleepiness causes emotional prob-
lems and fatigue predominately causes physical impairment (FSS). Follow
up studies will evaluate therapeutic effects. It has to be decided if antide-
pressant or stimulants have to be added to dopaminergic medication.

P531
Insomnia associated with Whipple encephalopathy
M. Papadopoulou, M. Rentzos, V. Zouvelou, C. Potagas, A. Bonakis, S.
Chatzipanagiotou, A. Ioannidis, D. Vassilopoulos
Eginition Hospital (Athens, GR)

Whipple disease (WD) is a relapsing systemic illness characterized by mi-
gratory polyarthralgias, chronic diarrhea and fever. Central nervous sys-
tem (CNS) involvement may occur in 5–40 % of all patients. In 15 % of
cases, cerebral WD may occur without evidence of gastrointestinal infec-
tion.

We report the case of a 48-year-old man, with severe insomnia,
dysarthria, myoclonic jerks of right limbs and complete ophthalmoplegia.
His history included migratory non-deforming recurring arthritis and
lymphadenopathy. He had been followed for 2 years for fever spikes of un-
known origin. There was no history of gastrointestinal symptoms. Mag-
netic resonance imaging (MRI) of the brain showed abnormal hyperin-
tensive signal in the area of basal ganglia. WD of the CNS was suspected as
findings were consisting with the diagnostic criteria proposed by Louis
et al.

The results of polymerase chain reaction (PCR) analysis of blood and
stool confirmed the diagnosis. The patient received antibiotic therapy. He
showed improvement as myoclonic jerks subsided and horizontal saccades
– but not vertical – were partially restored. Six months later a new MRI of
the brain was obtained which revealed resolution of the lesions in the basal
ganglia. Despite antibiotic therapy, insomnia persisted. Polysomnography
showed 110 min total sleep and no rapid-eye movement (REM) sleep. Hyp-
notics and neuroleptics had no effect. Carbamazepine was administered
(600 mg/day) based on the findings in a similar case by Voderholzer et al.
The total duration of sleep increased up to 389 min after 4 months under
Carbamazepine treatment.

Hypothalamic manifestations occur in 31 % of CNS WD. Involvement
of the pontomesencephalic area, supported by the presence of vertical oph-
thalmoplegia, may play a role in the regulation of the sleep cycle and of
REM sleep, although no lesions were detected in MRI scan.
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CNS WD without treatment follows a fulminant course. Because the
disease is rare, has an insidious onset and sometimes lacks the character-
istic gastrointestinal signs, diagnosis might be missed or reached quite late
in its course, when antibiotic treatment may be less effective. Our case also
supports the finding that Carbamazepine might be useful in the treatment
of insomnia associated with CNS WD. To the best of our knowledge, this is
the second case of severe insomnia due to CNS WD that resolved with Car-
bamazepine treatment.

P532
Does sleep apnoea predict outcome in neurorehabilitation (NR) after
stroke?
C. Haider, E. Steingassner, H. Zauner, P. Löcker, J. Längle, A. Gassner
Rehabilitation Center Grossgmain (Grossgmain, A)

Background: Recent publications focus on the role of sleep in brain plas-
ticity resp. in learning and memory. Two hypotheses receive experimental
support: 1) REM sleep serves an important role, 2) REM sleep serves no
role in memory processing and consolodating.

Setting: Inpatient NR.
Measurements: Barthel Index (BI); Basic activities of daily living

(BADL); Rivermed Motor Assessment (RMA); Tinetti Test (TT); Apnea-
Hypopnea-Index (AHI); Percentage of REM sleep (REM%).

Population: Consecutive cohort of 20 stroke patients:
12 patients severe disabled (BI ad admission beyond 30), 8 men.
Median age 64 years (26–79).
Time since onset of signs and symptoms to beginning of NR 7 weeks

(2–14).
11/20 patients: REM depressant drugs (selective serotonin reuptake in-

hibitors) in low dose.
Statistics: Significant correlations are calculated using spearman’s

rank.
Multiple regression analysis. Descriptive data of cohort: median/mean

– as appropriate.
Results and conclusion: Correlation analysis between sleep parameters

(AHI, REM sleep, central apneas) and motor outcome parameters (TT,
RMA, BADL): p > 0.05; n. s.

1.) Amount of all types of apneas/hypopneas (AHI) does not predict
outcome.

2.) Amount of central apneas/hypopneas is not associated with out-
come.

3.) Amount of REM-sleep is not associated with motor learning mea-
sured by TT, RMA, BADL.

Peripheral neuropathy

P533
Topiramate differentially influences cytokine expression after peripheral
nerve injury
S. Bischofs, C. Sommer
Julius-Maximilians University (Wurzburg, D)

Topiramate (TPM) is an antiepileptic drug with a wide spectrum of actions
and is currently being investigated for potential neuroprotective proper-
ties. Here we investigated whether TPM influences injury induced cytokine
regulation in the peripheral nervous system (PNS). We measured mRNA
expression of the proinflammatory cytokines tumor necrosis factor-alpha
(TNF), interleukin (IL-)1 beta, IL-6, of the anti-inflammatory cytokine IL-
10 and of TGF-beta 12 and 24 hours after a sciatic nerve crush lesion in the
nerve itself and in the L4 and L5 dorsal root ganglia (DRG) using quanti-
tative real time PCR. In addition, an enzyme linked immuno assay (ELISA)
was used to quantify IL-10 protein, since mRNA expression of IL-10 often
differs from protein-levels. Immunohistochemistry was used to identify
the cytokine-producing cells. In the sciatic nerve distal to the crush lesion,
mRNA levels of all cytokines were increased with a peak 12 hours after
surgery except for IL-6 which peaked 24 hours after crush. Under TPM-
treatment, the mRNA of the proinflammatory cytokines was further up-
regulated (TNF �3, IL-6 �2.2, and IL-1beta �1.4) whereas IL-10 was re-
duced (x 0.7). TGF-beta levels were not altered under TPM-treatment.
Schwann cells could be identified as the major cytokine producing cells for
both pro- and anti-inflammatory cytokines. In the DRG, mRNA expression
peaked later (at 24 h for TNF, IL-1beta, and IL-6) except for IL-10 which
peaked at 12 hours. Treatment with TPM increased expression of IL-6 and
– contrarily to the sciatic nerve – IL-10. Protein levels for IL-10 in the sci-
atic nerve but not the DRG were found to be nearly 2 times higher under

TPM compared to saline treatment 12 hours after crush. Differences be-
tween nerve and DRG may be caused by the type of cells producing the cy-
tokines, which are mainly Schwann cells in the peripheral nerve and
mainly neurons in the DRG. Furthermore, the effect of TPM on IL-10 gene
expression and post-transcriptional or post-translational regulation seem
to be distinct.

P534
The use of targeted nerve and muscle biopsy in the diagnosis of vasculitis
D. L. H. Bennett, M. Groves, R. King, R. W. Orrell, L. Ginsberg, M. M. Reilly
National Hospital for Neurology and Neurosurgery, Department of Neu-
rology Royal Free Hospital (London, UK)

Previous studies suggest that combined nerve and muscle biopsies (usu-
ally of the superficial peroneal nerve and peroneus brevis muscle) produce
a higher diagnostic yield when compared to nerve biopsy alone in the in-
vestigation of vasculitis. We have reviewed our own experience in the use
of targeted nerve and muscle biopsy in the diagnosis of vasculitis. We in-
terrogated our data base of nerve and muscle biopsies between the years
1999 and 2004 to identify cases of vasculitis and used case records to pro-
vide clinical and electrophysiological data. In each case electrophysiology
was performed prior to biopsy. If the sural nerve sensory action potential
(SAP) was either reduced or absent, this nerve was biopsied, if not an al-
ternative affected nerve was chosen. All muscle biopsies were taken from
the quadriceps muscle. Nerve pathology was defined as showing either
definite or probable vasculitis and all cases included in the study had a
clinical diagnosis of vasculitis. 93 nerve biopsies (81 of sural nerve) were
performed for suspected vasculitis, 26 showed evidence of vasculitis (15
definite and 11 probable). 46 muscle biopsies were also performed, of
which 4 showed evidence of vasculitis and in all these cases vasculitis was
also present in nerve. We identified 10 cases of isolated peripheral nerve
vasculitis and 16 cases of vasculitis as part of multi-system disorder, in-
cluding: Rheumatoid arthritis, Sjögren’s syndrome, systemic lupus erythe-
matosus, polyarteritis nodosa, Wegener’s granulomatosis, Churg-Strauss
syndrome, paraneoplastic disorders and infection with Hepatitis B, C and
HIV. 15 patients presented clinically with mononeuritis multiplex, 8 with
symmetrical sensory or sensorimotor neuropathy and 3 with asymmetri-
cal sensory or sensorimotor neuropathy. Electrophysiology showed evi-
dence of mononeuritis multiplex in 12 patients, an axonal symmetrical
sensory or sensorimotor neuropathy in 7 cases, and axonal asymmetrical
sensory or sensorimotor neuropathy in 5 cases. 2 patients had mixed ax-
onal and demyelinating features. In agreement with previous series we find
that 60 % of patients have vasculitis as part of a multi-system disorder and
40 % have isolated peripheral nerve vasculitis. However we have not found
that combined muscle and nerve biopsy improves diagnostic yield com-
pared to nerve biopsy alone. This may reflect differences in the use of elec-
trophysiology to target suitable nerves to biopsy, differences in biopsy site
or referral population.

P535
Motor involvement in herpes zoster
D.-E. Kim, J.-H. Han, E.-K. Cho
Seoul Veterans Hospital (Seoul, KOR)

Background: Herpes Zoster(HZ) is well known as a benign viral infection
affecting the sensory nerves. But this disease may also cause motor paral-
ysis is less well known. However motor involvement is hard to detect clin-
ically, because most lesion of HZ is located in thoracic spinal level.

Goals: We performed this study to evaluate the exact prevalence of mo-
tor involvement and to compare the extent of EMG abnormality with that
of skin lesions.

Methods: Ninety patients (male:female; 39:51, mean age 52.3 years old)
with HZ who did not show clinical motor weakness except 4 patients with
Ramsay-Hunt syndrome were studied prospectively for 2 years using EMG
which is generally known to be very sensitive method for detection of mo-
tor involvement.We did paraspinal needle EMG means 11.9 days after pain
or skin lesion.We try to find denervation potentials (Fibrillation potentials
and positive sharp waves).

Results: Most common location of HZ was thoracic segments (59/90)
and motor involvement

(Denervation on EMG study) was 56.67 % (51/90 patients) and sub-
clinical motor involvement was 54.65 % (47/86 patients). And there was no
statistically significant difference in the rates of motor involvement among
the cranial (7/14), cervical (2/3), thoracic (33/59) and lumbosacral lesions
(9/14) or in the rate of motor involvement between the male (24/39) and
female (27/51), although the positivity were higher in male. The subclini-
cal motor involvement was gradually increased by aging, as seen in clini-
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cal motor paralysis of other report. There was significant statistic diffe-
rence between the number of dermatome involved by skin lesion (mean
1.88) and that of myotome with motor involvement (mean 2.55).

It was suggested that subclinical motor involvement in HZ is rather fre-
quent and extensive than generally expected.

P536
Effects of neuropeptides on sudomotor function
T. Schlereth, J. O. Dittmar, F. Birklein
Johannes-Gutenberg-University (Mainz, D)

Some neuropathic pain states are accompanied by a dysfunction of the
sympathetic nervous system, e. g. exaggerated sudomotor function. The
aim of our study was to investigate possible interactions between primary
afferent and sudomotor efferent neurons.

Neuropeptides may be candidates since the concentration of CGRP
(calcitonin gene related peptide) is increased in CRPS (complex regional
pain syndrome) which is often associated with sweating abnormalities. Up
to now only a few studies have shown that CGRP influences sweat rate, but
these results were conflicting.

For this reason we investigated the effect of different concentrations of
CGRP on nicotine induced sweating on 8 subjects (5 females, 3 males, age:
25 ± 1) who participated in 14 experiments.

Nicotine and CGRP were applied via intradermal microdialysis using
fibers with a cut-off of 3,000 kDalton. With this technique all substances
were applied without time related skin trauma, which would itself increase
the concentration of neuropeptides in the skin. Nicotine (10–4 mol) alone
always elicited a sweating response. When nicotine was combined with
high concentrations of CGRP, sweating was reduced by about 65 % (CGRP
10–5) and 15 % (CGRP 10–6 mol). However, when lower concentrations of
CGRP were used (10–7 and 10–8 mol) sweating was enhanced by 110 %
(CGRP 10–7) and 12 % (CGRP 10–8).

We conclude that CGRP enhances the sweating response in physiolog-
ical lower concentrations, whereas higher concentrations of CGRP have a
different effect. Higher concentrations of CGRP induce a local vasodilata-
tion which might lead to a faster clearing of local nicotine and therefore
reduced sweating.

Supported by DFG Bi 579-1/1.

P537
Tactile C-fibres may have interoceptive roles
H. H. Krämer, F. McGlone, J. Cole, G. Starck, G. Wallin, Å. Vallbo, J. Wessberg,
M. Elam, H. Olausson
University of Mainz, Port Sunlight Laboratory – Unilever Research, Uni-
versity of Southampton, University of Gothenburg (Mainz, D; Wirral;
Southampton, UK; Gothenburg, S)

Cutaneous receptors are regarded as exteroreceptors with close connec-
tions to somatosensory brain areas, which underlie the perception of the
detailed physical characteristics of external objects. Recently, however,
various types of thinly myelinated and unmyelinated cutaneous afferents
have been linked to the concept of interoception due to their potential to
signal the physiological condition of the body. Such afferents have been
proposed to be the afferent limb in a network controlling homeostasis and
the well-being of the individual, with the autonomic nervous system being
the efferent limb. The thin afferents activate posterior insula where the
physiological condition of the body may be represented (i. e. interoceptive
cortex).

Recently, we showed that the human hairy skin is equipped with un-
myelinated (C) fibres responding to light touch. Findings in a rare patient
lacking large myelinated afferents demonstrated that tactile C (CT) affer-
ents activate posterior insula and signal a weak and spatially indistinct, but
pleasant, sensation suggesting a role for CT afferents in interoception.

We have now investigated another patient (I. W., age 51) with selective
large-fibre sensory neuropathy, and control subjects (n = 4). Testing, per-
formed on the forearm, included psychophysical detection and galvanic
skin response (GSR) to stroking with soft water-colour brush, and func-
tional magnetic resonance imaging (fMRI, 1.5 tesla, BOLD protocol) dur-
ing manual caressing (alternating epochs of 10 s caressing and 10 s rest).

A pure CT stimulation (brush stroking in the patient) gave a barely no-
ticeable sensation that could be detected in a two-alternative forced-choice
situation. A CT stimulation (caressing in the patient) evoked fMRI activa-
tion in posterior insula and somatosensory area two (S2), whereas a com-
bined A and CT stimulation (caressing in normals) activated S1. Further, a
pure CT input evoked a GSR response even in tests when the patient did
not perceive the stimulation.

We have confirmed that CT afferents activate posterior insula and may

evoke a barely noticeable sensation. We also demonstrated that a pure CT
stimulation can evoke a sympathetic (GSR) response even in the absence
of stimulus perception. These findings support the idea that CT afferents
constitute a specific system through which tactile stimulation can affect
homeostasis and general well-being of the individual, i. e. a system for sen-
sual touch.

P538
Vascular endothelial growth factor serum concentration and diabetic
neuropathy
M. Scarlato, M. Carpo, E. Orsi, E. Gangi, E. Nobile-Orazio, G. Comi, N.
Bresolin
Ospedale Maggiore (Milan, I)

The prevalence of diabetic neuropathy ranges from 7 % within one year of
diagnosis to 50 % for those with diabetes for more than 25 years. The
pathogenesis of diabetic neuropathy has remained enigmatic even though
microangiopathic abnormalities with impaired blood flow and ischemia
have been implicated. Angiogenetic factors, with preminence of vascular
endothelial growth factor (VEGF), appear to play a pivotal role in the de-
velopment of microvascular complications.VEGF has already been proved
to be a major mediator of the intraocular neovascularization present in di-
abetic retinopathy while a possible role in diabetic neuropathy is suggested
by the increased nerve conduction velocities induced by VEGF gene trans-
fer in neuropathic animals with experimental diabetes.

We evaluated the VEGF serum concentration in three populations, 42
type II diabetic patients including 11 with neuropathy, 176 patients with
other neurological disorders (OND) and 55 healthy subjects, in order to in-
vestigate if there is any correlation between the VEGF serum concentration
and the presence of diabetic neuropathy. Patients included in the study
were required to have normal platelet count and no clinical evidence of tu-
mor or metastases. VEGF serum concentration was measured in duplicate
using a commercial ELISA kit. For type II diabetic patients the mean of the
VEGF serum concentration was 302.07 pg/mL ± SD 246.69; for OND pa-
tients mean 409.93 pg/mL ± SD 281.88; for healthy controls mean 370.92
pg/mL ± SD 184.32 (diabetic populations versus control pvalue = 0.07, ver-
sus OND pvalue = 0.009. Control population versus OND pvalue = 0.09).
Among diabetic patients VEGF levels tended to be lower in those with neu-
ropathy (mean 244.24 pg/mL ± SD 139.26) than without (mean 324.79
pg/mL ± SD 276.72).

In this preliminary small-scale study serum VEGF concentration was
reduced in type II diabetes even if its correlation with the presence of neu-
ropathy needs to be confirmed in larger cohort of patients.

P539
Efficacy of pregabalin in patients with painful diabetic neuropathy: a
pooled analysis of three clinical trials
R. W. Richter, J. Rosenstock, J. P. Young Jr., L. K. LaMoreaux, U. Sharma
Clinical Pharmaceutical Trials, Inc., Dallas Diabetes & Endo Research Cen-
ter, Pfizer Global Research and Development (Tulsa, Dallas, Ann Arbor,
USA)

Aims: To evaluate the efficacy and safety of pregabalin administered three
times a day (TID) in three clinical trials in patients with painful diabetic
peripheral neuropathy.

Methods: Pregabalin was studied in three randomized, double-blind,
placebo-controlled, fixed-dose, parallel-group trials with a 1 week baseline
phase followed by a double-blind treatment phase ranging from 5–8 weeks
in duration: 1008-14 (150 and 600 mg/day; 6 week duration), 1008-29 (75,
300 and 600 mg/day; 5 week duration), and 1008-131 (300 mg/day; 8 week
duration). The primary efficacy parameter was the endpoint mean pain
score from the daily pain diaries (recorded daily using 11-point numerical
rating scale). Secondary efficacy measures included 50 % and 30 % re-
sponder analyses, Short Form McGill Pain Questionnaire (SF-MPQ), sleep
interference diary, and Patient and Clinical Global Impressions of Change
(PGIC, CGIC).

Results: The ITT population comprised 729 patients (164 received
600 mg/day pregabalin, 157 received 300 mg/day, 79 received 150 mg/day,
77 received 75 mg/day, and 252 received placebo). Both the 300 and
600 mg/day pregabalin doses were effective in reducing endpoint mean
pain scores (each p-value ≤ 0.0001). Forty-three percent of patients in the
300 mg/day dose group and 44 % in the 600 mg/day dose group were 50 %
responders compared to 16 % of placebo patients (both comparisons
p = 0.001). Similarly, significantly more patients showed a 30 % reduction
in pain in the 300 and 600 mg/day doses compared to placebo. Statistically
significant improvements were also seen in sleep interference scores, SF-
MPQ scores, PGIC and CGIC. The efficacy of the 300 and 600 mg/day pre-
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gabalin doses was evident by week 1 on the weekly mean pain and sleep
scores and SF-MPQ scores, and efficacy was maintained through study
end. Pregabalin was generally well tolerated. Dizziness and somnolence
were the most commonly reported adverse events. Eighty-nine percent of
patients completed the studies, and 88 % entered the follow-on open-label
studies.

Conclusions: Pregabalin at doses of 300 and 600 mg/day produced sta-
tistically and clinically significant improvements in patients with painful
diabetic peripheral neuropathy.

P540
Inflammatory small fibre neuropathy observed in patients with HTLV-
I/II- infection
O. Nascimento, M. De Freitas, T. Escada, M. Hahan, A. Leite, M. Maroco, G.
Lacerda
Universidade Federal Fluminense (Rio de Janeiro, BR)

Inflammatory chronic sensory neuropathies are usually related to infec-
tious diseases such as HIV infection, leprosy, and others. In several cases
vasculitis is observed in superficial nerve biopsy. Nevertheless, inflamma-
tory small fiber neuropathy (SFN) with vasculitis is an uncommon finding
in association with HTLV-I infection. We describe the clinical, electro-
physiological and hystopathological findings of SFN observed in patients
with HTLV-I/II-infection.

We analyzed the clinical, electrophysiological and hystopathological
findings of 14 HTLV-I-infected patients presenting a SFN. Sural nerve
biopsy revealing inflammatory changes was seen in all cases. Concurrent
causes of peripheral neuropathy were ruled out. The mean age of HTLV-I-
infected patients was 44.4 years (range: 31–72 y.). The mean time follow-
up was 3 years. Sensory symptoms were present in all patients: numbness
or tingling without pain (3 cases), numbness or tingling with pain (8), only
burning-feet (3). These symptoms were present mainly in the distal lower
extremities. Pinprick and temperature sensations were the compromised
sensory modalities in the neurological examination. Reflexes were pre-
served or reduced at the ankle. In 4 HTLV-I patients there were signs indi-
cating a mild involvement of the spinal cord. Autonomic involvement was
verified in 6 HTLV-I/II patients. A careful neurological examination re-
vealed a summated effect of multiple mononeuropathy producing a distal,
asymmetric polyneuropathy observed in 6 HTLV-I. Nerve conduction
studies were normal in 10 patients, and fulfilled criteria for axonal neu-
ropathy in the others. CSF examination showed protein within normal lim-
its in all cases, and HTLV-I ELISA and W. blot tests positivity for HTLV-I/II
virus. Sural nerve biopsy disclosed an axonal neuropathy with lympho-
cytic epineural microvasculitis in 11 cases, but in 3 there was necrotizing
vasculitis. Prednisone therapy was beneficial for the majority of patients.
Pain intensity decreased with gabapentin.

This study provides evidence that an inflammatory SFN can be associ-
ated with HTLV-I/II infection. A distal asymmetric polyneuropathy, due to
inflammation in the nerves, seems to be the most common pattern of SFN
in this infection. Facing a patient with a SFN in an endemic region, we
should consider HTLV-I/II as a possible cause.

P541
Inflammatory polyradiculoneuropathy with quadriplegia in a patient
with Chediak Higashi syndrome
C. Lacroix, K. Kinugawa, V. Planté-Bordeneuve, P. Lozeron, F. Suarez, O. Her-
mine, B. Varet, G. Said
CHU de Bicêtre, CHU Necker-Enfants Malades (Paris, F)

Chediak-Higashi syndrome (CHS) is a rare autosomal recessive lysosomal
disorder associated with albinism, increased susceptibility to infections
during infancy due to defective macrophage activation and immunedefi-
ciency, occasionally associated with mild chronic neuropathy. Most pa-
tients die during childhood from infection. Some patients improved after
early bone marrow transplantation.

We report on a 22-year-old man with CHS who developed complete
quadriplegia, while under treatment with ciclosporin. The diagnosis of
CHS was made at 16 years of age when he had a “Guillain Barré-like” syn-
drome following vaccination against poliomyelitis, associated with
macrophage activation, recurrent infections, moderate mental retardation
and albinism. He was subsequently treated with ciclosporin and antibi-
otics. Six years later, in May 2003, he complained of walking difficulty. He
then had asymmetrical mild distal motor deficit in lower limbs, abolished
deep tendon reflexes, mild distal hypoesthesia, dysarthria, cerebellar
ataxia, memory disturbances with normal MRI. A biopsy of the right per-
oneal nerve biopsy showed only minor axonal lesions. In September 2003
he had improved and could walk with assistance. He then stopped taking

ciclosporin. In December 2003, he became febrile and developed severe
weakness and amyotrophy of both lower limbs within a few weeks and
asymmetrical deficit of the upper limbs, with mild distal hypoesthesia.
Electrophysiological testing showed diffuse sensorimotor axonopathy. CSF
protein was 7.75 g/L (N < 0.40 g/L), with 39 cells/mL. The biopsy of the left
superficial peroneal nerve showed massive Wallerian degeneration, endo-
and epineurial infiltration by mononuclear cells made of lymphocytes and
macrophages, with multifocal “attacks” of nerve fibres. On EM examina-
tion the unmyelinated fibres were also affected. No other organ was af-
fected. The patient became quadriplegic within a few days, with proximal
and distal strength at 0/5; the cranial nerves and respiration were pre-
served. He was treated with ciclosporin, VP16 and dexamethasone. He re-
mained stable within the next three months.

This catastrophic polyneuropathy was the only manifestation of
macrophage activation in this patient. We assume that interruption of
treatment with ciclosporin by the patient may have induced a sudden rise
of macrophage activation.

P542
Genotype-phenotype study of Charcot-Marie-Tooth disease type 1A
R. Mukhamedzyanov, M. Laura, J. Blake, H. Manji, M. Reilly
Institute of Neurology (London, UK)

Background: Charcot-Marie-Tooth-disease (CMT) is the commonest in-
herited neurological disease. Genotype-phenotype studies have been most
extensively studied in CMT 1A secondary to the chromosome 17 duplica-
tion (chr 17) but there is no explanation for the variation in disease sever-
ity observed with this genetic abnormality. GOALS The aim of this study
was to describe the phenotype in patients with chr 17 CMT1A and to iden-
tify environmental phenotype modifiers.

Methods: This was a retrospective study of case notes of patients who
have attended the National Hospital for Neurology, with chr 17 CMT1A. A
detailed proforma was used to obtain the relevant information. Each pa-
tient was assessed retrospectively using a nine-point functional disability
scale (FDS), a modified sensory scale, the CMT neuropathy scale and nerve
conduction studies.

Results: Of the 83 patients identified 40 were male and 43 female. Dis-
ease onset was in the 1st decade in 65 % of cases and in the 2nd decade in
21.3 %. All patients had signs. The most important clinical signs were dis-
tal wasting and weakness in the lower limbs. The lower limbs were always
affected to a greater extent than the upper limbs although both were af-
fected in over 80 % of patients. In 35 cases some reflexes were depressed
and in 48 patients areflexia was present. Sensory loss was evident in 63 pa-
tients. It affected the lower limbs only in 46 cases. Pes cavus was present in
53 patients. Scoliosis was present in 9 cases. Nerve enlargement was de-
tected in 18 patients. Functional disability was

mild or absent in 58.8 %. Motor nerve conduction velocities (MNCV)
were uniformly reduced in all nerves; the mean MNCV was 19.6 m/s in the
median nerve and 18.3 m/s in the ulnar nerve. Sensory action potentials
were reduced or absent in all cases. The only environmental factor found
to influence phenotype was smoking, which increased the severity of the
phenotype regardless of age but as the numbers were small this finding
needs to be interpreted cautiously.

Conclusions: As previously reported, clinical severity with CMT 1A
ranges from being severely affected in early childhood to being completely
asymptomatic in later life and neurophysiological data suggested marked
uniformity in the slowing of the MNCV. No significant environmental in-
fluences on phenotype were found except smoking which needs further
study.

P543
Changes in the neuromuscular synapses of the mouse induced by the
chronic application of an IgM monoclonal antibody against the terminal
moiety of GM2, GalNAc-GD1a and GalNAc-GM1b gangliosides
M. Santafe, N. Ortiz, M. Sabaté, N. Garcia, M. A. Lanuza, J. Tomas
Universitat Rovira i Virgili (Reus, E)

We use a monoclonal IgM antibody from a patient with a pure motor
chronic demyelinating polyneuropathy which binds specifically to the
complex gangliosides GM2, GalNAc-GD1a and GalNAc-GM1b whose com-
mon epitope appears to be – (GalNAcbeta1-4Gal(3–2alphaNeuAc)beta1),
first, to reproduce an animal model of that pathologic condition. Second,
to localize these gangliosides in specific cellular components of the NMJ.
Third, to describe the antiganglioside antibody-induced structural and
functional changes in the NMJs relating gangliosides and synaptic func-
tion. By immunofluorescence techniques, we found that these gangliosides
are only located in the presynaptic component of the motor endplates,
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both in nerve terminals and Schwann cells. After two weeks of continued
passive transfer of the mIgM over the mouse Levator auris longus muscle,
electromyography showed an axonal or NMJ transtorn. Morphology shows
demyelination changes in the intramuscular nerves and important nerve
terminal growth and retraction changes. By intracellular recording elec-
trophysiology, we found neurotransmitter release alterations including
quantal content reduction and an immature expression of VDCCs similar
to that occurring during NMJ development and regeneration. These results
show that these gangliosides are involved in the reciprocal Schwann cell-
nerve terminal interactions including structural stability and neurotrans-
mission.

P544
Clinical and neurophysiological patterns of GBS patients in Kuwait
V. Nagarajan, A. Al Shubaili
Ibn Sina Hospital (Safat, KWT)

Background: Being a tertiary neurology care center, our hospital receives
almost all cases of Guillain-Barre Syndrome (GBS) in Kuwait. The study
was carried out to analyze the clinical and Neurophysiological patterns of
GBS in our population.

Methods: The clinical records of 41GBS patients admitted between
1997 and 2003 were retrospectively analyzed.

Results: There were 30 males and 11 females and age ranged between
16 to 72 years. 59 % of our cases occurred in the winter months (November
to March). 18 patients (44 %) had preceding respiratory infection, 6 pa-
tients (15 %) had diarrhea and 2 patients (5 %) had both. 3 patients (7 %)
had Miller-Fisher syndrome (MFS).

Predominant proximal weakness (90 %) was noted in Lower Limbs
(LL), while in the upper limbs both distal and proximal muscles were
equally involved (57 %). Respiratory failure (7 patients/17 %), bulbar weak-
ness (6 patients/15 %) and autonomic disturbance (8 patients/20 %) oc-
curred together in 5 patients (13 %) who required plasma exchange (PE).
Nerve conduction studies (NCS) revealed demylination in 28 patients
(70 %), axonal pattern in 6 patients (15 %), mixed type in 2 patients (5 %)
and was normal in 2 patients (5 %).As for treatment, 30 patients (77 %) im-
proved with 1 course of Intravenous Immunoglobulin (IVIg), 4 patients
(10 %) received a 2nd course of IVIg and 5 patients (13 %) had PE, while 2
patients didn’t receive any treatment.

Mean recovery time (MRT), (time at which patient improves by 1 grade
from nadir in modified objective scale published by Miller et al.), was 4.4
weeks. MRT was 3.8 weeks in patients who improved after one course of
IVIg, 6 weeks for patients who needed a 2nd course of IVIg, and 7 weeks for
patients who had PE.

Delayed recovery (MRT more than 5 weeks) was common in female
gender, if the plateau phase last more than 2 weeks, predominant distal
weakness in LL and proximal weakness in UL, bulbar weakness, autonomic
disturbance, respiratory failure and axonal type in NCS. Early recovery
(MRT 3 to 3.3 weeks) was associated with descending type of motor weak-
ness, MFS and mixed type in NCS. Surprisingly, older patients (more than
70 years of age) showed a faster recovery. There was no mortality in our se-
ries.

Conclusion Although our group of patients is generally similar to those
described in literature, however their response to treatment is different de-
pending on pattern of disease progression, distribution of weakness, and
gender.

P545
Measuring outcome in chronic inflammatory demyelinating neuropathy
using quantitative muscle testing
E. Cahalane, D. Meldrum, O. Hardiman
Beaumont Hospital, Royal College of Surgeons in Ireland (Dublin, IRL)

Background: Chronic Inflammatory Demyelinating Polyneuropathy
(CIDP) is an immune mediated disorder characterised by motor and sen-
sory dysfunction. The time course may be relapsing – remitting, progres-
sive or monophasic with long periods of disability. Intravenous im-
munoglobulin (IVIg) is one of the treatments advocated and has been
demonstrated to have good results when compared to placebo and other
therapeutic interventions.

Muscle weakness is one of the major manifestations of CIDP and the
importance of quantitative and reliable tests to assess the outcome of ther-
apeutic and pharmacological intervention on muscle strength has been
well established. While manual muscle testing and functional assessment
are effective in determining the response to therapy in most patients, ob-
jective clinical response may be difficult in some cases.

Methods: We have used MVIC as an objective measure of change in

muscle strength before and after treatment in a cohort of patients with
CIDP (n = 15). Patients are assessed prior to treatment and within 2–4
weeks post infusion. Muscle strength is measured in 10 muscle groups
(neck flexion, upper limbs: shoulder abduction and adduction, elbow flex-
ion and extension and hand grip, lower limbs: hip and knee flexion, knee
extension and ankle dorsiflexion) and compared to age matched norma-
tive data generated from the Irish population. Each member of the cohort
has been followed for a minimum of 6 months

Results: The degree of response and intervals between required treat-
ments, varies considerably between patients. In some patients, differences
between the mean of pre- and post treatment MVIC results does not differ
significantly. However in these cases individual strength results often
demonstrated a significant increase post-treatment, which was concurrent
with the patients’ subjective reports. In these cases comparison to norma-
tive data demonstrated the extent of the strength deficit.

Conclusion: MVIC testing is a useful adjunct to the medical manage-
ment of patients with CIDP. It allows precise estimation of the extent of
muscular weakness and accurate analysis of treatment intervention.

P546
Heat pain hyperalgesia in patients with Bell’s palsy
P. Urban, C. Schalber, R. Rolke, W. Magerl, M. Dieterich, R. D. Treede
University of Mainz (Mainz, D)

Background: Patients with facial palsy often report sensory symptoms
over the paretic part of the face. To test for the presence of sensory disturb-
ances we applied a battery of sensory tests according to the Quantitative
Sensory Testing (QST) protocol of the German Research Network on Neu-
ropathic Pain (GNNP) over ipsi and contralateral parts of the face.

Methods: Sixteen patients with idiopathic facial palsy and 32 controls
were studied. All patients were investigated within 3 days after onset of
symptoms. Seven tests were performed determining 13 variables over ipsi
and contralateral cheek and forehead including thermal (cold and warm
perception threshold, thermal sensory limen, paradoxical heat sensations,
cold pain and heat pain thresholds) and mechanical stimuli (von Frey fil-
aments, pinprick stimuli, vibration threshold using a tuning fork, and pres-
sure pain thresholds using a handheld algometer).

Results: Heat pain threshold was lowered by 1.3°C over ipsilateral face
(p = 0.036; ANOVA; LSD post hoc-test) without a significant cheek-fore-
head difference. All other pain thresholds were not reduced (p > 0.16). Ad-
ditionally thermal and mechanical perception thresholds tended to be in-
creased over the affected side of the face. However, this effect was only
significant for cold perception threshold (p = 0.02; ANOVA; LSD post hoc-
test), again with no cheek-forehead difference. These findings were not re-
lated to the presence of dysaesthesia (6 out of 16 patients).

Conclusion: Our finding of heat pain hyperalgesia in patients with fa-
cial palsy is consistent with peripheral rather than central sensitization of
nociceptive neurons, probably due to a trigeminal affection. This result
also contributes to the old concept of polyneuritis cranialis rather than
mononeuritis facialis in patients with idiopathic facial palsy (Adour et al.,
Arch Otolaryngol 1976; 102:262–264).

Supported by GNNP (BMBF grant 01EM0107).

P547
Autoimmunity in painful sensory neuropathy
M. Carpo, M. Scarlato, M. T. Bardella, C. Terrani, S. Allaria, E. Nobile-
Orazio, N. Bresolin
University of Milan, IRCCS-Policlinico of Milan (Milan, I)

Painful sensory neuropathies consist of a wide range of neuropathies that
can involve large as well as small nerve fibres. Even if most cases remain of
unknown cause, some of them may be associated with an underlying dis-
order such as diabetes, HIV, infections, amyloidosis, Sjogren’s syndrome.
Since in some cases an autoimmune mechanism has been postulated, we
investigated a panel of circulating autoantibodies including anti-gliadin
(AGA), anti-endomysium (EmA), anti-transglutaminase (tTGA) and anti-
nuclear (ANA) antibodies in the sera of patients with unexplained painful
sensory neuropathies in order to identify other potentially treatable disor-
ders. We tested the sera of 10 patients (4M: 6F) previously investigated for
other causes of neuropathies, including anti-nerve, onconeural, anti-ex-
tractable nuclear, anti-neutrophil cytoplasmatic, anti-thyroglobulin (TgA)
and anti-peroxidase (TPOA) antibodies. We found the presence of AGA
positivity in 4 patients (40 %), ANA in 6 (60 %) and AGA+ANA in 4 (40 %),
two of whom were negative for celiac disease by gastrointestinal biopsy.
None of the patients had EmA positivity. Three (30 %) had TgA and TPOA
and none had anti-nerve or onconeural antibodies. Whether the presence
of circulating autoantibodies in patients with unexplained painful neu-
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ropathy, reflect a autoimmune involvement which may be amenable to im-
mune therapy and not only to symptomatic treatment, remains to be es-
tablished.

P548
Intraneurial perineurioma – a systemic disease?
D. Heuss, T. Leuschner, M. Hecht, B. Neundörfer
Neuromuscular Disease Center, University of Erlangen (Erlangen, D)

Intraneurial perineurioma is a rare clinical entity causing peripheral neu-
rological deficit.

We present the case of a 29-year-old man referred because of progres-
sive weakness and sensory deficit of his right lower extremity. Electro-
physiological examinations revealed absence of the F wave of the right per-
oneal nerve, the right H reflex and the right sural nerve potential. The
muscle action potential of the right peroneal nerve was reduced. Elec-
tromyography showed acute and chronic denervational changes localizing
the lesion to the right sciatic nerve at the thigh. By MRI, post-gadolinium
enhancement of the sciatic nerve was found, the common, superficial, deep
peroneal nerve, tibial nerve and sural nerve being unsuspicuous. Sural
nerve biopsy was performed because of supposed vasculitic mononeu-
ropathia multiplex.

Histological examination revealed intraneurial perineurioma by find-
ing loss of nerve fibers, disorganization of the fascicular pattern with com-
partimentalization of the endoneurium, proliferation of elongated cells
forming concentric pseudo onion-bulb like structures and exhibiting pos-
itive immunoreactivity for epithelial membrane antigen EMA.

This multilocal presentation of intraneurial perineurioma has not so
far been reported. By now, no consensus has been made on proper treat-
ment of this entity. Focal surgical resection and sural nerve grafting often
has only poor clinical and electrophysiological outcome.

Our finding of the sural nerve being affected too could be a possible ex-
planation and indicates intraneurial perineurioma being a systemic dis-
ease.

We therefore recommend diagnostic sural nerve biopsy in case of in-
tended surgical resection of the lesion with or without nerve grafting.

Pain and headache

P549
Pre- and postoperative correlation of high-resolution magnetic resonance
imaging and microvascular decompression of the trigeminal nerve in pa-
tients with trigeminal neuralgia
D. Rasche, B. Kress, C. Stippich, A. Unterberg, V. Tronnier
University of Heidelberg (Heidelberg, D)

Background: Microvascular decompression of the trigeminal nerve is suc-
cessfully performed in patients with trigeminal neuralgia (TN) if pharma-
cological therapy fails. Many attempts have been tried to visualize a neu-
rovascular conflict at the nerve root entry zone preoperatively by magnetic
resonance imaging. A correlation of pre- and postoperative MRI with the
clinical status and intraoperative findings in a prospective series was per-
formed.

Methods: In 20 patients with TN, which were considered for neurovas-
cular decompression, high resolution imaging was performed using a 1.5
Tesla MRI-scanner (Symphony, Siemens, Erlangen, Germany). The exami-
nations were performed 1–3 months before the operation and 3–6 months
postoperatively. On both dates a clinical neurological status was achieved.
The intraoperative findings were documented by video recording or pho-
tography.

Results: In all examinations a volumetric analysis of the trigeminal
nerve in the cerebellopontine angle could be achieved. A significant side
difference could be detected in the volumetry of the trigeminal nerves. In
patients with TN the involved nerve was significantly thinner than the op-
posite side (p < 0.0001; 0.070 versus 0.085 cm3). In the postoperative mea-
surements the relationship of the trigeminal nerve, former vascular com-
pression and decompressive effect of the interposed gore-tex sheet could
be visualised. In two patients with recurrent neuralgia MRI revealed a dis-
location of the interposed material. This was positively correlated with the
intraoperative findings.

Conclusion: High-resolution MRI of the cerebellopontine region al-
lows volumetric measurement of the trigeminal nerve. In cases of TN and
neurovascular compression a significant unilateral atrophy of the nerve
can be found. High-resolution MRI becomes more interesting in clinical

diagnosis and indication for operative treatment, also in cases of recurrent
pain after successful microvascular decompression.

Acknowledgement: This study was in part sponsored by the German
Foundation of Neuropathic Pain (GFNP), granted by the German Ministry
of Education and Research (BMBF), Project-No.: C 2.1.1; 01 EM 01 03.

P550
Lamictal as add on therapy in the treatment of 100 Iranian patients with
trigeminal neuralgia
H. Pakdaman, R. Pakdaman
Shaheed Beheshti University (Tehran, IR)

This study has been done to investigate the efficacy of Lamictal in reduc-
tion of frequency of painful attacks of trigeminal neuralgia.About 70 % of
patients with idiopathic trigeminal neuralgia responds favorably to rec-
ommended drug (Carbamezipine, Phenytoin, Baclofen and Clonazepam)
for this syndrome on monotherapy or in combination. A novel anticon-
vulsant, Lamictal blocks voltage sensitive sodium channels and inhibits
the release of glutamate and aspartate.There have been anecdotal reports
of efficacy of Lamictal in the treatment of painful neuropathy and trigem-
inal neuralgia. We conducted a single-blind, crossover, placebo contolled,
multiple center clinical trial in patient with treatment resistant trigeminal
neuralgia. A total of 100 patients from all over Iran received the lamictal
(50 mg), Lamictal (100 mg a day) or placebo for up to six months after titra-
tion. For assessment of the primary outcome, patients had to complete the
present pain intensity (PPI) questionnaire forms and pain frequency re-
port before and every two weeks after the treatment. Among 100 patients
in comparison of three groups crossed over the best result was in
100 mg/day Lamictal person (P < 0.001). In two group there was no statis-
tically significant (P < 0.05). There were 62 % reduction in the severity and
58 % reduction in frequency of attacks in patients who were placed on
Lamictal so treatment with 100 mg/day Lamictal as add on therapy is ef-
fective for patients with intractable trigeminal neuralgia.

P551
Bradykinin-induced inflammation in human forearm skin is enhanced
after surgical sympathetic block
S. Leis, N. Meyer, C. H. Schick, M. Schmelz, B. Neundörfer, A. Bickel, F.
Birklein
University Erlangen-Nürnberg, Institut für Anaesthesie und Operative In-
tensivmed, Neurologische Universitätsklinik (Erlangen, Mannheim,
Mainz, D)

Background: The endogenous peptide bradykinin (BK) is an inflammatory
mediator that induces nociceptor activation and sensitization on the one
hand, as well as plasma protein extravasation and vasodilation on the other
hand. A pro-inflammatory involvement of sympathetic post-ganglionic
neurons in the BK-induced neurogenic inflammation has been suggested.

Methods: To test this hypothesis dermal microdialysis was employed
on the volar forearm in 10 patients (22–41 years) with palmar hyperhidro-
sis preoperatively and 3 months after surgical block of the sympathetic
chain at the T2 or T3 level and in 8 healthy volunteers (22–36 years). After
60 min perfusion with Ringer’s solution microdialysis fibers were perfused
with BK 10(–7)M and 10(–5)M for 30 min followed by 30 min Ringer’s so-
lution again. To assess protein extravasation dialysate protein content was
measured photometrically using Coomassie blue dye, and Laser-Doppler
imaging was used to quantify axonreflex vasodilation.

Results: Mean flux values at almost every time point were significantly
higher after sympathetic block as compared to controls and preoperative
values (p < 0.05, MANOVA), regardless if perfusion with Ringer’s solution
or with BK. Neither BK 10(–7)M nor BK 10(–5)M lead to significant axon-
reflex vasodilation in any group. After perfusion with BK 10(–7)M no pro-
tein extravasation was found and dialysate protein concentrations did not
significantly differ pre- (0.39 ± 0.05 mg/ml) and postoperatively
(0.43 ± 0.04 mg/ml) in patients and in healthy controls (0.31 ± 0.04).
Bradykinin 10(–5)M, however, lead to significant protein extravasation in
all groups, but protein concentration after sympathetic block
(0.91 ± 0.09 mg/ml) was significantly enhanced as compared to preopera-
tive values (0.61 ± 0.05 mg/ml, p < 0.05) and to controls (0.53 ± 0.08,
p < 0.05).

Conclusions: Our results show that forearm skin perfusion is increased
after surgical sympathetic block on the T2 or T3 level. They further show
that protein extravasation induced by BK 10(–5)M is significantly higher
postoperatively, and thus clearly speak against the hypothesis that the
sympathetic nervous system enhances bradykinin-induced inflammation.
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P552
How patients’ preferences lead to early termination of a randomised trial
comparing surgical and non-surgical treatment in patients with sciatica
and herniated lumbar disc
S. A. L. Frisch, B. Widder, H. C. Traue, T. Kohlmann, A. M. Schleyer, C. Bux,
U. Hassepass, H.-P. Richter, K. Mohr
Swiss Paraplegic Centre, Bezirkskrankenhaus Guenzburg, University of
Ulm, University of Greifswald (Nottwil, CH; Guenzburg, Ulm, Greifswald,
D)

Objectives: No clear criteria exist for an evidence-based decision between
conservative and surgical treatment of acute sciatica and a disk herniation
without functional relevant neurological deficits. The main objective was
to compare the outcome of a conservative multimodal treatment with or
without additional surgery.

Methods: DISK (“Deutsche Interventionsstudie radikulärer
Kreuzschmerz”) was designed as a prospective, randomized, controlled
clinical trial. According to a sample size estimation it was planned to in-
clude 200 patients with acute sciatica and correlating disk herniation. Ini-
tially, patients received 14 days of standardized conservative inpatient
treatment (consisting of non-steroidal analgetic-antiinflammatory drugs,
muscle relaxants, opioids, steroids, physiotherapy based on the concepts of
Maitland and McKenzie, physical therapy and relaxation techniques).
Thereafter, patients were randomized into conservative and surgical
groups. If marked improvement occurred or if exclusion criteria applied,
patients were not been randomized but assigned to an observational fol-
low-up group.

Results: Between October 2002 and November 2003 all patients with
sciatica due to a herniated disk admitted to the inpatient service of the De-
partment of Neurology Guenzburg were screened according to defined in-
clusion/exclusion criteria. 54 patients were included in the study. After the
first 14 days of standardized conservative treatment, 18 patients (33 %)
were markedly improved and one patient refused to further participate.
The remaining 35 patients (65 %) were randomized. More than 80 % of the
17 patients randomized into the surgical treatment group preferred to con-
tinue non-surgical treatment. Only 3 patients randomized into the non-
surgical group asked for surgery.As a result, after randomization 6 patients
had a standardized microdiskektomy and 29 patients continued conserva-
tive therapy. Because of these methodological difficulties the study was ter-
minated. In the following, the patients were interviewed about their rea-
sons for refusing surgery. Mainly, the patients reported fear of suffering
severe side effects from surgery and having improved by non-surgical
treatment.

Conclusion: Multimodal medical treatment is an important approach
for sciatica. Randomized studies in patients with acute sciatica are difficult
to perfom in Germany.

P553
Headache and spontaneous cervical artery-dissections: time-course and
follow-up
C. Lucas, M. Viallet, M. A. Mackowiak, M. Girot, H. Henon, D. Leys
Lille University Hospital (Lille, F)

Background: Headache is very common at the acute phase of cervical
artery-dissection (CAD). However, the relationship between these 2 condi-
tions are complex and the course of headache in patients with CAD is not
well known.

The aim of this study was to evaluate the course of various types of
headache in patients who had had spontaneous CAD.

Patients and methods: We conducted a telephone interview with a
structured questionnaire about headache in all consecutive patients hos-
pitalized for spontaneous CAD in our stroke unit between 1998 and 2001,
confirmed by a mural hematoma on MRI.

Results: forty two patients had had a spontaneous CAD during this pe-
riod. Twenty two had had headache in the past: 9 migraine without aura, 5
migraine with aura and 8 with episodic tension-type headache. Twenty one
(95.5 %) improved their headache after the spontaneous CAD. Of 14 pa-
tients who were migrainers, 13 (92 %) had fewer migraine attacks after the
CAD. Only 7 patients, without previous headache developed new headache
after CAD: 3 migraine without aura, 3 episodic tension-type headache and
one chronic tension-type headache.

Conclusion: Most patients improve their pre-existing headache after
spontaneous CAD.A few patients only developed new headache after CAD.

P554
Effect of epidural blood patch for chronic orthostatic headache without
typical MRI findings of intracranial hypotension
T. Horikoshi, A. Watanabe, M. Uchida, T. Umeda, H. Nukui
University of Yamanashi (Yamanashi, JP)

The aim of this study is to shed light on the clinical entity of cerebrospinal
fluid (CSF) leakage without typical MRI evidence of intracaranial hy-
potension (IH). We retrospectively evaluated 16 patients admitted to our
institute with suspected IH. There were 5 men and 11 women with age
ranging 16–65 years old. All had orthostatic headache associated with
other miscellaneous symptoms and underwent MRI and radioisotope (RI)
cisternography. Symptoms were relieved only by bed-rest in 3 patients and
epidural blood patch (EBP) was attempted in 10; EBP was markedly effec-
tive in 7 and partly effective in 2. Of the 7 patients successfully treated with
EBP, 4 manifested no definite MRI abnormalities indicative of IH. How-
ever, all shared the early appearance on RI cisternograms of tracer in the
bladder suggestive of CSF leakage. Our radioisotope findings and the effi-
cacy of EBP suggest that these patients had mild but persistent CSF leak-
age from the spinal dural sac. Therefore, it is necessary to widen the spec-
trum of the clinical presentation of CSF leakage and to recognize that EBP
may be an efficacious treatment modality in patients with orthostatic
headache who manifest no, or only subtle findings of IH on MRI and have
no history of lumbar puncture.

P555
Is prolonged whiplash-associated disorder a result from cerebrospinal
fluid hypovolaemia?
M. Uchida, T. Horikoshi, T. Umeda, H. Nukui
University of Yamanashi (Yamanashi, JP)

Whiplash-associated disorder (WAD) after extension-flexion injury of the
neck is benign and self-limiting in many cases, although some patients
manifest various symptoms that can last for a long time. Starting in 2003,
we postulated that posture-related symptoms in patients with WAD is at-
tributable to persistent cerebrospinal fluid (CSF) leakage from spinal dural
sac caused by mechanical impact.We examined 11 patients with WAD who
experienced orthostatic headache or neck pain and other symptoms with
111In-DTPA radioisotope (RI) cisternography and the cisternograms re-
sulted in the early detection of tracer in the bladder and/or tracer leakage
from the dural sac in 7. Spinal epidural blood patch (EBP) was attempted
in 7 and pains were successfully treated in 5. While CSF leakage can be re-
lated to traumatic impact, little has been reported on the relationship be-
tween CSF leakage and WAD. Our results suggest that some WAD patients
may actually have CSF leakage causing CSF hypovolemia syndrome and
that this treatable condition should not be overlooked in patients present-
ing with trauma to the head and neck.

P556
Motor cortical brain mapping in patients with complex regional pain syn-
drome type I
P. Krause, S. Foerderreuther, A. Straube
University of Munich (Munich, D)

Previously changes in sensory cortical representation in patients with
complex regional pain syndrome (CRPS) were found. Therefore, we mea-
sured motor cortical size using transcranial magnetic stimulation in CRPS
patients.

Thirteen patients participated (9 female and 4 male) and were com-
pared with seven healthy subjects. Patients were divided into two sub-
groups: acute (8 with duration of < 6 month) and chronic (5 with duration
of > 12 month). Using a figure-of-eight magnetic coil and a Magstim 200,
the size of motor cortical representation and its volume for the affected
(AC) and unaffected cortex (UC) were determined. Using a surface-EMG,
the motor hot spot and resting motor threshold were detected. The coil was
then systematically moved around until no further responses could be re-
leased and the size (cm2) was marked on a plastic cape worn by the pa-
tients. Using amplitudes (mV), recorded at each stimulation site, the corti-
cal volume could be calculated.

Seven acute (out of 8) and four chronic (out of 5) patients showed a
smaller cortical size and volume for the AC. This was significantly different
to the UC (F(1/30) = 16.3, p < 0.001), whereas no difference was found be-
tween acute and chronic patients. Size was 9.3 cm2 for the AC and 14.6 cm2

for the UC; volume was 26.1 (AC) and 37.3 (UC). In healthy subjects there
were no significant differences between both cortices, but data were sys-
tematically smaller than in patients; size/volume: 5.6 cm2/16.4 for the left
and 6.1 cm2/21.3 for the right.
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CRPS patients showed significantly smaller motor cortical representa-
tion for the AC compared the UC. In acute patients the reduced usage, mus-
cle weakness, and other symptoms would explain these findings. Chronic
patients had nearly normal hand usage again, so this would not explain our
findings. Pain as one main symptom in CRPS was discussed as possibly in-
ducing changes in motor cortical excitability. With the close connection
between sensory and motor cortical neurones and its high potential for
plastic changes this would provide a hypothetical explanation for our find-
ings of lasting changes.

An unexpected result were the smaller values in healthy subjects. There
were no differences between the two sides and the difference to patients
was not significant, but existent. The described reduced motor cortical in-
hibition in CRPS patients might point to a generally reduced inhibitory ac-
tivity and could be one cause of an enlargement of motor cortical repre-
sentation.

P557
Spontaneous intracranial hypotension treated with epidural blood patch
M. A. Font, A. Escrig, V. Mayoral, J. Krupinski, S. Martínez-Yelamos, F. Ru-
bio, T. Arbizu
HU Bellvitge (L’Hospitalet de Llobregat, E)

Background and goals: Spontaneous intracranial hypotension (SIH) syn-
drome is characterized by orthostatic headache in conjunction with re-
duced cerebrospinal fluid (CSF) pressure. Epidural blood patch (EBP) has
emerged as one of the most important nonsurgical treatments for sponta-
neous CSF leaks. We review our own experience with patients admitted to
our department diagnosed of SIH and treated with EBP.

Methods: Six patients were admitted to our neurological unit for SIH
between January 1998 and January 2004. Four of them, three women and
one man (aged from 24 to 47 years) required EBP. In addition to gadolin-
ium (Gd)-enhanced brain magnetic resonance imaging (MRI), spinal MRI
with and without Gd-enhancement was performed in all patients and all
of them underwent Indium-111 radionucleotide labelled cisternography.

Results: Brain and spinal MRI showed diffuse pachymeningeal Gd-en-
hancement in all subjects. Two of the patients had subdural hematomas
and hygromas. In one patient radicular spinal cysts were seen on MRI. In
none of the subjects Gd-enhanced spinal MRI identified the site of the
leakage. Radioisotope cisternography identified CSF leakage sites in two
patients at the thoracic spine level. Although exact site could not be iden-
tified in other two patients, cisternography showed an important CSF leak-
age. All the patients failed initial period of conservative, noninvasive man-
agement (from two to four weeks). Three patients significantly improved
on first EBP. One patient required a second EBP and later became asymp-
tomatic.

Conclusions: EBP showed to be an effective and safe nonsurgical treat-
ment of SIH in all our patients.

P558
1 Hz rTMS increases intracortical facilitation and reduces intracortical
inhibition in motor cortex of patients affected by migraine with aura
F. Brighina, G. Vitello, S. Scalia, G. Giglia, A. Palermo, M. Francolini, O.
Daniele, B. Fierro
University of Palermo (Palermo, I)

Background: we previosly showed paradoxical facilitatory effects of low-
frequency rTMS on striate and extrastriate cortex of patients suffering mi-
graine with aura.

Objective: the aim of the present study was to evaluate the effects of 1
Hz rTMS on excitability of intracortical inhibitory (ICI) and facilitatory
(ICF) circuits of motor cortex to explore if abnormal pattern of excitabil-
ity extend beyond sensory cortex involving also motor areas in migraine
with aura.

Methods: 9 patients affected by migraine and 9 healthy controls entered
in the study. The hot-spot for activation of right abductor pollicis brevis
(ABP) was checked by mean of a figure-of-eight coil and motor threshold
(MT) on this point recorded. 600 magnetic stimuli at 1 Hz frequency and
90 % MT intensity were delivered at the hot-spot. Before and after rTMS,
excitability of ICI and ICF circuits was assessed by mean of paired pulse
paradigm with a conditioning subthreshold stimulus (80 % MT) followed
by a suprathreshold test stimulus (120 % MT). Two different interstimulus
intervals (ISI) were used: inhibitory: 2 msec and facilitatory 10 msec. Am-
plitude of motor evoked potential (MEP) after paired stimulation was ex-
pressed as percentage of MEP induced by test stimulus alone (test MEP).

Results: in basal condition migrainers showed reduced excitability of
ICI circuits (2 msec ISI), not significantly different as compared with con-
trols. 1 Hz rTMS significantly reduced the size of test MEP in healthy con-

trols but not in migrainers. Moreover, 1 Hz rTMS decreased ICF circuits in
controls while increased ICF and decreased ICI circuits in migrainers.

Conclusions: our results showed that motor as well as sensory cortex of
migraine patients show an abnormal excitability pattern, giving raise to
paradoxical facilitatory responses at low frequency stimulation.

P559
Prevalence of patent foramen ovale in patients with migraine
I. Domitrz, J. Mieszkowski, H. Kwieciñski
Medical University of Warsaw (Warsaw, PL)

Migraine is a common neurologic disorder whose etiology remains un-
known. Migraine has been reported as possible risk factor for ischemic
stroke, especially in young patients. The relationship between migraine
and stroke is stronger in patients suffering from migraine with aura com-
pared to those with common migraine. Coexistence of migraine and patent
foramen ovale (PFO) should be also considered.

The aim of our study was to evaluate the frequency of PFO in patients
with migraine with aura (MA) and compare it with the prevalence of PFO
in migraine patients without aura (M) and in healthy age-matched control
group.

We assessed 62 patients (48 females) suffering from migraine with
aura, 60 without aura (53 females) and 65 normal controls (51 females). In
order to detect PFO the contrast transcranial Doppler was performed dur-
ing Valsalve maneuver. The presence of PFO was found in 33/62 (53 %) pa-
tients with MA compared to 15/60 (25 %) without aura and 16/65 (25 %)
control subjects. The difference between MA patients and M patients and
the difference between MA patients and control group was statistically sig-
nificant (p < 0.05). Our findings suggest that at least some attacks of mi-
graine with aura may be associated with paradoxical embolism.

P560
Botulinum toxin type A (DYSPORT) as a prophylactic treatment of mi-
graine: a double-blind, randomised, placebo-controlled study
H. Sikaroodi, J. Lotfi, D. Fathi
Dr. Shariati Hospital (Tehran, IR)

Objective: To evaluate the efficacy of botulinum toxin type A (DYSPORT)
in the prophylaxis of migraine headache.

Design and Methods: This is a double-blind placebo controlled study
of 40 patients with history of migraine headache consistent with interna-
tional headache society (IHS) criteria for migraine. The patients were ran-
domized to receive a single injection of 125 units of dysport or the same
volume of saline. Participants filled out daily diaries including: migraine
frequency, severity, number of lost working days due to attacks, attack du-
ration, and number of oral or parenteral analgesics used to treat each at-
tack during a 1-month baseline period and 3-month post injection period
of dysport or saline.

Results: Demographic characteristics and baseline efficacy variables in
both groups were similar except for sex(male less than female). There was
no statistically significant difference between two groups regarding pri-
mary efficacy variables including: frequency, mean severity, mean dura-
tion, maximum duration, maximum severity of attacks and number of lost
working days due to attacks. Changes from baseline in moderate to severe
headaches (mean severity and mean duration less than 5) in third month
after injection and changes from baseline in frequency of moderate to se-
vere headaches requiring parenteral analgesics in first and third month af-
ter injection were significant (p-value = 0.047, p-value = 0.052, and p-
value = 0.048 respectively).

Conclusion: It seems the effectiveness of dysport in the relief of mi-
grane symptoms is not more than placebo.

P561
Chronic daily headache. Initial headache, psychological profile and re-
sponse to treatment
C. Roig, I. Sala, C. García-Sanchez, J. Pons, X. Pagonabarraga
Sant Pau Hospital (Barcelona, E)

Mood status specialy anxiety and depression are important factors in the
chronification of headache.

Objectives: To study the psychological profile of chronic daily
headache (CDH) patients and its relationship to: 1) initial headache, 2) re-
sponse to pharmacological treatment and 3) medication over-use.

Method: We studied 112 CDH patients (96 women) evolved from 33
chronic migraine (CM) (24 women) and 79 tension tipe headache (72
women). Psychological evaluation was performed with: anxiety scale
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(STAI), Beck depression inventory (BDI), Maudsley obssesions inventory
and Minnesota Multiphasic Personality inventory (MMPI). Twenty six per-
cent of the patients presented medication over-use and 57 % a good re-
sponse to treatment (> 50 % CDH reduction).

Results: No psychological diferences between CM and TTH patients or
between responders vs non responders patients, were observed. Patients
without drug over-use have higer BDI (p = 0.017) and paranoia scores
(MMPI) (p = 0.05). Non responders CM patients showed higer hypocon-
dria score (MMPI) (p = 0.04).

Conclusions: Psychological profile does not identify chronic migraine
or tension type headache CDH patients neither treatment responder vs
non responder patients or patients with pharmacological over-use.

P562
Neurogenic leg claudication caused by occult giant pelvic lipomas
B. Kerklaan, F. van Coevorden, E. Wouda
Sint Lucas Andreas Hospital, Anthony van Leeuwenhoek Hospital (Ams-
terdam, NL)

Leg pain or exercise induced claudication due to an extraspinal cause is
uncommon.We describe 3 patients with leg pain due to clinically occult gi-
ant pelvic lipomas.

Case 1: a 45-year-old man presented with an unpleasant sensation of
pins and needles in the ventral part of the left thigh and the lower leg,
mainly provoked by walking. He sometimes experienced weakness or a
feeling of heaviness of the left leg. Neurological examination revealed a de-
pressed patellar reflex on the left side and slight hypesthesia in the inner-
vation area of the lateral femoral cutanous nerve. MRI of the lumbar spine
was normal. Electrodiagnosis showed a prolonged peripheral latency. CT
scan of the pelvis showed a huge pelvic lipoma adjacent to the left psoas
muscle, extending into the upper leg through the muscular foramen. The
tumor was surgically removed. Histological examination of the tumor
showed lipomatous tissue without sarcomatous degeneration. After the
operation the patient noticed almost complete relief of his symptoms.

Case 2 and 3 were previously described by us. It concerned two men,
aged 60 and 62 years, both suffering from exercise induced sciatica of the
leg. neurological exmination in these patients showed only slight sensory
loss in the L5 and S1 dermatomes. Electrodiagnosis in one case was nor-
mal. CT scans of the lumbar spines were normal, but additional CT scans
of the pelvis showed huge lipomas extending from the subgluteal area into
the left sciatic foramen in both patients. Removal of the tumor relieved the
leg pain in both patients. Histology confirmed the diagnosis of benign
lipoma.

Discussion: Only very few cases of extraspinal nerve compression syn-
dromes by a pelvic lipomatous tumor are reported in the literature. The
fact that we met 3 patients with huge pelvis lipomas causing neurogenic
claudication indicates that such lipomas may be less rare than assumed
based on literature.

Neuro-oncology

P563
Induction of glioblastoma regression using skin-derived stem cell
F. Pisati, C. Marchesi, L. Bello, M. Belicchi, Y. Torrente, M. Meregalli, M. Ga-
vina, F. Acerbi, C. Giussani, A. Bikfalvi, R. Villani, N. Bresolin
Dep. of Neurological Sciences, IRCCS Policlinico, INSERM (Milan, I; Bor-
deaux, F)

Diffuse invasion of the brain by tumor cells is a hallmark of human
glioblastomas and a major cause for the poor prognosis of these tumors.
Current therapies for gliomas fail to address their highly infiltrative na-
ture, resulting in eventual tumor recurrence. Recently, Aboody et al. re-
ported that neural stem cells (NSC) when implanted into experimental in-
tracranial gliomas of adult rodents distribute themselves and surround
infiltrating tumor cells promoting the tumor regression. These intriguing
results did, however, leave unanswered a number of questions of relevance
to construction of clinical trials (i. e. the isolation of human NSC from
adult tissues is difficult and ethical problematic are determined for the use
of central nervous fetal derivatives; it is necessary to determine whether
NSC offers advantages in allogenic transplantation). To develop a new
therapeutic strategy we inoculated human skin-derived progenitors into
experimental intracranial human glioblastoma allowed in immunodefi-
cient nude adult rodents. Injected cells migrate extensively within the tu-
mor and surround the invading tumor border. Moreover, treated tumors
were associated with a significant decrease of vascularization and tumor

spread in the area of injected skin-derived stem cells (SDSC) leading to a
significant inhibition of tumor growth and prolonged survival of treated
mice.When implanted into the controlateral hemisphere the SDSC migrate
along the white matter fibers targeting the human glioblastoma. All these
data suggest a potential treatment of intracranial glioblastoma by the use
of the SDSC from the same patients.

P564
Two cases of intravascular large B-cell lymphoma mimicking dissemi-
nated encephalomyelitis and encephalomyelopathy – a rare differential
diagnosis
C. Gaul, F. Hanisch, D. Neureiter, B. Tomandl, M. Winterholler
Martin-Luther-University Halle-Wittenberg (Halle/Saale, Erlangen, D)

Intravascular large B-cell lymphoma is a rare neoplastic disorder histolog-
ically characterized by the presence of lymphoma cells within small ves-
sels. It is an uncommon disease with a wide range of possible neurological
manifestations. This report presents two patients in which the post
mortem diagnosis of an intravascular large B-cell lymphoma was made.

Case 1: A 63-year-old man developed sensomotoric transverse spinal
cord syndrome, motoric aphasia and fluctuating disturbance of orienta-
tion. Lumbar puncture revealed albuminocytological dissociation. MR-
imaging showed progression of multifocal infarct-like lesions, partly with
parenchymal enhancement in the brain, the thoracic cord and the
medullary cone. The patient received immunosuppressive therapy and
died 18 months after the onset of symptoms.

Case 2: A 68-year-old man showed fluctuating aphasia, disorientation,
and fever for several months. He was first treated on the suspicion of en-
cephalitis due to Lyme disease. Brain MRI-scan, electroencephalography
(EEG) and cerebrospinal fluid (CSF) cytology were unconspicuous. Pre-
mortal biopsy of lesions in liver and right suprarenal gland showed evi-
dence of a partial intravascular, initially not further characterized, malig-
nancy. The patient died six months after the first occurrence of symptoms.
Autopsy revealed an intravascular lymphomatosis with large tumor cells
having vesicular nuclei, prominent nucleoli and frequent mitotic figures.
Intravascular lymphoma cells were seen disseminated in extranodal site
having seized heart, lung, renal gland, spleen, thyroid gland and brain.

Conclusions: An intravascular lymphomatosis should be considered in
differential diagnosis when a meningoencephalitic symptomatology is un-
clear and an encephalitis cannot be proved by liquor diagnosis. A biopsy
of different organs including the brain should not be delayed to ensure
ante mortem diagnosis and to initiate chemotherapy.

P565
Mesenchymal stem cells and their potential role as vectors in gene therapy
of glioma
T. Birnbaum, C. Schichor, N. Etminan, C. Padovan, S. Grau, S. Miebach, A.
Straube, R. Goldbrunner
Klinikum Großhadern (Munich, D)

Background: Since prognosis of malignant glioma is still very poor, efforts
have been made to establish new treatment strategies using vectors which
deliver a therapeutic gene to the tumor. One such gene vehicle could be
neural stem cells (NSC), because Aboody (2000) could demonstrate a tro-
pism of NSC to glioma, making them migrate into the CNS and towards the
tumor. Aim of our study was to test the migratory and invasive patterns of
human bone marrow mesenchymal stem cells (MSC) towards glioma.
Since MSC are much easier to win without ethical or immunological prob-
lems, they would be an attractive alternative to NSC as vectors in gene ther-
apy of glioma.

Methods: Human MSC were isolated from bone marrow biopsies, cul-
tivated and characterised by a fluorescence activated cell sorter. Migration
analysis of MSC and rodent embryonal NSC was performed on laminin,
tenascin and plastic using cell spheroids in medium without supplement,
tumor-conditioned medium and medium supplemented with VEGF.
Chemotaxis assay with Boyden chamber was performed with MSC chal-
lenged with tumor-conditioned medium, MCP-1 and VEGF. To asses inva-
sion, confrontational cocultures of glioma spheroids and stem cell spher-
oids were investigated.

Results: Migration of MSC and NSC was fastest on laminin, when com-
pared to tenascin and plastic and was significantly increased by tumor-
conditioned medium as well as by VEGF. In Boyden chamber assay tumor-
conditioned medium and VEGF, but not MCP-1 showed to be a potent
chemotactic factor for human MSC, increasing cell migration five to ten
times, when compared to medium without supplement. Furthermore,
when cocultured, MSC showed an extensive invasion into glioma spher-
oids, even more than NSC did.
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Discussion: Not only rodent NSC, but also human MSC show strongly
enhanced migratory behaviour when challenged with glioma. VEGF, but
not MCP-1 seemes to play a crucial role in this process. Since use of MSC
has several advantages compared to NSC and their invasional patterns to-
wards glioma seem to be even better, they proof to be hopeful candidates
as treatment vectors in gene therapy of this malignancy.

P566
FDG-PET- and MR-imaging in anti-Ma2 positive paraneoplastic limbic
encephalitis
R. Scheid, T. Lincke, R. Voltz, D. Y. von Cramon, O. Sabri
University of Leipzig, University of Munich (Leipzig, Munich, D)

Background: Paraneoplastic limbic encephalitis (PLE) is a rare neurologi-
cal disorder. The clinical hallmarks of PLE are memory dysfunction,
epilepsy, and psychiatric abnormalities. The neuroradiological diagnosis
of PLE has to be based on MRI. Findings are hyperintense signals on
FLAIR- and T2-weighted images in the medial temporal lobe(s), frequently
without enhancement after contrast administration. PET-imaging has only
rarely been performed in PLE.

Methods: We performed serial MRI and F-18-Fluorodeoxyglucose
(FDG)-PET in a patient with anti-Ma2 positive PLE during a follow-up of
13 months.

Results: FDG-PET showed a focal tracer accumulation in the left me-
dial temporal lobe, which increased during the first 9 months of follow-up
and which corresponded with an increase of serum anti-Ma2 antibody
titers. MRI revealed a hyperintense signal change in the left medial tem-
poral lobe without contrast enhancement, which remained unchanged
over time.

Conclusions: The results of functional and structural imaging in PLE
may differ substantially. FDG-PET can demonstrate focal hypermetabo-
lism over a long time, which may indicate therapeutic potential. The etiol-
ogy of FDG-PET hypermetabolism in PLE is unknown. A prospective
study with more patients will be needed to clarify the relevance of PET as
possible outcome measure in PLE.

P567
Anti-Ma 2-associated encephalitis with predominant upper brainstem
features
C. Gaig, A. Lladó, A. Saiz, B. Gómez-Anson, F. Graus
Hospital Clinic i Universitari Barcelona (Barcelona, E)

Introduction: Anti-Ma2-associated encephalitis is a paraneoplastic syn-
drome that usually presents with isolated limbic encephalitis, sometimes
combined with diencephalic-hypothalamic or brainstem dysfunction.
Neurological symptoms frequently appear before tumour diagnosis, usu-
ally testicular germ-cell tumour. The clinical features of the brainstem dys-
function have not been well described.We present a patient with anti-Ma2-
associated encephalitis who presented with upper brainstem symptoms.

Patient: A 69-years-old man presented with diplopia followed by un-
steady gait with falls, hypophonia, apathy, memory problems, emotional la-
bility and excessive daytime somnolence in the last three months. The neu-
rological examination showed a patient with eyelids closed who had reflex
blefarospasm when the examiner tried to open them. He seemed to be
sleeping but he adequately responded to commands. His speech was hypo-
phonic, inaudible. He was bradypsychic, forgetful with masked face and
frequent crying. Hypokinesia was present without rigidity nor tremor.
There was vertical ophtalmoplegia with right internal rectus palsy without
nistagmus. Oculocephalic reflexes and pupils were normal. Deep tendon
reflexes were brisk and plantar responses were flexor. The gait was un-
steady with short steps. Postural reflexes were impaired. Routine blood test
and chest X-ray were normal. Brain MRI showed T2-weighted hyperin-
tense lesions in the dorsal aspect of the midbrain, bilaterally around the
hypothalamus,in both thalami and medial temporal regions including the
amigdala,that did not show contrast enhancement. Lumbar puncture
showed normal glucose, increased protein (89 mg/dl) without pleocytosis.
Antineuronal antibodies were positive for anti-Ma2. Tumoral markers, tes-
ticular ultrasounds, body CT scan, body FDG PET, and colonoscopy did
not show any tumour. Treatment with intravenous metilprednisolone and
high-dose immunoglobulins was ineffective. The patient died eight
months later from progressive neurological deterioration. Necropsy was
not performed.

Conclusion: Anti-Ma2-associated encephalitis may present with a
rapidly progressive clinical picture predominantly involving the upper
brainstem, with vertical gaze palsy and gait-postural abnormalities. The
clinical picture may lead an initial diagnosis of progressive supranuclear
palsy or Whipple disease. The brain MRI features should rise the possibil-

ity of this syndrome that is confirmed by the detection of anti-Ma2 anti-
bodies.

P568
Limbic encephalitis and small cell lung cancer
I. Adelt
St. Marien-Hospital Lünen (Lünen, D)

Summary: We report the case of a 55 year old man with a subacute onset
of nausea, vertigo, vomiting, ataxia, nystagmus, cognitive dysfunction and
psychiatric symptoms. The cranial MRI with Gadolinium showed no sig-
nal abnormalities. Lambert-Eaton myasthenic syndrome antibodies in
serum were tested positive. The patient suffered a subacute limbic and
brain stem encephalopathy. This paraneoplastic limbic encephalitis was
found to be associated with a small-cell-lung cancer. A small cell lung can-
cer was confirmed by histology characterisation.

Cerebrospinal fluid composition showed no cells, an increased protein
level and negative cytology. The PCR for herpes simplex, varicella zoster
virus, and cytomegalovirus were negative.

The indirect immunoperoxidase method and Western blot analysis in
serum were used for screening for anti-Hu antibodies often associated
with small cell lung carcinoma. Nerve conduction studies demonstrated
delayed velocities of motor nerve conduction and absence of sensory po-
tentials. A high resolution Spiral-CT of the lung demonstrated a 4 mm le-
sion in the right middle lobe suggestive of malignancy. This lesion was sub-
sequently confirmed by histological characterisation as small oat cell lung
cancer. Treatment with high-dose corticosteroids was administered with
only marginal impact.

Discussion: Limbic encephalitis is a paraneoplastic encephalitis and a
particular manifestation of paraneoplastic encephalomyelitis with affinity
for the limbic system. Limbic encephalitis is a rare neurological paraneo-
plastic disorder that usually presents with changes in mental status and be-
havioral abnormalities. The paraneoplastic neurological syndrome is of-
ten associated in patients with small cell lung cancer. The limbic system is
also involved in the much more common herpes virus (HV) encephalitis
which is the major differential diagnosis. Small cell lung cancer is the ex-
tracranial malignancy most commonly associated with limbic encephali-
tis and has been identified in 2–3 % of cases. The diagnosis is difficult be-
cause clinical markers are often lacking, and symptoms usually precede
the diagnosis of cancer or mimic other complications. Pathological and
imaging findings are nonspecific and indistingiushable from those of HV
encephalitis, consisting of bilateral T2-MRI hyperintensities associated
with variable postcontrast enhancement in the medial temporal regions,
insula-and cingula gyri.

P569
Intramedullary spinal cord metastases in a patient with small-cell lung
cancer – MRI findings
G. Koutsis, K. Potagas, K. Spengos, S. Vassilopoulou, K. Sfagos, D. Vas-
silopoulos
University of Athens (Athens, GR)

Background: Intramedullary spinal cord tumors are rare comprising only
5 % of spinal cord neoplasms. Intramedullary spinal cord metastases are
even rarer accounting for only 1–3 % of all intramedullary neoplasms. In
the majority of cases they are single.

Case report: A 60 year-old male smoker was admitted to our depart-
ment with gait disturbance, lower-limb sensory disturbance and urinary
difficulties of a subacute onset and progressive course. He had been diag-
nosed 10 months previously with limited-stage small-cell lung cancer and
had received 4 cycles of cisplatin-etoposide chemotherapy along with tho-
racic radiotherapy and prophylactic cranial irradiation and was in remis-
sion on follow-up. Examination revealed bilateral pyramidal tract signs, a
T9 sensory level and loss of vibration and position sense in the lower
limbs. A bone scan and brain MRI were normal. A lumbar puncture re-
vealed only mild protein elevation. An abdominal CT showed a small bi-
lateral increase in adrenal size. Gadolinium-enhanced MRI of the cervical
and thoracic spinal cord revealed 2 enhancing intramedullary lesions at
C2–3 and T9–10 consistent with metastases. The patient received high-
dose dexamethasone and was referred for topical radiotherapy.

Discussion: Intramedullary metastases are exceedingly rare account-
ing for only 3.4–6 % of myelopathies in cancer patients. The presence of
multiple metastases is even rarer, two lesions found in only 10 % of patients
with intramedullary disease. Furthermore, intramedullary metastasis usu-
ally coexists with brain metastasis (57.5 %) or leptomeningeal disease
(27.5 %). Gadolinium-enhanced MRI is the investigation of choice. Early
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diagnosis is paramount since the greater the deficit upon treatment initi-
ation, the worse the prognosis.

P570
Primary optic nerve meningioma mimicking optic neuritis and demon-
strated using FATSAT MRI
L. Perego, B. Corrà, M. De Riz, C. Sina, R. Clerici, G. Conti, P. Baron, E.
Scarpini, N. Bresolin
Ospedale Maggiore Policlinico Milan (Milan, I)

The clinical hallmark of the intrinsic tumors of the optic nerve is progres-
sive loss of vision. We report a 47-year-old woman, who developed a sud-
den loss of vision in the right eye without other neurological symptoms.
The visual field showed a peripheral loss of vision and abnormality of PEV
(P100 in the right eye was increased in latency and shortened in ampli-
tude), in the presence of normal fluroangiography and brain MRI. The first
diagnosis was one of “retrobulbar optic neuritis” and the patient was
treated with steroid iv without improvement. After eighteen month, the vi-
sion in the same eye worsened, suggesting a second relapse of optic neuri-
tis. CSF examination, including viral and bacterial screening and research
of oligoclonal bands, were unremarkable. A second standard brain MRI
with gadolinium showed an unclear enhancement in the right optic tract.
The presence of an optic nerve meningioma was demonstrated using a
FATSAT-T1 with and without gadolinium sequence, which showed an ho-
mogeneous enhancement around the right optic nerve, that appeared
markedly atrophic. Although surgical approach was successful, the vision
was irreversibly lost because of advanced nerve damage. Primary optic
nerve meningioma has a low prevalence in the population (about 0.002 %),
but it has to be considered as a possible diagnosis, especially when patients
with supposed optic neuritis do not improve after steroid therapy. In these
cases a MRI with FATSAT sequences of the orbits has to be performed.

P571
Salvage radiotherapy in oligodendroglial tumours
A. Costanza, E. Laguzzi, M. Nobile, R. Rudà, G. Beltramo, C. Mantovani, R.
Mutani, R. Soffietti
University of Turin (Turin, I)

Background: There is an increasing tendency to use chemotherapy as ini-
tial treatment in oligodendroglial tumors, but the efficacy of salvage ra-
diotherapy is still unknown.

Aim of the study: The objective of the study was to investigate the effi-
cacy of salvage radiotherapy in patients with recurrent or progressive
oligodendroglial tumors failing chemotherapy.

Design/methods: Since 1985, 27 histologically confirmed oligoden-
droglial tumors were treated with salvage radiotherapy: 14 grade II oligo-
dendroglioma, 9 grade III oligodendroglioma, 2 grade II oligo-astrocy-
toma and 2 grade III oligo-astrocytoma. The patients had been previously
undergone partial, sub-total or total surgical resection, and first-line PCV
chemotherapy. Second-line chemotherapy was delivered in 20 patients (8
with Carboplatin, 10 with Temozolomide, 2 with intraventricular Tio-
thepa) and 2 patients were re-operated upon. Focal external radiotherapy
with conventional fractionation up to a total dose of 50–60 Gy was em-
ployed. Response rate was evaluated according to Macdonald’s criteria.

Results: Twenty-five patients were evaluable. Responses were as fol-
lows: 1 CR (4 %), 8 PR (32 %), 11 SD (44 %); 5 PD (20 %). Among patients
with SD, 2 (4 %) had a reduction of tumor volume of 20–40 % (“minor re-
sponse”). Overall response rate (CR+PR+ “minor response”) was 44 %. Me-
dian time to tumor progression (TTP) was 7 months (range: 1–51). Median
overall survival was 50 months (range: 23–129). A clinical benefit was ob-
served in 6/20 patients (30 %), consisting in a reduction of epileptic
seizures and in improvement of intracranial hypertension. Regarding late
neuro-toxicity, we observed 1 patient with cognitive deterioration and 1
patient with lumbo-sacral radiculoneuropathy.

Conclusions: Salvage radiotherapy seems to be effective in oligoden-
droglial tumors. Further prospective data are needed.

Multiple sclerosis

P572
Magnetisation transfer imaging quantifies pathology in corpus callosum
and correlates with cognitive dysfunction in multiple sclerosis
X. Lin, C. Tench, P. S. Morgan, C. S. Constantinescu
Derby City General Hospital, University of Nottingham (Derby, Notting-
ham, UK)

Magnetisation transfer imaging (MTI) quantifies macro- and microscopic
pathology in multiple sclerosis (MS). Decreased magnetisation transfer ra-
tio (MTR) reflects demyelination or/and axonal damage. We aimed to in-
vestigate whether MTR in corpus callosum, defined by fibre tracking on
diffusion tensor imaging (DTI), correlates with cognitive scores in relaps-
ing-remitting (RR) MS.

Dual-echo, MT and DTI brain scans were obtained from 36 patients
with RR MS and 13 age and gender matched normal controls. Voxels from
corpus callosum were automatically identified using a tractography based
algorithm on DTI. The mean MTR was calculated in corpus callosum by
co-registering the DTI to the MTI. The Expanded Disability Status Scale
(EDSS), Timed 25-Foot Walk (T25FW), Nine-Hole Peg Test (9-HPT) and
Paced Auditory Serial Addition Test (PASAT) were scored.

The mean MTR in the corpus callosum was lower in patients than in
controls (0.40 ± 0.02 vs 0.43 ± 0.01, p = 0.0003). Multiple regression analy-
sis revealed that the mean MTR was the only significant correlate of PASAT
(r2 = 1.38, p = 0.036), but not of EDSS, T25FW or 9-HPT, of all factors en-
tered into the model. Other variables, including disease duration, global
T2-lesion load, T2-lesion load within corpus callosum did not correlate
with PASAT.

MTI quantifies pathology in corpus callosum and correlates specifi-
cally with cognitive dysfunction in MS.

P573
Disease modifying drugs in childhood-juvenile multiple sclerosis: results
of an Italian Co-operative Study
A. Ghezzi, M. P. Amato, P. Gallo, G. Marrosu, V. Martinelli, N. Milani, C. Mi-
lanese, L. Moiola, F. Patti, V. Pilato, C. Pozzilli, M. Trojano, M. Zaffaroni, G.
Comi
Centro Studi Sclerosi Multipla and the ITEMS Group

Background: Immunomodulatory drugs (Interferon-Beta -IFNB- and
Glatiramer acetate -GA-) reduce relapse rate and disease progression in re-
lapsing-remitting multiple sclerosis (MS) but extensive data are not avai-
lable on the effectiveness and tolerability of these drugs in childhood or
adolescence.

Objective: to evaluate the impact of IFNB and GA in MS patients treated
before 16 years of age.

Methods: a research group (ITEMS = Immunomodulatory Treatment
of Early onset MS) was promoted in Italy to collect a large series of patients
affected by clinically definite MS according to Mc Donald’s criteria and
treated with immunomodulatory drugs before 16 years of age. Fourteen
centres recognised subjects suitable for inclusion: 76 patients (52 females)
were collected with a mean age at onset of 12.4 ± 2.5 years.

Results: as subjects with pre-treatment and treatment duration lower
than 4 months were excluded, results are given of 65 patients (45 females):
38 were treated with IFNB-1a 6 million once weekly (Avonex), 18 with
IFNB three times weekly (Rebif = 16) or on alternate days (Betaferon = 2),
and 9 with GA (Copaxone).

The mean pre-treatment period was respectively 20, 18, and 9.2
months. The treatment duration lasted respectively 23.3, 40.7 and 33.3
months.

The mean annualized relapse rate decreased dramatically during the
treatment: from 2.4 to 0.4 in the Avonex group, from 3.2 to 0.8 in the Rebif-
Betaferon group, and from 2.8 to 0.25 in the GA group. The mean EDSS
score remained stable at the end of the follow-up.

Clinical side effects were recorded in 41/65 subjects (mainly in subjects
treated with IFNB), abnormal laboratory findings were observed in 13/65
subjects. IFNB was stopped in 6 cases: in 4 because of inefficacy, in 2 cases
because of side effects.

Comment: 65 clinically definite MS subjects were treated during child-
hood or adolescence with immunomodulatory drugs. The treatment re-
duced the relapse rate and stopped the progression of MS. Side effects were
common in subjects treated with IFNB, but were well tolerated in most
cases.
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P574
The use of optical coherence tomography to measure axonal loss in mul-
tiple sclerosis
A. Degenhardt, R. Hefter, R. Calderon, J. Barton, P. Kinkel
Beth Israel Deaconess Medical Center (Boston, USA)

Background: The ability to assess potential neuroprotective therapies in
Multiple Sclerosis (MS) is limited by a lack of outcome measures capable
of selectively quantitating axonal/neuronal loss. We choose to circumvent
this problem through utilization of a commercially available technique to
measure the thickness of the retinal nerve fiber layer (RNFL) – a tissue de-
void of myelin – following episodes of optic neuritis.

Objective: To determine the sensitivity, reliability and validity of OCT
RNFL thickness measurements in relapsing Multiple Sclerosis patients
post optic neuritis (ON).

Methods: Patients with relapsing remitting multiple sclerosis, aged
20–50, were recruited from our neurology clinics. They were at least 6
months post-monocular optic neuritis and experienced only one clinical
episode of ON. Exclusion criteria included frequent steroid treatments in
the 6 months post-ON (> 2), chemotherapy, severe refractive errors or
other eye diseases. To test for reliability, 3 OCT tests were performed over
a 3 week period. One test was performed at the first visit and two tests at
the second. To assess for functional significance and validity, a series of vi-
sual function tests were repeated on two separate visits. These tests include
the Humphrey visual field, Sloan, FM 100, Morphonome and Landolt C
tests. The National Eye Institute 25-Item Visual Function Questionnaire
(VFQ-25) and 7-item MS Vision Questionnaire (MSVQ-7) were also ad-
ministered on these two occasions.

Results: Results so far indicate that the retina post-ON, unlike the con-
tralateral control eye, has an average RNFL thickness measurement in the
1st or 5th percentiles, compared to normal population controls matched by
age. This occurs despite near complete recovery of visual acuity in the ma-
jority of patients. For Patients tested to date, the overall coefficient of vari-
ation within subjects was 3.22 %; intervisit variation accounted for 2.77 %
and intravisit variation 0.66 %. Correlations of RNFL thickness measure-
ments with visual function measures will be presented.

Conclusions: Preliminary data indicate that RNFL thickness as mea-
sured by OCT is sensitive and reliable and may be used as an outcome mea-
sure to assess axonal loss following optic neuritis.

P575
The individual costs of multiple sclerosis in Poland – a cross-sectional
prospective multicentre cost-of illness study
E. Orlewska, P. Mierzejewski, J. Zaborski, J. Kruszewska, W. Wicha, W. Fryze,
W. Drozdowski, I. Skibicka, D. Mirowska, A. Czlonkowska
Center of Pharmacoeconomics, Medical University of Warsaw, Institute of
Psychiatry and Neurology, Specialist Hospital (Warsaw, Gdañsk, Bialystok,
PL)

Objective: To estimate the costs of multiple sclerosis (MS) in Poland ac-
cording to severity of disease.

Method: 148 outpatients with MS were enrolled at 3 centres across
Poland. Socio-demographic, clinical and resource utilization data were
collected prospectively using a validated questionnaire. Total, direct and
indirect costs were compared among three groups categorised by disease
severity: stage I (EDSS < 3.5, n = 57), stage II (EDSS 4.0–6.0, n = 56) and
stage III (EDSS > 6.5, n = 35). Cost evaluation was performed from the so-
cietal perspective and covered the 5-months period. Due to absence of
available opportunity costs, tariffs were used as an approximation. Human
capital approach was used for calculation of indirect costs. Simple sensi-
tivity analysis was performed by varying the tariffs and valuing caregiving
at 40 % of the average wage.

Result: The mean total cost/patient for 5 months was estimated at
10,955, 15,603 and 18,464 PLN for stage I, II and III respectively (1
PLN = 4EUR) (p < 0.0001). Regardless of EDSS stage indirect costs ex-
ceeded direct costs. Both direct and indirect costs increased with MS pro-
gression: for stage I, II and III patients the mean direct cost was 4,069, 5,399
and 6,010 PLN/patient/5 months (p = 0.04); the mean indirect cost – 6,886,
10,204 and 12,454 PLN/patient/5 months (p = 0.001). For indirect cost the
main item was productivity loss. The major direct cost drivers were reha-
bilitation followed by hospitalization and payable home care for stage III
patients and hospitalization for stage I and II patients. Results were sensi-
tive to the variation applied, but the overall trend remained as in the pri-
mary analysis.

Conclusion: This study confirms that MS represents a high economic
burden, with indirect costs greatly exceeding direct costs.As costs increase
with disease progression, treatment efforts should focus on patients in the
early stages of MS.

P576
The course of cognitive deficits and fatigue in the very early stage of mul-
tiple sclerosis under immunmodulation
C. Engel, B. Greim, U. K. Zettl
University of Rostock (Rostock, D)

Background: Cognitive deficits and fatigue are frequent symptoms in mul-
tiple sclerosis (MS). There are some long-term studies which show stabil-
ity or slow progression at any time of the course. No study investigated cog-
nitive performance as well as fatigue at the time of diagnosis.

Methods: The cognitive performance of 50 patients with newly diag-
nosed multiple sclerosis under immunmodulation (IFNb, Copaxone or
IVIG) was compared with that of 33 control subjects, matched for sex, age
and education. The test-battery included tests of reasoning (LPS-3), verbal
and nonverbal memory (VLT, NVLT), alertness, divided and focused at-
tention (TAP). Tests were applied at diagnosis, a half, one and three years
later. Fatigue was measured subjectively by the Modified Fatigue Impact
Scale (MFIS) and objectively by the test of vigilance (TAP). Physical dis-
ability (EDSS) and depression (BDI) were controlled.

Results: Patients had an average age of 35 years, a mean EDSS-score of
1.8. 92 % suffered from a relapsing-remitting MS. At baseline 50 % of the
patients were cognitively unimpaired, 38 % showed mild and 12 % moder-
ate cognitive deterioration. Patients performed significantly poorer than
controls in nonverbal memory and reaction-time. No differences were
found in reasoning and verbal memory. Three years later no improvement
in manifestation and severity of cognitive deficits was found. Fatigue was
subjectively reported in 63 % at baseline and one year later. After three
years only 47 % suffered from it. The long-term fatigue-reduction was con-
firmed in the vigilance-test. The EDSS-score did not change during the in-
vestigation. There were no differences in the BDI-scores between the
groups. Throughout testing the BDI-score has been significantly corre-
lated with the MFIS-score.

Conclusions: Cognitive dysfunction and fatigue are frequent symp-
toms already in newly diagnosed patients with MS. After three years under
immunmodulation the manifestation, the severity of cognitive deficits as
well as the reported Fatigue did not increase.

P577
Evidence of evolving normal appearing brain tissue diffusion tensor
imaging abnormalities in early relapsing-remitting multiple sclerosis
W. Rashid, A. Hadjiprocopis, C. Griffin, D. Chard, G. Davies, D. Altmann, C.
Wheeler-Kingshott, A. Thompson, D. Miller
NMR Research Unit (London, UK)

Background: Diffusion tensor MRI (DTI) is a quantitative imaging tool
that has investigated multiple sclerosis (MS) in cross-sectional studies.
DTI parameters measure the magnitude (mean diffusivity (MD)) and di-
rectionality (fractional anisotropy (FA)) of water movement within a tis-
sue. DTI therefore provides biologically meaningful measures of the nor-
mal parenchymal structure of tissues. Studies in well established MS
cohorts show widespread MD and FA abnormalities in normal appearing
brain tissue (NABT). However, a recent study investigating early relapsing-
remitting (RR) MS showed only FA changes suggesting that there are ini-
tially structural abnormalities which disrupt neuronal fibre tract orienta-
tion (eg. gliosis) in the absence of an increase in tissue fluid spaces (no
increase in MD). The natural history of how DTI parameters evolve, and
therefore how measurable tissue damage evolves, has not been investi-
gated. We present a two-year study investigating early RRMS subjects with
quantitative DTI. The aims were to: (i) determine longitudinal DTI abnor-
malities in this group; and (ii) infer the nature of the abnormalities affect-
ing the NABT in early MS.

Methods: Sixteen patients with early RRMS (median disease duration
1.9 years; EDSS < 3.0) and 11 controls had DTI yearly for two years. Whole
NABT FA and MD maps were analysed from a single shot DTI echo-planar
sequence with an automated segmentation clustering algorithm which re-
moves cerebrospinal fluid. Quantitative histograms were generated from
this and models correcting for age, gender and brain volume used.

Results: At baseline, FA mean (p = 0.010) and peak height (p = 0.003)
were significantly different in patients in comparison to controls but no
significant MD abnormalities were observed. Overall two year analysis re-
vealed persistence of the FA abnormalities (mean (p = 0.015); peak height
(p = 0.047)), but no progressive change. However, there was a significant
decrease in MD peak height (p = 0.045) over two years. In addition, MD
mean (p = 0.023) and peak location (p = 0.024) were significantly different
in MS patients in comparison to controls cross-sectionally at two years.

Conclusions: While the initial abnormality of FA suggests some dis-
ruption of fibre tract integrity, the change in MD over time may indicate
increased oedema related to inflammatory events in the NABT. Future



III/149

studies are needed to address the prognostic role of NABT DTI abnormal-
ities and to investigate their pathological basis.

P578
Early relapsing-remitting multiple sclerosis: a study of gadolinium en-
hancement and clinical measures over six months
W. Rashid, D. Chard, C. Griffin, G. Davies, D. Altmann, A. Thompson, D.
Miller
NMR Research Unit (London, UK)

Background: Multiple sclerosis (MS) lesions which enhance with Gadolin-
ium-DTPA (Gd) on T1-weighted MRI images are correlated with active in-
flammation, oedema and blood brain barrier breakdown. Most previous
studies in established MS show a moderate association with clinical re-
lapse but a poor correlation with long term disability. Evidence exists that
lesion inflammation early in MS is associated with more significant
amounts of acute axonal loss [1] and that long term clinical outcome may
be partly related to T2 lesion volume accumulation within the first 5 years
[2]. Thus, Gd enhancing lesions early in MS have potential regarding dis-
ease course prediction. We present a 6-month study of Gd enhancement in
early relapsing-remitting (RR) MS and its relationship to clinical and MRI
outcomes.

Methods: Forty patients with early RRMS (median disease duration 1.7
years; EDSS < 3.5) had pre and post-contrast (triple dose Gd
(0.3 mmol/kg)) brain and cord T1-weighted scans. From this, 31 subjects
were imaged as above at six months. Associations between Gd enhance-
ment and relapse, EDSS, MS Functional Composite score (MSFC) and pre
and post-contrast T1 and T2 lesion load measures were calculated in mod-
els correcting for age and gender.

Results: Only two subjects had no Gd enhancement at any stage. Base-
line enhancement was weakly associated with relapse rate over 6 months
(p = 0.058). A significantly improved clinical outcome at 6 months (mea-
sured by the MSFC) was seen in subjects with baseline enhancement
(p = 0.022), whilst in those with no baseline Gd enhancing lesions a worse
MSFC 6 month outcome was noted (p = 0.014), significant MSFC difference
between the groups (p = 0.002).

Conclusions: A high overall extent of inflammatory lesions was demon-
strated in early RRMS. The weak correlation with relapse confirms previ-
ous studies. The noted MSFC improvement associated with enhancement
may indicate that subjects with Gd baseline enhancement are more likely
to be in relapse near study entry and recover subsequently, or that inflam-
mation may promote tissue repair. The MSFC deterioration in those with-
out enhancement may indicate continued axonal loss following an inflam-
matory phase prior to study entry, or that disability progression in early
MS can be unrelated to inflammation. Long term follow up is needed to in-
vestigate whether the extent of early inflammation is related to long term
disability.

References

1. Kuhlmann T, et al. (2002) Brain 125:2202–2212
2. Brex PA, et al. (2002) NEJM 346:158–164

P579
Mycophenolate mofetil: a safe and promising immunosuppressant in mul-
tiple sclerosis
L. Gogovska, R. Ljapcev
Clinic of Neurology (Skopje, MK)

Objective: To investigate the short-term efficacy and safety of Mycophe-
nolate mofetil (MM) in patients with Multiple Sclerosis (MS).

Background: MM has been successfully used for treatment of allo-
geneic transplants and other immune-mediated diseases. Currently ap-
proved disease modyfying drugs and several immunosuppressants for the
treatment of MS are not always effective in MS patients. There are MS pa-
tients who do not respond to them and all these agents carry side effects.
The possibility of a new effective and safe immunosuppressant in the treat-
ment armamentarium for MS seems necessary.

Method/Design: In an open-label study, 17 patients with MS (13 female,
4 male, aged 29–60 years, EDSS 3.0–8.0) received MM (CellCept) in a dose
of 500 mg twice daily for 6 months. In six MS patients MM was added to
Rebif (22 mcg 3�/week, S. C.). We enrolled patients with secondary pro-
gressive MS with or without superimposed relapses, with deterioration of
1 or more point in Expanded Disability Status Scale (EDSS) score during 6
months preceding enrolment in the study, and patients with relapsing-re-
mitting MS with 2 or more relapses in the previous 6 months. The primary
outcome measures were the change in EDSS and the proportion of patients

who improved, remained stable or worsened in disability, defined as a
change of at least 1 point in EDSS for patients with baseline EDSS 4.5 or
less, and change of 0.5 point if baseline EDSS was 5.0 or more. Safety was
assessed by the incidence of adverse events at any time throughout the
study.

Results: Benefit from treatment was observed in all patients included
in the study. After 6 months on MM, 14 patients (82.3 %) improved pre-
sented by a reduction of at least 1 point in EDSS if baseline EDSS was 4.5
or less, and change of 0.5 point if baseline EDSS was 5.0 or more. Three pa-
tients (17.6 %) remained stable. No patient deteriorated. This study also
showed a significant beneficial effect on relapse rate and on proportion of
relapse-free patients. No major side effects were observed and all patients
were able to tolerate the drug.

Conclusions: MM may be a promising and potential treatment option
for patients with progressive MS. MM has influence on disability progres-
sion in MS, and can reduce the relapse rate. Its potential to stabilize the dis-
ease course and the safe side effect profile would make MM a useful drug
which could be considered in MS patients who do not seem to benefit from
one of the established therapies.

P580
Every-other-day interferon beta-1b compared with once-weekly inter-
feron beta-1a in MS. Further analysis of treatment effect on MRI activity
and neutralising antibodies (NAbs) in the INCOMIN Trial
P. Barbero, A. Ricci, M. Bergui, E. Verdun, E. Versino, E. Montanari, A.
Ghezzi, M. Zaffaroni, L. Durelli
San Luigi Gonzaga Hospital on behalf of the INCOMIN Study Group

Objective: To correlate MRI activity with NAb status in the INCOMIN
Trial.

Background: Controlled trials have demonstrated efficacy of interferon
(IFN) beta-1a at the dose of 30 mcg intramuscularly once a week or of IFN
beta-1b, 250 mcg subcoutaneusly on alternate day, compared to placebo in
patients with relapsing-remitting MS. The INCOMIN Trial was the first
study that compared the two drugs in a randomized prospective trial.

Design and methods: 188 patients were randomly assigned to IFN beta-
1a (92 patients) or IFN beta-1b (96 patients). MRI scans were performed,
at baseline and yearly, on 149 patients (73 treated with IFN beta-1a and 76
with IFN beta-1b). Of the latters, 127 (62 treated with IFN beta-1a and 65
with IFN beta-1b) were tested for Nabs at baseline and yearly. Titers of ≥ 20
neutralizing unit/mL were considered positive. Study duration was of two
years. MRI active lesions were identified as: (1) new hyperintense lesions
on PD/T2 scans; (2) enhancing lesions on T1- weighted post-gadolinium
scans; (3) hyperintense enlarging lesions on PD/T2; (4) T1-weighted acute
black holes. In order to control for confounding, the effect of treatment on
MRI activity, stratified for Nabs status, was evaluated with Mantel-Haenszl
and logistic regression analysis.

Results: Mantel-Haenszl analysis showed that IFN beta-1b significantly
reduced the risk of having MRI activity, compared with IFN beta-1a both
at the end of second year (RR = 0.43; 95 %CI = 0.26–0.73), and during the
whole 2-year study period (RR = 0.69; 95 %CI = 0.5–0.94). No statistically
significant difference was found at the end of first year (RR = 0.64;
95 %CI = 0.38–1.07). The logistic regression analysis confirmed these re-
sults both at the end of second year and during the whole study period. Nab
status did not significantly affect changes of MRI activity after treatment.

Conclusions: INCOMIN study did not establish any clear effect of NAb
on MRI and clinical response. INCOMIN study lasted only 2 years, possi-
bly a too short period to evaluate the full impact of NAb. More prolonged
studies, in fact, showed a reduced clinical efficacy in Nab positive patients.
Other studies, however, demonstrated that NAbs to IFN beta-1b tend to
disappear over time. The impact of NAbs on clinical-MRI response to IFN
beta is still highly controversial and, at the moment, any treatment deci-
sion should be based on the clinical and MRI response to therapy and not
only on the occurrence of NAbs.

P581
Quantification of subtle blood-brain barrier disruption in normal ap-
pearing brain tissue and chronic non-enhancing lesions in relapsing-re-
mitting versus secondary progressive MS: a preliminary study
D. Soon, D. Tozer, D. A. Altmann, P. S. Tofts, D. H. Miller
Institute of Neurology (London, UK)

Objective: To find quantitative evidence of blood brain barrier (BBB) dis-
ruption in chronic lesions and normal appearing brain tissue (NABT) of
patients with relapsing remitting (RR) and secondary progressive (SP) MS,
and correlate it with clinical and lesion subgroups.

Background: Leakage of inflammatory mediators from subtle BBB dis-
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ruption in NABT and chronic lesions could contribute to ongoing tissue
damage. Serial dynamic contrast enhanced MRI is a potentially sensitive
method of investigating subtle BBB disruption in these regions.

Methods: Serial T1 relaxation time (T1-RT) maps were obtained before
and at 3 time points (20, 40 & 60 minutes) after administering Gd-DTPA
(0.3 mmol/kg). Regions of interest (ROI) were placed around non- en-
hancing lesions, and in contralateral NABT. In addition to this, a template
of multiple ROIs of NABT was constructed for each patient. T1-RT in the
ROIs was measured at each time point. The shortening of T1-RT in re-
sponse to contrast was used to infer BBB leakage.

Results: 11 patients were scanned (7 SPMS, 4 RRMS). Greater T1-RT de-
crease was observed in MS lesions than contralateral NABT at all post con-
trast timepoints (e. g. median decrease –9.47 % in lesions and –3.5 % in
NABT, p < 0.0001). No significant difference was observed between lesions
in RRMS and SPMS patients. Post-contrast T1-RT decrease in T1 hy-
pointense lesions was greater than in T1 isointense lesions in both clinical
subgroups (RRMS p < 0.05, SPMS p < 0.05). There was a trend for T1-RT
decrease in NABT to be greater in SPMS than RRMS at 40 minutes
(p = 0.08) and the difference was significant at 60 minutes (p = 0.006)

Conclusion: In so far as T1-RT decrease post gadolinium indicates BBB
leakage, the results show greater BBB leakage in chronic (non-enhancing)
lesions than NABT and in T1 hypointense than T1 isointense lesions in MS.
There also appears to be more BBB leakage in NABT in SPMS than RRMS,
but a larger cohort should be studied in order to confirm these preliminary
observations.

P582
Effects of a combined mitoxantrone with methylprednisolone therapy on
primary and secondary progressive multiple sclerosis – an interim analy-
sis
V. C. Zingler, M. Strupp, K. Jahn, A. Gross, R. Hohlfeld, T. Brandt
Klinikum Grosshadern (Munich, D)

Mitoxantrone (mitox) has been shown an effective treatment in secondary
progressive (SP)- and relapsing-remitting multiple sclerosis (MS), (Har-
tung et al. Lancet 2002). The aim of this open trial was to evaluate the ef-
fects of a combined mitox and methylprednisolone (MP) therapy in pa-
tients with primary progressive (PP)- and SP-MS.

Methods: Sixty-five patients with PP-MS or SP-MS who had had an im-
pairment of at least 0.5 or more expanded disability status scale (EDSS)
points on the Kurtzke scale (mean 0.7 ± 0.4, range 0.5–2.5 EDSS-points)
during the preceding 12 months participated in this prospective study. The
treatment protocol called for ten courses of a combined, intravenously ad-
ministered, therapy with MP (500 mg on 5 successive days) and mitox
(10 mg/sqm body surface on day 3). The first three courses were given
every 3 months. Course 4 was administered after 4 months, course 5 after
5, and courses 6–8 after 6 months; courses 9 and 10 were each given after 1
year. Before each course the patients underwent an EDSS evaluation.

Results: So far 65 patients (39 females, 26 males; age 47 ± 11 years, range
20–69 years) have been enrolled. Three of the 65 patients were excluded
(one patient due to new onset of atrial fibrillation; the other two discon-
tinued therapy). Eighteen of the final total of 62 patients suffered from PP-
MS, 44 patients from SP-MS. Currently all patients have completed at least
four courses of therapy (14 patients completed 4, 9 patients 5, 14 patients
6, 8 patients 7, 17 patients 8 up to 10 courses). Upon entering the study, the
PP-MS and the SP-MS groups had a mean EDSS of 5.3 ± 1.4 and 5.6 ± 1.0,
respectively. Overall, the EDSS remained nearly unchanged after four
courses (PP-MS: 5.1 ± 1.5, SP-MS 5.4 ± 1.1) and after 8 courses (PP-MS:
5.2 ± 1.4; SP-MS: 5.5 ± 1.5) in both groups. The EDSS improved in 21 pa-
tients, remained unchanged in 30, and deteriorated in 11 patients by at
least 0.5 points. Patients with PP-MS seemed to profit more from therapy
than SP-patients, but up to now this was not significant.

Conclusion: The results of our ongoing study indicate that mitox com-
bined with methylprednisolone benefits the progression of disability in
patients with primary and secondary progressive MS. Therefore, this ther-
apy regime can be considered a feasible treatment option for these pa-
tients.

P583
Assessment of potential cardiotoxic side effects of mitoxantrone in pa-
tients with multiple sclerosis – an interim analysis
V. C. Zingler, M. Strupp, M. Näbauer, K. Jahn, A. Gross, R. Hohlfeld, T. Brandt
Klinikum Grosshadern (Munich, D)

Introduction: Several studies have shown that mitoxantrone (mitox) may
have beneficial effect on the course of disease in patients with multiple
sclerosis (MS). There is, however, concern that its potentially cumulative

cardiotoxic side effects may cause cardiomyopathy, reduced left ventricu-
lar (LV) ejection fraction (EF), and irreversible congestive heart failure
(CHF). Therefore the aim of this study was to investigate cardiac side-ef-
fects by repetitive monitoring.

Methods: In this prospective study 73 patients with a rapidly deterio-
rating primary (PP) or secondary (SP) progressive MS or a severe relaps-
ing-remitting (RR) form were included. The treatment protocol called for
ten courses of mitox (10 mg/sqm body surface). Before each course a
transthoracic echocardiogram was performed to determine the LV-enddi-
astolic diameter (EDD) and the endsystolic diameter (ESD); the LV-EF was
calculated.

Results: 73 patients (41 females, 32 males; age 48 ± 12 years, range 20–75
years) were enrolled in the study. 25 patients had a PP-, 47 patients an SP-,
and 1 patient an RR-form of MS. Three of the 73 patients were excluded
(two patients discontinued therapy; one patient with a previous history of
ischemic heart disease developed atrial fibrillation after the second treat-
ment with mitox). 70 patients were followed for at least 13 months, i. e.,
they completed at least four courses of therapy. The mean cumulative dose
of mitox was 114.0 ± 33.8 mg. The initial mean-EDD was 47.5 ± 5.7 mm,
mean-ESD 28.2 ± 4.7 mm, and the mean-EF 64.7 ± 5.7 %. On follow-up in-
vestigations after four courses the mean-EDD was 46.8 ± 4.5 mm, mean-
ESD 27.9 ± 3.7 mm, mean-EF 64.3 ± 5.9 %; and after eight courses the
mean-EDD was 45.5 ± 3.3 mm, mean-ESD 27.1 ± 4.6 mm, mean-EF
64.0 ± 8.1 %. Thus, up to now there was no significant change of all para-
meters over time. None of the patients had any regional wall motion ab-
normalities or experienced CHF.

Conclusion: Mitox (10 mg/sqm) did not cause a reduction of LV-EF or
signs of CHF in any of the investigated patients. Further long-term cardiac
monitoring is, however, needed to determine the safety of mitox after ap-
plication of higher cumulative doses.

P584
Attention in multiple sclerosis: evaluation of 115 patients with the relaps-
ing-remitting form
S. Balsimelli, M. F. Mendes, C. P. Tilbery, P. Bertolucci
Santa Casa Sao Paulo (Sao Paulo, BR)

Introduction: Attention plays a role in the cognitive process and the limi-
tation of this capacity may be a result of deficits at the processing of in-
formation and in the working memory, but in patients with relapsing-re-
mitting multiple sclerosis (RRMS) this is not well elucidated.

Objectives: The aim of this study is to investigate attention in patients
with MS, through the use of tests that measure specific aspects of auto-
matic and controlled processing of attention.

Methods: Clinically defined RRMS patients were compared with a
group of normal volunteers, paired as to gender, age and level of education.
The neuropsychological battery included digit span (forward and back-
ward), trail making, cancellation and Stroop tests.

Results: 115 patients and 40 controls were included. In the comparison
of the MS and control group, we observed that in the Digit Span test, there
was no significant difference between the groups, both in the forward or-
der (p = 0.077) and in the backward order (p = 0.245). As to the attention
tests that involved visual-motor speed, mental flexibility and control of in-
hibitory responses, we observed significant differences between the per-
formance of the patients and control group. In the Cancellation test, we ob-
served that response speed was inferior in the patients (p = 0.001). In the
Trail Making test no difference was observed between the groups as to the
number of errors, however, the patients presented a poorer performance
as to time to complete the test, both in part A (p = 0.001) and B (p = 0.001).
In the Stroop test, the patients required more time to complete the three
last stages of the test, with statistical significance for trial 4 (p < 0.001) and
in the total time (p < 0.001).

Conclusions: In conclusion, our results indicate that attention impair-
ment in MS is related to the slowing down of information processing, and
may be affected in all of its stages, with alteration in automatic and con-
trolled processing and in the motor program.

P585
The stability of IFNB-1b (Betaferon®/Betaseron®) and IFNB-1a (Rebif®)
at different storage temperatures
R. Cole, T. Boronina
Johns Hopkins University (Baltimore, USA)

Objective: To determine the effects of different storage temperatures on
the stability of interferon beta (IFNB) therapies for multiple sclerosis
(MS).

Background: Three IFNB products are available for the treatment of



III/151

MS. IFNB-1b (Betaferon/Betaseron) and IFNB-1a (Rebif) are high-dose,
high-frequency treatments, whilst IFNB-1a (Avonex) is a low-dose, once
weekly therapy. The formulations of Betaferon and Rebif both contain al-
bumin for stability. Appropriate storage of IFNB products, as recom-
mended by the manufacturers, is crucial to maintain correct activity. The
recommended storage temperature for Betaferon is room temperature
(25°C), removing any requirement for refrigerated storage. In contrast, the
recommended storage temperature for Rebif is between 2°C and 8°C. If
necessary, Rebif can be stored for up to 30 days from manufacture at no
more than 25°C. The option of storing MS therapies for prolonged periods
at room temperature is an important consideration for patients in main-
taining quality of life.

Methods: To test the stability of Betaferon and Rebif, vials of both prod-
ucts, as provided by the manufacturers, were stored at 4°C, 24°C or 37°C for
up to 8 weeks. Stability was assessed at baseline, 2 weeks, 4 weeks and 8
weeks, using a new vial at each time point. The extent of degradation was
assayed by gel electrophoresis (SDS-PAGE).

Results: The IFNB component of Betaferon and Rebif could be detected
without the removal of albumin. IFNB-1b in Betaferon appeared as two
well-resolved bands at 18 kDa, whilst IFNB-1a in Rebif appeared as two
well-resolved bands at 22.5 kDa. The stability of the Betaferon formulation
did not change after 2, 4 or 8 weeks at either 24°C or 37°C. Degradation of
the Rebif formulation was observed by week 2 at 24°C, increasing at weeks
4 and 8. The degradation of Rebif at each time point was more pronounced
at 37°C. Kinetic analyses revealed that Rebif degradation began after 6 days
at 24°C and 3 days at 37°C.

Conclusions: The Betaferon preparation showed no signs of degrada-
tion when stored at room temperature in accordance with the manufac-
turer’s recommendations. However, Rebif begins to degrade after just 6
days. It is likely that most of the 30-day room temperature storage permit-
ted by the manufacturer elapses by the time this product reaches the pa-
tient. As a result, room temperature storage of Rebif for short periods may
exceed this 30-day period, and therefore adversely affect stability.

P586
Correlation of neuropsychological performance with fatigue in multiple
sclerosis
M. F. Mendes, C. P. Tilbery, P. Bertolucci, S. Balsimelli
Santa Casa São Paulo (São Paulo, BR)

Introduction: Fatigue and cognitive deficits are common in multiple scle-
rosis (MS) patients. Fatigue may negatively impact cognitive performance,
but the association between fatigue and cognition is far from clear.

Objective: This investigation evaluates the interference of fatigue on
cognitive performance, identifying its characteristics and correlations
with other variables.

Methods: Clinically defined remitting-relapsing MS patients were in-
cluded. Patients evaluated with depression by Hospital Depression and
Anxiety Scales (HAD) were excluded. Fatigue was evaluated using the Fa-
tigue Severity Scale (FSS). The neuropsychological battery included digit
span, trail making, memory word list, FAS, Wechsler logical memory,
Raven progressive matrices, cancellation, Buschke memory, and Stroop
tests. Patients were classified as having fatigue with FSS scores above 28
points. Neuropsychological performance was compared between groups.
Correlation between fatigue and neuropsychological performance, age, ed-
ucation, MS duration, and functional disability was investigated.

Results: 75 patients were included, 49 presenting fatigue. There was no
difference in age, education, and MS duration between groups. No correla-
tion between fatigue and neuropsychological performance was found, but
there was positive correlation between fatigue and MS duration, and fa-
tigue and functional disability.

Conclusions: Fatigue is common in MS.A correlation exists between its
severity and functional disability, but this study showed no evidence that
fatigue severity has relation to cognition.

P587
Post-receptorial mechanisms underlie functional disregulation of beta2-
adrenergic receptors in lymphocytes from multiple sclerosis patients
M. Giorelli, P. Livrea, M. Trojano
University of Bari (Bari, I)

Background: The Beta2-adrenergic receptors are over-expressed (two
folds) on lymphocytes from Multiple Sclerosis patients (Zoukos et al.,
1994) where play a relevant role in the downregulation of the immune re-
sponse through the induction of cAMP. By contrast, the oral administra-
tion of the beta-agonist terbutaline fails to regulate the production of both
IL-10 and IL-12 in MS patients (Heesen et al., 2002). Signalling through the

Beta2-adrenergic receptors is desensitised by the G-protein coupled re-
ceptor kinases (GRK).

Objective: To investigate the signalling pathway and the immunoregu-
latory functions associated with the beta2-adrenergic receptors in Multi-
ple Sclerosis.

Methods: Fourteen (14) stable Relapsing Remitting (RR) MS patients
(MS), six (6) relapsing MS patients (MS relapsing), thirteen (13) MS pa-
tients undergoing IFNb-1a (8) or IFNb-1b (5) treatment (MS IFN beta), six
(6) patients affected from Other Inflammatory Neurological Diseases
(OIND), and eleven (11) age and sex-matched healthy controls (HD) were
recruited for this study. We investigated the effects of isoproterenol
(10 mM) on the proliferative response and on the secretion of IFNg asso-
ciated with the anti-CD3+IL-2 stimulation of peripheral blood mononu-
clear cells (PBMCs) from all the study subjects. We also analysed the ex-
pression of the regulatory molecules GRK2/3 and the
isoproterenol-induced cAMP formation in the same PBMCs. Finally, we
studied the effects of dibutyryl-cAMP (a cAMP analogue) on T cell prolif-
eration.

Results: The isoproterenol-induced inhibition of T cell proliferation
and of IFNg secretion were lost in both stable and relapsing MS patients,
but not in IFNb treated MS patients (p < 0.0001). The expression of GRK2-
3 was reduced (–30 %, P < 0.05) in both non-treated as well as in IFNb
treated MS patients. The isoproterenol-induced cAMP formation was in-
creased in PBMCs from untreated as well as IFNb treated MS patients. Dif-
ferently, dibutyryl-cAMP strongly inhibited the PBMCs proliferation from
HD (–70 %; p < 0.0001) and IFNb treated MS patients (–50 %; p < 0.0001),
but only in a slight manner those from both stable (–30 %; p < 0.05) and re-
lapsing MS patients (–30 %, p < 0.05).

Conclusions: The intracellular signalling pathway associated with the
Beta2-adrenergic receptors is down-regulated downstream the cAMP level
in lymphocytes from MS patients. Treatment with IFNb renews the potent
down regulatory function of the Beta2-adrenergic receptors on lympho-
cytes activation.

P588
Visual psychophysical deficit, visual evoked potentials and magnetic res-
onance imaging in the treatment of secondary progressive multiple scle-
rosis
E. Pye, S. Weatherby, M. Davies, P. Caruana, R. Williams, N. Haq, D. Foster,
C. Hawkins
University Hospital of North Staffordshire, Cornwall House Magnetic Res-
onance Imaging Centre, UMIST on behalf of the Keele MS Research Group,
UK

Introduction and objectives: Standard techniques for the evaluation of
multiple sclerosis (MS) include pattern-reversal evoked potentials (VEP)
and magnetic resonance imaging (MRI) which may not directly relate to
overall clinical status. Visual psychophysics provides a sensitive measure
of visual sensory deficit, the results of which may be interpreted in terms
of two major visual pathways (magnocellular and parvocellular) according
to the spatial frequency, temporal frequency and colour of the stimuli
used.

Since the effects of any treatment may be detected more easily within a
particular functional domain, a combined visual psychophysical, MRI and
VEP study was undertaken of MS patients receiving the disease-modifying
therapy interferon-beta-1a.

Methods: 20 patients with secondary progressive MS, enrolled in a
phase III trial of interferon-beta-1a (Rebif,® Serono International, n = 618
patients) were studied with expanded disability status scale (EDSS), VEP,
MRI and visual psychophysics. Measurements were made at enrolment and
again after three years of treatment (8 placebo, 7 interferon-beta-1a 22 mcg
tiw, 5 interferon-beta-1a 44 mcg tiw).

Results: Over the three years of the study none of the patient groups
demonstrated significant changes from baseline in visual psychophysical
thresholds, VEP amplitude or P100 latency, There was a significant im-
provement in burden of disease as measured by MRI sequences which was
associated with interferon-beta-1a treatment (p = 0.02).

Conclusion: In this small subcohort (3 % of the total enrolled) from a
study of patients with SPMS, treatment with interferon-beta-1a did not
have an effect on the function of visual magnocellular and parvocellular
axons or on signal conduction as assessed by visual psychophysics or
VEPs. The improvement in MRI suggests that structural measures of MS
disease burden appear dissociated from measures of sensory deficit in the
visual pathways.
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P589
Relapsing-remitting multiple sclerosis: a long-term observation of im-
munomodulatory therapy
F. Romanowski, E. Straube, J. Heinemann, R. Rhein
Integrated MS Medical Care Unit SIDA, e. V., University of Hanover
(Hanover, D)

In multiple sclerosis (MS) powers of vision is deteriorated due to inflam-
mation of optic nerve and visual pathway, especially during relapses. The
function of optic nerve and visual pathway may be assessed by determina-
tion of visual evoked potential (VEP). The prolongation of stimulus trans-
port can be measured as prolongation of latent period (P-100), which is the
time between visual stimulus and response and which is for healthy per-
sons 100 ms on average.

In a medical care unit specialized in treatment of MS in Lowersaxony
patients with relapsing-remitting MS (RR-MS) were retrospectively ob-
served for a long-term period. Aim of this investigation was to determine
long-term efficacy of immunomodulatory drugs by measurement of VEP
and annual relapse rate (ARR).

Within 8 years data of 178 patients who regularly visited the medical
care unit had been collected. A change of immunomodulatory drug within
the observation time was not excluded. 90 patients had been treated with
interferon (IFN), 91 with intravenous immunoglobulins (IVIG) and 52
with glatiramer acetate (COP); for 39 patients data for periods without any
therapy had been available. Data for 225, 289, 99 and 39 years of observa-
tion, resp., could be analysed.

For untreated patients a mean prolongation of latent period P-100 of
2.7 ms per year was determined. IVIG therapy resulted in a significant de-
crease of P-100 of –0.45 ms per year whereas IFN and COP therapy resulted
in a mean prolongation of + 0.65 and 0.68 ms, resp.

Within the same period untreated patients experienced a mean of 0.9
relapses per year (ARR) whereas for IVIG treated patients mean ARR was
clearly reduced to 0.3. On treatment with IFN or COP ARR was 0.5 and 0.6,
resp.

The results of this retrospective long-term investigation confirm the
trial-proven efficacy for IFN and COP. Under similar conditions also IVIG
improved the course of disease as measured by ARR and P-100. This clearly
supports the findings from clinical trials for this immunomodulatory ther-
apy. Additionally long-term follow-up of latent period P-100 might be a
suitable marker for course of disease which can be determined by standard
equipment without great effort even in a neurologists medical office.

P590
Mitoxantrone therapy in multiple sclerosis and acute leukaemia: a case re-
port out of 644 treated patients
R. Voltz, M. Starck, M. Strupp, H. Kolb
Klinikum Grosshadern, Marianne-Strauss-Klinik (Munich, Kempfen-
hausen, D)

Background: As a rare complication of mitoxantrone (MITOX) therapy in
multiple sclerosis (MS), a therapy related acute leukaemia (TRAL) may de-
velop. The incidence is difficult to estimate, as mostly single cases are re-
ported, up to now a total of eight MS patients.

Method: Here we report a new case out of 644 patients.
Case Report: This is a 45 year old female patient with secondary pro-

gressive MS who developed TRAL after a total dose of 48 mg/m2 MITOX.
The TRAL was classified as acute myeloblastic leukaemia (AML) M4eo and
showed an inversion of chromosome 16 and a partial trisomy 11. Her
TRAL was treated with chemotherapy followed by allogeneic bone marrow
transplantation. It responded well to the transplantation, whereas the MS
symptoms initially worsened but have nearly returned to the pre-trans-
plantation level. This report brings the published frequency of MITOX-as-
sociated TRAL in MS therapy to five in a total of 2,236 treated MS patients,
representing an incidence of 0.22 % representing a 100fold increase over
background risk.

Conclusion: Therapy related acute leukaemia may occur as a severe
complication of mitoxantrone therapy in MS. Obtaining informed consent
of the MS patient should also cover this complication.

P591
MRI data in comparison of 500 mcg interferon beta-1b with 250 mcg: first
phase of the BEYOND programme
D. Jeffery, B. Arnason, G. Bigley, P. Coyle, D. Goodin, B. Hurwitz, S. Kaba, B.
Thrower, S. Kirzinger, S. Lynch, R. Mandler, D. Mikol, K. Rammohan, R.
Sater, S. Sriram, W. Byrnes, M. Wash, F. Boateng, P. Jakobs, T. Bogumil, A. Ab-
dul-Ahad
Wake Forest University School of Medicine, Surgery Brain Research Insti-
tutes, University of Nevada School of Medicine, SUNY at Stony Brook, Uni-
versity of California San Francisco, Duke University Medical Center, Shep-
herd Center, Louisville Neuroscience Research Center, University of
Kansas, George Washington University, University of Michigan, Ohio State
University, High Point Neurological Associates, Vanderbilt MS Center,
Berlex Laboratories Inc., Schering AG (Winston-Salem, Chicago, Reno,
New York, San Francisco, Durham, Atlanta, Louisville, Kansas City, Wash-
ington, Ann Arbor, Columbus, High Point, Nashville, Montville, USA;
Berlin, D)

Objective: To compare the efficacy of 500 mcg and 250 mcg interferon beta-
1b (IFNB-1b) using MRI outcomes, in patients with relapsing-remitting
multiple sclerosis (MS).

Background: The licensed dose of 250 mcg IFNB-1b subcutaneously
(sc) every other day (eod) has unsurpassed efficacy, but higher doses of
IFNB-1b have not been evaluated on MRI and might provide improved ef-
ficacy. Accompanying data demonstrated that 500 mcg IFNB-1b sc eod, a
dose higher than any currently available IFNB, was well tolerated.Whether
higher dosing of IFNB-1b will result in greater clinical efficacy is an issue
still to be addressed. The first phase of the BEYOND programme compared
the effect of 250 mcg and 500 mcg IFNB-1b on various brain MRI measures
including the frequency of enhancing lesions and combined unique lesion
activity.

Methods: A multicentre, randomised, double-blind, parallel group
study comparing IFNB-1b 500 mcg with 250 mcg sc eod for at least 12
weeks. Escalation of the study drug over the first 6 to 12 weeks was followed
by administration of the full dose. Primary outcomes were safety and tol-
erability. T2-weighted and T1-weighted (before and after 0.1 mmol/kg
gadolinium-administration) MRI scans were performed at baseline and
week 12 for each patient, and these were analysed in a blinded fashion.

Results: IFNB-1b 500 mcg was well tolerated and there were no new or
unexpected adverse events. Pre-planned and post-hoc descriptive analyses
showed: median percentage change in T2 lesion volume from baseline was
–6.9 % in the 500 mcg IFNB-1b group vs –1.8 % in the 250 mcg group (T2
lesion number –8.7 % vs –7.8 %); median Gd-enhancing lesion volume and
number at week 12 was 0 in both groups (baseline volume 0 mm3 vs
13 mm3; baseline number 0 vs 1). Change in mean Gd-enhancing lesion
number was –90 % in the 500 mcg group vs –70 % in the 250 mcg group
(volume –96 % vs –93 %). The mean number of newly active lesions at
Week 12 was 0.8 in the 500 mcg group and 1.7 in the 250 mcg group.

Conclusions: The small sample size and short duration of the trial
mean that the results must be regarded as preliminary, but the findings in-
dicate a trend towards a more positive effect of 500 mcg IFNB-1b on some
MRI parameters compared with the 250 mcg dose. The clinical and MRI ef-
ficacy, safety, and tolerability of 250 mcg and 500 mcg IFNB-1b, and glati-
ramer acetate, will be comprehensively evaluated in the second phase of
the BEYOND programme.

P592
Cutting the cost and length of clinical trials – the importance of choosing
the right outcome measure
J. Zajicek, A. Thompson, J. Hobart
Peninsula Medical School, National Hospital for Neurology and Neuro-
surgery (Plymouth, London, UK)

Clinical trials in many chronic neurological diseases have been hampered
by the lack of appropriate clinical outcome measures. Using the EDSS MS
rating scale as an outcome measure, trials require large numbers of pa-
tients followed up for prolonged periods in order to demonstrate effects.
Such studies are expensive and prone to high dropout rates, often 10 % per
annum, making interpretation of results difficult. In order to develop clin-
ical trials for progressive disease, reduce dropout and assess the long-term
impact of treatments in MS we have been comparing outcome measures.
We tested the properties of various outcome measures for MS trials by
evaluating their responsiveness, intercorrelations and statistical signifi-
cance of change scores in 77 consecutive patients receiving steroids for MS
relapse. We demonstrate that, in order to obtain the same significant clin-
ical effect using the different scales, sample sizes vary substantially. If 100
patients are required for the patient-orientated MSIS-29, the numbers for
the other scales are: MSFC = 219; SF-36 = 381; EDSS = 891; UKNDS
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LL = 1371. Standardised response means varied from 0.33–1.22 and signif-
icance of change scores varied from p < 0.001 (MSIS 29 and MSFC) to
P > 0.05 (UKNDS LL). These findings have important implications for the
cost, length and feasibility of clinical trials.

P593
IgG gammopathy as an adverse effect of interferon-beta therapy
R. Clerici, M. De Riz, M. Ronzoni, M. Carpo, G. Conti, P. Baron, E. Scarpini,
N. Bresolin
IRCCS Ospedale Maggiore di Milano (Milan, I)

Multiple sclerosis (MS) is a cell-mediated autoimmune disease directed
against central nervous system myelin components. Evidence suggests a
predominance of Th1 activity in MS relapse and elevated Th2 cytokines
during remission.

Interferon Beta (IFN b) is now the most widely prescribed therapy for
long-term immunomodulation of MS. IFN b reduces relapse rate, disease
activity as measured by MRI, and disease progression. Most studies indi-
cate a suppression of the generation of autoreactive CD4 + Th1 cells and a
decrease of Th1 cytokines following interferon-b treatment, but a clear
shift from a Th1 network to a Th2 environment has been difficult to be
demonstrated. Although the flu-like syndrome is the most common side
effect, laboratory abnormalities are frequently observed: lymphopenia,
neutropenia, leukopenia and increased liver aminotransferase values.

In two patients (4 %), one affected by secondary progressive form with
relapses and one by relapsing-remitting form of MS, of those treated with
IFN b 1 b (250 mcg other day sc), three months after the beginning of the
therapy, the routine serum protein electrophoresis showed small mono-
clonal proteins. The immunoelectrophoresis demonstrated heavy chain
IgG and K type of light chains. Urine test excluded the presence of light
chain excretion. These laboratory data demonstrated the benign nature of
the monoclonal gammopathy, a MGUS.

In both patients the IFN b therapy has produced clinical and neurora-
diological effects measured as a reduction of either the relapse rate and the
disability progression, and no appearance of gadolinium positive areas on
MRI.

Two hypotheses could explain the gammopathy: the first is the pres-
ence of Interferon neutralizing antibodies (their detection is still under in-
vestigation), but it is in contrast with the clinical efficacy; the second one
is the activation of B cells by Th2 cytokines. The neurologist has to moni-
tor the gammopathy because the risk of MGUS progression to a malignant
plasma cell proliferative disorder is approximately 1 % per year.

P594
Multiple sclerosis presenting as chronic optic neuropathy
A. Barling
Queen Elizabeth Hospital (Birmingham, UK)

Background: Visual loss in multiple sclerosis is typically the result of acute
optic neuritis. Progressive visual loss also occurs but it is very rare for mul-
tiple sclerosis to present in this way.

Method: We report two cases of multiple sclerosis that presented with
chronic demyelinating optic neuropathy. Both of these cases experienced
painless, slow, substantial, bilateral visual loss over a time course of three
to twelve months, both cases failed to recover their acuity. There is only one
other paper documenting multiple sclerosis presenting in this way and
that was prior to MRI scanning and screening for Leber’s hereditary optic
neuropathy.

Conclusion: From a review of the literature it can be concluded that
there is substantial evidence of progressive visual loss in up to 90 % of mul-
tiple sclerosis patients. The rarity of cases presenting in this way may well
represent a lack of appreciation that chronic demyelinating optic neu-
ropathy can herald the diagnosis of multiple sclerosis. Chronic optic neu-
ropathy is also difficult to appreciate in the early stages as it is asympto-
matic. It is important to recognise this condition as chronic optic
neuropathy has a significant morbidity in the multiple sclerosis popula-
tion. It is also crucial to appreciate that multiple sclerosis can present in
this way, failure to appreciate this could result in the diagnosis of multiple
sclerosis being delayed or missed.

Motor neuron disease

P595
Increased serum VEGF levels in patients with amyotrophic lateral sclero-
sis
J. Ilzecka, Z. Stelmasiak
Medical University (Lublin, PL)

Introduction: There is evidence that glutamate-mediated toxicity may play
a role in the etiopathogenesis of amyotrophic lateral sclerosis (ALS). It is
known that vascular endothelial growth factor (VEGF) is a multifunctional
cytokine that can protect neurons from glutamate-mediated toxicity. The
aim of this study was to investigate serum VEGF levels in ALS patients.

Methods: Fifteen (seven males, eight females) ALS patients with an av-
erage age of 56.4 years and 15 (six males, nine females) controls with an av-
erage age of 53.8 years took part in the study. The mean duration of the dis-
ease was 16.5 years. ALS patients were diagnosed according to El Escorial
criteria of the disease and divided according to type of ALS onset (bul-
bar/limb), clinical state of patients (mild/severe) and ALS duration (short-
up to 12 months/long-over 12 months). VEGF was measured by the en-
zyme-linked immunosorbent assay. Serum VEGF was detectable in all
samples. For statistical analysis the Mann-Whitney test and Spearman
rank correlation were used.

Results: The study showed that serum VEGF levels are significantly in-
creased in ALS patients compared with controls (median 438.25 pg/ml;
range 98.06–936.96 pg/ml and median 239.13 pg/ml; range 71.02–669.72
pg/ml, respectively) (p = 0.019). Serum VEGF levels were not dependent on
clinical parameters of ALS (type of ALS onset, clinical state of patients, or
duration of the disease) (p > 0.05). There was also no correlation between
serum VEGF levels and clinical state of patients, nor ALS duration
(p > 0.05).

Conclusions: Data indicates that VEGF may be implicated in the
etiopathogenesis of ALS and may suggest a protective role of this cytokine
against glutamate-mediated toxicity in this disease. However, serum VEGF
cannot be a marker of ALS activity.

P596
Very late onset of X-linked bulbospinal muscular atrophy (Kennedy syn-
drome)
A. Täuber, W. Dietrich, G. Berger, F. Erbguth
Klinikum Nürnberg Süd (Nuremberg, D)

Kennedy-Syndrome is a X-chromosomal recessive bulbospinal muscular
atrophy (X-BSMA), in some cases associated with endocrinological dis-
turbances such as androgen insensitivity and diabetes mellitus. X-BSMA is
characterized by almost symmetrical muscular atrophy, weakness and fas-
ciculations predominantly of bulbar, facial and proximal muscles of the ex-
tremities, with typical onset in the third to fifth decade. Disease progres-
sion is usually slow and live expectancy normal. Sensory symptoms are
clinically rare, but sensory nerve action potentials may be abnormal. Ad-
ditional symptoms are important for differential diagnosis, and include
postural tremor, gynecomastia, testicular atrophy and impotence. X-BSMA
is caused by a CAG repeat expansion in the first exon of the androgen re-
ceptor (AR) gene on the X-chromosome. The size of CAG expansion sig-
nificantly influences the age of onset, but neither clinical features nor dis-
ease severity. The most frequently early symptoms are gynecomastia,
muscle pain, and premature muscular exhaustion.

We report on a 81 year old man presenting with a slow development of
bilateral weakness of the proximal muscles of the upper and lower limbs
over the preceding 6 years. Neurological examination disclosed a mild
paresis and gross muscle atrophy of the small muscles of the hands as well
as mild proximal weakness of the legs and arms. Tendon reflexes were de-
pressed and pyramidal signs were absent. Spontaneous fasciculations of
the buccal muscles and less pronounced of the limb muscles were ob-
served. There was a slight pallhypaesthesia at the ankles. Additionally, bi-
lateral gynaecomastia was observed. Laboratory results were normal ex-
cept for a raised creatine kinase and pathological glucose tolerance test.
Motor nerve conduction velocities were only slightly reduced whereas sen-
sory action potentials were absent. Electromyograpy showed the typical
features of chronic neurogenic denervation in all examined muscles. Mo-
tor evoked potentials were normal. The genetic analysis showed 44 CAG
trinucleotid repeats within the AR gene (normal 11–34 repeats), which
prooved the diagnosis of X-BSMA.

The example of our patient illustrates the heterogeneity of clinical pre-
sentation in X-BSMA. A very late onset in the eighth decade complicates
the differential diagnoses encompassing amyotrophic lateral sclerosis,
spinal muscular atrophy, muscular dystrophies and other types of motor
neuron disease.
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P597
Amyotrophic lateral sclerosis in the young: clinical and epidemiological
features
J. Mandrioli, P. Faglioni, P. Sola
University of Modena (Modena, I)

Objective: Previous epidemiological studies on amyotrophic lateral sclero-
sis (ALS) in our province showed incidence and prevalence rates of 2.16
and 4.02/100,000 respectively. No data are present about the clinical fea-
tures and the epidemiological entity of the disease among young people.

Materials and methods: from 1990 a local register ascertaining cases of
ALS in the province of Modena is active, both retrospectively (until 1998)
and prospectively (from 1999). All the cases are defined considering the El
Escorial Revised Diagnostic Criteria. Among 195 sporadic ALS patients we
detected the clinical records of patients aged under 51 at disease onset, in
order to show the clinical characteristics of ALS in young people.

Results: During the period considered, 30 residents (13 F, 17 M) were
aged under 51 years (from 25 to 50 years) at the disease onset, whereas 165
(83 F, 82 M) were over 50 years. Considering Modena population aged from
25 to 50 years, the mean annual incidence of young ALS was 0.94/100,000
and the mean mortality rate was 0.40/100,000; in the older group, mean in-
cidence and mortality rates were 4.99 and 3.99/100,000 respectively. The
average age at onset was 41.14 years in the young and 66.82 years among
patients over 50 years at onset. Mean time from onset to diagnosis was
longer in younger patients (13.6 months; 12.65 among men, 14.85 among
women) than in older ones (10.65 months; 8.34 among men, 12.94 among
women).ALS with onset at lower limbs (36.97 %) and bulbar ALS (36.36 %)
were the most common clinical forms in the older group, whereas the
prevalent clinical forms in the young were the one with onset at higher
(43.33 %) and lower (33.33 %) limbs. Bulbar ALS was less represented
among young patients. The 56.66 % of young ALS patients were still alive
at 31 December 2003, in contrast with the 20 % of older patients. Among
patients dead for ALS, the mean disease duration from onset was 30.02
months for the older (30.96 F, 28.95 M) and 39.31 months for the younger
(36.00 F, 43.17 M).

Discussion: ALS is five times rarer in young people than in people aged
over 50 years, and it is characterized by a ten time lower mortality. The
greater survival in younger people may be related to the young age itself,
but also to a more benign disease course requiring a longer time to have a
diagnosis, and to the less common onset in the bulbar district. The effect
of these clinical features should be considered in clinical trials design.

P598
Lack of association between VEGF gene promoter variability and spo-
radic ALS
R. Del Bo, M. Scarlato, S. Ghezzi, C. Casellato, E. D’Adda, A. Prelle, E. Nobile-
Orazio, N. Bresolin, G. P. Comi
University of Milan (Milan, I)

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative
disorder involving upper and lower motoneuron with an incidence of
about 1:100,000. The large majority of patients are sporadic cases and only
5–10 % show an inherited form. Vascular Endothelial Growth Factor
(VEGF), an important angiogenesis citokine, has been described to have
pleiotropic effects on neuronal survival, neuroprotective processes, regen-
eration, growth, differentiation and axonal outgrowth. Specific polymor-
phic changes within the VEGF gene promoter have been recently associ-
ated with lowered VEGF plasma levels, reduced VEGF gene transcription
and increased risk to develop ALS.

We tested the involvement of VEGF as a susceptibility gene in ALS
screening a portion of the VEGF gene promoter for known SNPs in 60 Ital-
ian sporadic ALS patients, randomly enrolled from the Department of
Neurology, Policlinico of Milan. Total DNA was isolated from peripheral
blood samples and two DNA regions containing specific portions of the
VEGF gene promoter were amplified and directly sequenced, according to
standard procedures. Two-tailed Pearson’s Chi-square and Fisher’s exact
tests were used to compare genotype or allele frequencies and corre-
sponding Odds Ratios and 95 % Confidence Intervals were calculated. To
assess a functional relevance of VEGF SNPs, serum VEGF concentrations
were measured according to specific promoter genotypes.

Genetic analysis failed to find different distributions of C (–2,578)A, C
(–1,198)T, G (–1,190)A and G (–1,154) A polymorphisms in the ALS popu-
lation compared to 186 age-matched healthy controls. Serum VEGF levels
were not different between ALS patients and controls (365.6 ± 223.70 pg/ml
vs 385.4 ± 179.8 pg/ml; p > 0.05); moreover, serum concentrations were not
correlated to specific VEGF gene promoter genotypes.

In this small-scale study we found a non-significant difference between
Italian ALS patients and controls in terms of both VEGF gene promoter

variability and VEGF levels; larger numbers of patients are needed to ver-
ify that this is a true association.

P599
Epidemiological features of motor neuron disease in Southwestern Greece
A. Argyriou, P. Polychronopoulos, I. Andriopoulos, S. Papapetropoulos, G.
Katsoulas, J. Ellul, S. Salakou, E. Chroni
University Hospital of Patras (Rion, Patras, GR)

Aim: To evaluate the epidemiological features of Motor Neuron Disease
(MND) in a region (835,000 inhabitants) of southwestern Greece.

Patients and Methods: All cases of adult-onset MND, encompassing
Amyotrophic Lateral Sclerosis (ALS), Progressive Bulbar Paralysis (PBP)
and Progressive Spinal Muscular Atrophy (PSMA), diagnosed from
1990–2003 at the department of Neurology of the University Hospital of
Patras, have been retrospectively analysed.

Results: Overall 133 patients were identified, corresponding to an aver-
age annual incidence rate of 1.13/100,000 (95 % C.I: 0.95–1.35), 1.47 for
males (95 % C.I: 1.18–1.82) and 0.81 for females (95 % C.I: 0.6–1.08), with
a male to female incidence ratio of 1.77:1. The annual incidence rate, age
and sex adjusted to the Greek population in 2001 was 1.35 cases per 100,000
inhabitants, 1.83 for men and 0.9 for women, while the same annual inci-
dence rate adjusted to the European population was 1.15/100,000 popula-
tion, 1.54 for males and 0.78 for females. The mean age at the time of diag-
nosis was 61.5 ± 13.3 years. Annual incidence rates increased with
advancing age with the highest peak between ages 59–68 and 69–78 (53 and
28 cases respectively). Indicatively, at the age 59–68, the incidence rate
reached the value of 0.45/100,000 population/year. ALS was found to be 5.8
times more frequent than PSMA (0.95/100.000/year vs 0.16/100,000/year)
and 37 times more frequent than PBP (0.95/100,000/year vs 0.03/
100,000/year).

Conclusions: There was no statistically important difference in the re-
sults of the considered epidemiological parameters of our study to those
reported by most other similar previously studies.

P600
Clinical features of motor neuron disease in Southwestern Greece
A. Argyriou, P. Polychronopoulos, I. Andriopoulos, S. Papapetropoulos, G.
Katsoulas, J. Ellul, S. Salakou, E. Chroni
University Hospital of Patras (Rion, Patras, GR)

Aim: To evaluate the clinical features of Motor Neuron Disease (MND) in
a region (835.000 inhabitants) of southwestern Greece.

Patients and Methods: The medical records of all patients diagnosed
with adult-onset MND at the Department of Neurology of the University
Hospital of Patras from 1990–2003, were reviewed. The medical and de-
mographic background of patients with MND was compared to that of 135
controls patients randomly selected from the case records of our depart-
ment.

Results: Overall 133 patients were identified, corresponding to an ave-
rage annual incidence rate of 1.13/100.000 population (95 % Confidence
Intervals: 0.95–1.35). 85 of them were men (63.9 %) and 48 were (36.1 %)
females having a mean age of 61.4 ± 13.3 years. The most common type of
MND was ALS, identified in 111 (83.5 %) patients Two of them had posi-
tive family history of ALS. There were 19 cases (14.3 %) classified as PSMA
and 3 (2.2 %) cases as PBP. The median age at onset was 60.3 ± 13.5 years,
while the mean delay between age at onset and age at diagnosis was
1.3 ± 1.1 years. The site of symptoms onset involved lower limbs in 76
(57.2 %) cases, upper limbs in 32 (24 %) cases, bulbar region in 22 (16.5 %)
cases and respiratory muscles in 3 (2.3 %) cases. The patients were fol-
lowed-up throughout the illness in 62.3 % of cases. Data about long-term
outcome were obtained by telephone contact in another 23 (17.3 %) pa-
tients. The median survival time after onset of disease was 20.4 ± 8.3
months for ALS, 15.3 ± 4.5 months for PBP and 38.1 ± 26.4 months for
PSMA. When compared to controls, patients with MND presented similar
rates of positive past medical history. Likewise, data on occupation and
toxic exposure factors revealed no association between any of them and
occurrence of the disease. The same applied for educational, marital sta-
tus, lifestyle habits (smoking, alcohol intake). For all the above correla-
tions, x2, p = ns.

Conclusion: The study of patients with MND showed a predominance
of ALS patients. No potentially causative clinical associations were found
and no relation between occupational exposure, trauma and the disease
was noted.
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P601
Parieto-occipital atrophy in chronic juvenile ALS with long-term progres-
sion of 47 years
T. Meyer, C. Nolte, A. Hopt, U. Kopp, P. Linke
Charite University Hospital (Berlin, D)

Background: Chronic juvenile ALS is a heterogeneous disease, character-
ized by age of onset before 25 years, a progressive and benign course, up-
per and lower motor neuron involvement and the absence of sensory, cere-
bellar, extrapyramidal and other atypical features. Abnormalities on
magnetic resonance imaging (MRI) have been reported in the cortex and
corticospinal tract of a subset of typical ALS patients. Little is known about
MRI features of ALS patients with long-term progression and survival.

Case report: we report a 71 years old male patient, who at the age of 24
years developed a slowly-progressive upper and lower motor neuron syn-
drome. After the clinical course of 47 years the patient was wheelchair-de-
pendent and showed a high grade of upper-extremity disability. In the last
two years he noticed significant progression of dysarthria and dysphagia.
The patient was without need for ventilatory support or sustained nutri-
tional intervention. The ALS Severity Scale was currently 21 of 40. There
were no atypical symptoms, and no evidence for dementia. Biochemical
workup was negative.

Results: A diagnosis of chronic juvenile ALS was made. The patient ful-
filled the criteria for definite ALS by the WFN criteria. T1 and T2 weighted
MRI of the brain revealed severe, bilateral cortical atrophy of the parietal-
occipital lobes and the pre-central gyrus, followed by cerebral atrophy of
the frontal and anterior temporal regions. There was no evidence for signs
of corticospinal tract hyperintensity.

Conclusion: We present a case of chronic juvenile-onset ALS with a nat-
ural history of 47 years and ongoing disease progression. This patient rep-
resents – to our knowledge – the longest reported disease duration of clin-
ically typical and definite ALS. In our patient, MRI of the brain revealed an
unusual pattern of severe cortical atrophy of the occipital, parietal lobes
and the cingular gyrus. This finding contributes to the notion that chronic
juvenile ALS may present with highly variable features of multi-system in-
volvement. The investigation of extended groups of ALS patients with pro-
longed survival will be important to define MRI abnormalities which are
associated with slow disease progression.

P602
ALS and associated conditions: is there any causative relationship?
A. Vujic, Z. Stevic, S. Pavlovic, D. Lavrnic, V. Rakocevic, R. Trikic, I. Basta, S.
Apostolski
Institute of Neurology, University of Belgrade (Belgrade, CS)

Introduction: Although the association of sporadic ALS (SALS) with many
disorders and conditions is well known, their frequency has not been pre-
cisely determined as yet. A causative relationship between many of these
disorders and SALS has not been clearly established. The aim of the pre-
sent study was to investigate the frequency of other disorders and condi-
tions which are associated with SALS.

Patients and methods: The study included SALS patients who were di-
agnosed at the Institute of Neurology, Belgrade, Serbia in the period be-
tween 1992–2002. All patients fulfilled the criteria of probable or definite
ALS according to El Escorial criteria. In this study the SALS patients with
associated disorders and conditions which preceded the onset of SALS,
were selected and these data were statistically evaluated.

Results: The study population comprised 674 (404 males and 290 fe-
males) SALS patients. The mean age of onset was 58.7 ± 11.7. In 162 (24 %)
patients associated conditions were found, among which the most com-
mon were spinal degenerative changes (5.7 %), trauma (4.8 %) and surgi-
cal stress (5 %) occurring less than 3 years before the onset of ALS; inter-
vertebral disc protrusion (4.6 %) and hypertension (3.9 %) (p < 0.01).
Further, ALS was associated with brain ischemia (2.5 %) and trauma
(2.1 %), which occurred shortly before the onset of the disease (p < 0.05).
Trauma and surgical stress preceding the onset of disease for less than 3
years, as well as intervertebral disc protrusion and spinal degenerative
changes were more frequent in patients with spinal onset of SALS
(p < 0.01). In cases were trauma shortly preceded the onset of ALS the first
symptoms appeared in the traumatized limb (83.3 %) (p < 0.01). In all pa-
tients who manifested the first symptoms immediately after the discec-
tomy, the symptoms of ALS appeared in the priory affected region
(p < 0.05).

Conclusions: It is not uncommon for ALS to be associated with other
diseases and conditions. Surgical stress, as well as trauma seems to precip-
itate the onset of SALS.

P603
Toxicity of cerebrospinal fluid in patients with amyotrophic lateral scle-
rosis and level of glutamate
I. Fedotova
Kharkov Medical Institute (Kharkov, UKR)

Objectives: The purpose of this research was to study: Is the cerebrospinal
fluid (CSF) in patients with amyotrophic lateral sclerosis (ALS) toxicity or
not.

Methods: We studied the level of glutamate in patients with ALS.
Results: 56 patients out of 82 patients under observation in (CSF)

showed reliable increase of level of glutamate. The other patients had nor-
mal level of glutamate. In the nervous tissue culture we reveal great dam-
age of anterior horn cells and formation of abnormal phosphorylated
neuro-filaments there and also anomaly of cytoarchitectonics. Such toxic-
ity of (CSF) concerning neurons in the nervous tissue culture, perhaps is
correlated with alfa-amino-3hydroxy-5methylisoxa-zole-4 propionate
(AMPA) and kainite receptors activation. This toxicity in our investigation
is correla-ted with the amount of glutamate in (CSF): (CSF) with increased
level of glutamate caused the marked toxic effect, where as (CSF) with nor-
mal level of glutamate did not cause the effect.

Conclusion: We managed to show toxicity of (CSF) in patients with ALS
to neurons in tissue crops.The selected subgroups of patients with ALS in-
volving glutamate excitotoxity, who have high level of glutamate in (CSF)
may become important while evaluating clinical reaction while using
antiglutamate agent- Riluzole (Rilutek).

P604
SPECT evaluation of patients with amytrophic lateral sclerosis
H. Kömek, Y. Tamam, I. Apak, S. Sureyya Cerci, H. Kaya
Dicle University Medical Faculty (Diyarbakir, TR)

Aim: The degeneration in the pyramidal motor system is the most charac-
teristic feature of motor neuron diseases. Amyotrophic lateral sclerosis
(ALS) is the most common type of motor neuron diseases in which ante-
rior horns of the spinal cord most commonly involved. The exact patho-
genesis of Amyotrophic lateral sclerosis is unknown. The aim of this study
was to evaluate patients diagnosed as amyotrophic lateral sclerosis via
SPECT imaging and determine possible changes in blood flow of these pa-
tients and its relationship with several symptoms.

Material and method: Eleven patients (8 male, 3 female) with Amy-
otrophic Lateral sclerosis whose diagnosis were confirmed by electromyo-
graphy has been included in the study. The mean duration of the disease
was 8.2 years. The mean age of the patients was 53 years. EEG and magnetic
resonance imaging results of all patients were within normal limits. Eleven
healthy people (4 female, 7 male) with a mean age of 51 years formed the
control group for the study. We performed resting brain SPECT to the pa-
tients and healthy controls injecting 20 mCi of Tc-99m HMPAO intra-
venously. SPECT images were evaluated visually. Data from patients and
control group were compared statistically

Results: There were statistically significant differences between control
and patient group in frontal, parietal and temporal lobes as well as in thal-
amus. The blood perfusion on the right precentral gyrus, right fronto-pari-
etal lobe and right superior temporal lobe and left thalamus (p < 0.05) were
decreased in patients with amyotrophic lateral sclerosis.

Conclusion: In addition to clinical and laboratory findings, Regional
cerebral perfusion changes may exist in the patients with amyotrophic lat-
eral sclerosis which might shed light on course and etiology of amy-
otrophic lateral sclerosis.

Infection of the nervous system

P605
Antigen-driven immunoblots and polymerase chain reaction in cere-
brospinal fluids from 30 patients with suspected varicella-zoster infec-
tion of the nervous system
S. Grégoire, C. J. M. Sindic
Cliniques Universitaires Saint Luc (Brussels, B)

Objective: Cerebrospinal fluid (CSF) analysis is a key tool in the diagnosis
of central nervous system (CNS) infection with varicella-zoster virus
(VZV). Detection of intrathecal synthesis of VZVspecific antibodies and
amplification of VZV DNA by polymerase chain reaction (PCR) are well-
established techniques. We present a detailed CSF analysis of patients sus-
pected to harbor CNS VZV infection and possible correlations with clini-
cal pictures.
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Materials: Thirty patients were included and distinguished in four
groups. First one consisted of 23 cases with a rash in one or more der-
matomas and clinical suspicion of radiculitis or meningitis. These patients
were divided in three subgroups according to the affected dermatomas:
trigeminal (N = 8), facial (N = 9) and cervico-thoraco-lumbar (N = 6). Sec-
ond group contained two patients presenting radiculitis without eruption
“zoster sine herpete”. Two patients were recorded in third group, who dis-
played meningoencephalitis signs without eruption. Fourth group con-
tained three patients with generalized rash and encephalitis. A PCR for
VZV DNA and the detection of an intrathecal synthesis of VZVspecific an-
tibodies were performed in all cases.

Results: In patients with radiculitis, PCR was negative in 75 % within
trigeminal subgroup while positive within facial and cervico-thoraco-lum-
bar subgroups, 67 % and 50 % respectively. Intrathecal synthesis of oligo-
clonal antibodies with antiVZV activity was detected in CSF of 39 % of
radiculitis group. CSF collected from both patients with zoster “sine her-
pete” and radiculitis displayed pleiocytosis. Positive VZV PCR and in-
trathecal synthesis of VZVspecific antibodies were detected in one patient
each. Both patients with meningoencephalitis without eruption had posi-
tive PCR but CSF analysis detected oligoclonal antiVZV specific antibod-
ies in one of them. CSF PCR was positive in two of three patients with gen-
eralized eruption and encephalitis signs. Both produced locally
VZVspecific antibodies.

Conclusion: Our findings highlight the diagnostic value of a detailed
CSF analysis in VZV infection. This is particularly true in facial palsy and
intercostal zona with suspected meningitis because of frequent CSF ab-
normalities.VZV may be a causative agent in cases with meningitis or radi-
culitis of unknown origin, even in the absence of skin manifestations. In
such patients rapid diagnosis by PCR amplification of VZV DNA and de-
tection of intrathecal antiVZV antibodies allow early antiviral therapy.

P606
Chronic neutrophilic meningoencephalitis due to toxoplasmosis in an ap-
parently immunocompetent woman
D. McKee, J. Sussman
Greater Manchester Centre for Clinical Neuroscience (Salford, UK)

Introduction: An apparently immunocompetent 73 year old woman pre-
sented with chronic neutrophilic meningoencephalitis in the absence of
cerebral mass lesions. Extensive investigation, including tests for Toxo-
plasma, failed to identify a cause during life, but at autopsy Toxoplasma
gondii meningoencephalitis was discovered.

Case report: A 73 year old woman presented with a six month history
of initially non-specific headaches progressively worsening in severity and
increasingly associated with meningism. On examination she was mildly
confused and pyrexial with neck stiffness. There was bilateral papil-
loedema but no focal neurological signs. CT brain was unremarkable, but
cerebrospinal fluid (CSF) demonstrated a raised opening pressure, pre-
dominantly neutrophilic pleocytosis and low glucose. Gram stain, ZN stain
and cryptococcal antigen were negative, and cytology normal. Repeated
subsequent CSF examinations continued to show a neutophilic pleocyto-
sis with raised protein and low glucose. Multiple investigations for malig-
nancy and for bacterial, mycobacterial, fungal and spirochaetal infections
were negative. Toxoplasma serology was positive for IgG but negative for
IgM. CSF toxoplasma polymerise chain reaction (PCR) was negative. Mag-
netic resonance imaging of the brain showed meningeal contrast en-
hancement but no cerebral mass lesions. She was treated empirically for
chronic meningitis with antibiotics, antituberculous therapy, ampho-
tericin and steroids, but continued to deteriorate steadily and died nine
months after onset of her first symptoms. In spite of the previously nega-
tive PCR for toxoplasmosis, the autopsy diagnosis was Toxoplasma gondii
meningoencephalitis.

Discussion: The syndrome of chronic meningitis is a diagnostic chal-
lenge with a wide range of potential causes, often requiring empirical treat-
ment. A predominantly neutrophilic CSF is relatively unusual. Although
toxoplasmosis typically presents with an intracranial mass lesion in an im-
munocompromised host, there are rare reports of a more diffuse menin-
goencephalitic presentation almost invariably lymphocytic in nature. In
this case, diagnostic difficulty was caused by the neutrophilic CSF, absence
of cerebral mass lesions, falsely negative Toxoplasma PCR, and apparent
immunocompetence of the patient. Toxoplasma should be added to the list
of potentially treatable causes of chronic meningitis, both lymphocytic
and neutrophilic, even in the apparently immunocompetent individual.

P607
Infectious myelitis: clinical, paraclinical and outcome profile
C. Ramirez, J. de Sèze, S. Delalande, E. Michelin, D. Ferriby, A. al Khedr, T.
Stojkovic, A. Destee, P. Vermersch
CHRU Lille (Lille, F)

Introduction: It is difficult to obtain a biological confirmation of an infec-
tious acute myelitis.

Objectives: To define the clinical, paraclinical and outcome profile of
infectious myelitis.

Patients and methods: This retrospective study included 153 subjects
hospitalized in the department of neurology between 1993 and 2002 for
treatment of a noncompressive acute myelopathy. Biological confirmation
of recent infections was obtained in 12 patients (8 %).

Results: An infectious syndrome, previous to the neurological symp-
toms, was found in 67 % of the patients. The clinical symptoms were severe
with loss of sensitivo-motor and sphincter functions and ascending spinal
cord dysfunction (acute transverse myelopathy). Spinal cord MRI showed
a transient extended T2 centromedullar hypersignal. CSF analysis showed
hypercytosis, above 30/mm3, and protein levels increase, in respectively
75 % and 58 % of the patients, without oligoclonal bands. Clinical outcome
was good in all patients except one, however sphincter functions were late
to recover.

Discussion: Our study shows a stereotypical clinical, paraclinical and
outcome profile for infectious acute myelitis. These findings are significant
for therapeutic discussion and prognosis at the initial phase of an acute
myelopathy.

P608
Guillain-Barré syndrome and concurrent lymphocytic meningitis due to
mumps infection
D. McKee, A. Elliott, A. Varma, M. Kellett
Greater Manchester Centre for Clinical Neuroscience (Salford, UK)

Introduction: We present the first reported case of Guillain Barré syn-
drome (GBS) with concurrent meningitis in which mumps virus was cul-
tured from the cerebrospinal fluid (CSF) and where the absence of paroti-
tis posed an additional diagnostic challenge.

Case report: A 25 year old woman presented with poor balance and
paraesthesiae of the extremities. For several days she had suffered from
low grade fever and meningism. There had been no parotitis. She was
pyrexial and photophobic, with neck stiffness. There was a left lower mo-
tor neuron facial palsy. Her gait was unsteady, she was unable to tandem
walk but there was no limb weakness. Reflexes were depressed, plantar re-
sponses flexor. There was symmetrical distal sensory loss in the limbs.

CSF showed a lymphocytic pleocytosis with markedly raised protein
and normal glucose concentrations. Immunoperoxidase staining revealed
a predominantly B lymphocyte population, atypical for GBS. Gram stain,
ZN stain and cryptococcal antigen were negative. Nerve conduction stud-
ies showed features of early GBS.

Treatment with antibiotics and intravenous immunoglobulin was ini-
tiated but over the following 48 hours her condition deteriorated. Her fa-
cial weakness became bilateral and she developed progressive limb weak-
ness until bedbound. She became areflexic and developed dysautonomia.
An echocardiogram showed septal hypokinesia. Mumps virus was cul-
tured from the CSF. CSF and serum tests for alternative viral, tubercular,
fungal and spirochaetal aetiologies proved negative. Within several days
her condition began to improve and she was discharged approximately one
month later, having made a full recovery.

Discussion: Before the advent of mass vaccination, neurological com-
plications of mumps infection were common in Europe, the most frequent
being a benign lymphocytic meningitis. Other extraparotid manifesta-
tions of mumps are well recognised, including a myocarditis in up to 15 %.
Mumps meningitis may occur without clinically evident parotitis in up to
50 % of cases. GBS has been reported in conjunction with mumps as a
postinfective inflammatory disorder, diagnosed by serum antibody titres.
This is the first reported culture-proven active mumps meningitis associ-
ated with concurrent GBS. In view of the current vaccination controversy
and subsequent fall in vaccination rates it is important to be aware of
mumps as a potential cause of aseptic meningitis, or as in this case caus-
ing GBS with atypical CSF.
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P609
Distal demyelinating polyneuritis due to Rickettsia conorii infection
K. Spengos, G. Stouraitis, G. Tsivgoulis, P. Kokotis, T. Zambelis, N. Karan-
dreas
University of Athens (Athens, GR)

Background: Mediterranean spotted fever is a tick-borne disease caused
by Rickettsia conorii. It is considered endemic in the Mediterranean re-
gion. Fever, rash, and the presence of a black eschar are the most promi-
nent clinical features of this mostly benign infection. Neurological in-
volvement manifests as encephalitis-like illness. Meningismus, headache,
mental deterioration and occasionally coma are encountered in a minor-
ity of cases. Involvement of the peripheral nervous system is extremely
rare. There are only few reports of isolated facial nerve palsies and Guil-
lain-Barré syndromes.

Case report: A 76-year old man suddenly developed headache with tin-
nitus, vomiting and fever. Two days later he presented in the hospital with
a complete right facial nerve palsy and severe abdominal pain. During the
following days he remained afebrile, but he additionally developed hoarse-
ness, severe difficulty in swallowing fluids and a progressive weakness of
all four extremities. His clinical situation showed a slight progression and
about a week later he was not able to walk or stand without assistance. He
was then transferred to our department for further evaluation. On admis-
sion a complete right side Bell’s palsy, hoarseness, dysphagia, symmetrical
flaccid tetraparesis were documented. There was no sensory deficit. Re-
peated CSF examinations revealed normal protein levels with elevated cell
counts (68–135 lymphocytes), excluding Guillain-Barré syndrome. Subse-
quent electromyograms revealed denervation only in the muscles inner-
vated from the right facial nerve. Conduction studies revealed initially a
significant reduction of the compound muscle (CMAP) and sensory action
potentials (SNAP). An indirect immunofluorescent antibody test four
weeks after symptom onset revealed eightfold-elevated IgM titres for
Rickettsia conorii (1:80, negative = 1:10). The patient received orally
Doxycycline (200 mg daily) for two weeks and showed a rapid clinical
progression. CSF became normal and repeated conduction studies showed
an impressive CMAP- and SNAP-restoration.

Conclusion: Based on the paucity of denervation and the rapid im-
provement of the amplitude of the CMAPs and SNAPs after treatment we
assume a distal demyelinating sensorimotor polyneuritis, also affecting
the facial nerve, as a highly uncommon neurological complication of an
acute Rickettsia conorrii infection.

P610
Current outbreak of tetanus in intravenous drug users
K. Gormley, N. Gutowski
Royal Devon and Exeter Hospital (Exeter, UK)

Tetanus is an acute, often fatal infection caused by the exotoxin from
Clostridium tetani. Characteristically it produces generalized rigidity and
spasms of voluntary muscle, ultimately with death being caused by respi-
ratory paralysis. Tetanus is rare with only 175 cases reported to the Com-
municable Disease Surveillance Centre (CDSC) in the United Kingdom
(UK) in the years 1984 to 2000. An at risk group are intravenous drug users
(IDUs), who may contract tetanus using contaminated needles, drug para-
phernalia or heroin. Interestingly, only 2 of the 175 cases between
1984–2000 were in (IDUs). In contrast in the United Sates (US) IDUs com-
prise 15–18 % of cases reported. Since July 2003 seven cases of tetanus in
IDUs have been reported in the UK with one death. There is a wide national
distibution to the cases reported, raising concerns that this is not an iso-
lated outbreak. Therefore the potential exists for more cases to occur any-
where in the country. Among this recent outbreak is a 30 year old female
IDU with tetanus was admitted in Exeter. The clinical management of this
patient is described, as is diagnostic testing and prophylaxis of tetanus.

P611
The presence of IgM antibodies to beta-tubulin class III in the course of
borreliosis (Lyme disease)
K. Kranda, D. Skoda, M. Bojar, L. Glosova, M. Hansen, J. Bäurle, T. Belsan,
R. Pospisil
Charité – Universitätsmedizin Berlin, Dept. of Neurology, Dept. Radiology,
Vidia s. r. o. (Berlin, D; Prague, CZ)

In this study, we tried to asses the chance of detecting neuronal loss in pa-
tients with inflammations, such as the Lyme disease (LM), which is caused
by the spirochete Borrelia burgdorferi. As borreliosis, accompanied by
neurological symptoms, in some cases resembles multiple sclerosis with
demyelination and neuronal loss, we tested for the presence of antibodies

(IgG and IgM) to β-tubulin class III (βtIII) in the serum of 26 patients
whose CSF contained either Borrelia or antibodies (IgG and IgM) against
Borrelia. Here we employed an ELISA-test to detect serum antibodies
against the C-terminal amino-acid sequence of βtIII, which is a cytoskele-
tal protein constituent found only in neurones. At the time of their collec-
tion, the sera of about 38 % (10/26) of the patients displayed a significantly
increased titre of IgM antibodies as opposed to only about 8 % with an in-
creased titre of IgG antibodies.As all patients tested manifested some neu-
rological symptoms and no discernible difference appeared in the compo-
sition of these symptoms for patients with or without IgM antibodies
against βtIII, the autoimmune response to βtIII seems to be asynchronous
with the momentary neurological state. In conclusion, the presence of an-
tibodies to βtIII in the serum of LM-patients documents the loss of neu-
rones in the course of this inflammatory disease. The relatively low inci-
dence of IgM and IgG antibodies in the serum may reflect the transient
nature of the antibody presence in the circulatory system.

P612
A serial cerebrospinal fluid analysis in American trypanosomiasis
M. Menna-Barreto
PUCRS (Porto Alegre, BR)

Background: American Trypanosomiasis (Chagas’ Disease) is caused by
Trypanosoma cruzi. Meningoencephalitis has been described among im-
munocompromised individuals, mainly HIV-infected subjects, as a reacti-
vation of acute disease.

Objective: To report a serial CSF analysis in a brazilian-infected pa-
tient, successfully treated with benznidazole.

Methods: CSF/serum paired samples were collected 5 times along the
follow-up of the patient: the first three exams were obtained at the begin-
ning of the disease and the last two, 30 and 60 days after introduction of
benznidazole 7 mg/kg/day. Total CSF/serum IgA, IgG, IgM, and free light
chains were measured in a BN-2 nephelometer (Dade-Behring). Chagas’
serologic tests were performed with 3 different methodologies: ELISA, in-
direct hemagluttination (HAI), and indirect immunofluorescence (IFI).
The trypanosoma-specific IgG antibody index (AI) was calculated using
HAI-IgG assay.

Results: A 59-year-old heterosexual brazilian man, with asymptomatic
chronic Chagas’ disease was admitted to University Hospital with a 7-days
evolution of mood and behavioral changes. Brain MRI scan disclosed dif-
fuse white matter involvement. HIV infection was detected (serology and
PCR); CD4 count: 224 cells/mm3; HIV-viral load: 760 copies. Chagas’ anti-
body response was identified in CSF and serum (IgG and IgM class). Re-
version of T. cruzi seropositivity occurred after benznidazole treatment.
IgG intrathecal synthesis and free light chain synthesis were demonstrated
just after correction of CSF-blood dysfunction. No IgA or IgM intrathecal
synthesis were shown. Pathological trypanosoma-AI (HAI-IgG) was de-
termined in three CSF exams. Hemoculture identified T. cruzi after 70
days-observation, although not demonstrated in CSF direct visualization
or blood smear.

Discussion: CSF analysis, in chagasic meningoencephalitis, may ex-
press mild pleocytosis, mild to moderate CSF-blood barrier dysfunction,
no evidence of increased anaerobic glycolysis, absence of global humoral
immune response, positive Chagas’ antibody response and trypanosoma-
specific intrathecal synthesis.

P613
Interaction between Neisseria meningitidis and human dendritic cells is
strain-dependent and not mediated by major protein antigens of the bac-
terial surface
A. Kolb-Mäurer, O. Kurzai, C. Schmitt, H. Claus, U. Vogel, M. Frosch
Institute of Hygiene and Microbiology (Wurzburg, D)

N. meningitis infection depends on the ability of the bacteria to cross the
epithelial barrier of the oropharynx. Within this barrier, dendritic cells
(DC) are one of the first lines of defence, likely to play a major role in ini-
tiating an immune response. We have shown previously that phagocytosis
of N. meningitidis by human DCs is efficient in unencapsulated strains. In
contrast, expression of the capsule prevents adherence and phagocytosis
of the bacteria. In this study, the function of major protein antigens of the
bacterial outer membrane in DC-N. meningitidis interaction was exam-
ined for the hypervirulent clinical isolate MC58. In contrast to epithelial
cells, the outer membrane proteins OpcA and OpaA did not mediate bac-
terial adhesion to the surface of DCs. In addition, expression of class I pili
did not confer an adherent phenotype to unencapsulated N. meningitidis
strains. Adherence of N. meningitidis to human dendritic cells could be
partially inhibited by mannan and poly-I in some experiments, indicating
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a possible role for the macrophage mannose and scavenger receptors in N.
meningitidis recognition. However, the contribution of these receptors
seemed to be highly variable for DCs of different donors. Furthermore,
meningococci with different genetic backgrounds differed markedly with
regard to their interaction with human DCs.

Although the nature of the physical interaction between human DCs
and N. meningitidis is not clear, it will be of significant interest to deter-
mine bacterial and cellular factors contributing to recognition of N.
meningitidis. Given the central role of DCs in antigen presentation and T-
cell activation, the inter-strain differences could significantly influence ac-
tivation of the immune system.

P614
Meningeal cryptococcosis in AIDS patients in Tunisia
B. Kilani, L. Amari, S. Belhaj, H. Tiouiri, F. Kanoun, A. Goubontini, E.
Chaker, T. Ben Chaabane
Rabta Hospital (Tunis, TN)

Objectives: To assess the meningeal cryptococcosis incidence in HIV pa-
tients,and to analyze the clinical aspects, the treatment and the outcome of
patients in a developing country.

Methods: All adult patients records admitted to the department of in-
fectious diseases of Rabta hospital between March 1991 and December
2002 and who were HIV-positive were reviewed retrospectively. To estab-
lish the cause of the disease and the immunologic status of the patients,
clinical and laboratory investigations were performed. The classic India
ink test from CSF smear, cultures from CSF and blood cultures were per-
formed in all patients too.

Results: Among 346 hospitalized patients, 12 (3.47 %) had cryptococcal
meningoencephalitis. There were 8 males and 4 females, aged 22–42 years
(median age 32 years). Risk behaviour was homo/bisexual in 5 cases
(41.7 %), IVDU in 4 cases (33.3 %) and heterosexuality in 3 cases (25 %).
Cryptococcal meningitis was the first AIDS defining illness in 5 cases
(41.7 %). All patients were HIV class C (average value of CD4 = 62 lympho-
cytes/mm3) at the moment of cryptococcosis. Headache (100 %), vomiting
(83.3 %), fever (75 %) and neck stiffeness (50 %) were the main symptoms.
All patients were treated first with amphotericine B. 5 patients were
switched to fluconazole: because of side effects in two, and for oral admin-
istration in the latter three. The overall mortality was 83.3 %. Only one pa-
tient receiving HAART is still alive with negative CSF cultures at 10 months
from the onset of the illness.

Conclusion: Cryptococcal meningitis is the second opportunistic in-
fection of central nervous system after toxoplasmosis in our experience.
Because of poor prognosis,early diagnosis and treatment are of great im-
portance in the management of this disease.

P615
Brucellosis incidence in subjects with headache in Eastern Turkey
O. Anlar, T. Tombul, H. Akdeniz, M. Kisli, F. Kocturk, H. Caksen
Yuzuncu Yil University (Van, TR)

Objective: Brucellosis is common in areas where domestic animals har-
boring Brucella are raised, where adequate control measures are lacking
and where the population has the custom of ingesting unpasteurized milk
or its products. In this study, we investigated brucellosis incidence in pa-
tients with the complaint of headache. Our purpose was to determine the
incidence of brucellosis in the etiology of headache in our country.

Methods: The study includes 503 patients (78 male and 425 female)
who were admitted with chronic headache and 50 healthy subjects (15
male and 35 female). The ages of the patients and healthy subjects were be-
tween 12–63 years.

Results: Of 503 patients with headache 67 (13 %) patients (54 were fe-
males, 13 were males) had positive titters 1/80 or above. In healthy subjects
the agglutination test was positive in 3 (%6) subjects; in all of them serum
agglutination test was 1/80. In the patients group, headache was recovered
in 39 (58 %) patients, but insisted in 11 patients (16 %) with specific an-
tibacterial therapy. Seventeen (25 %) patients could not be followed up.

Conclusion: Brucellosis is still endemic in many parts of the world in-
cluding the Mediterranean and Middle Eastern countries although its is
disappearing in many developed countries We found that brucellosis was
an important cause of headache in our region; therefore, we recommended
that brucellosis should be considered in patients admitted with the com-
plaint of headache.

P616
Meningitis and myelopathy following vestibular schwannoma surgery
D. McKee, D. Neary
Greater Manchester Centre for Clinical Neuroscience (Salford, UK)

Introduction: We report the case of a patient who developed meningitis
and irreversible myelopathy related to an iatrogenic dural defect.

Case report: Ten weeks after removal of a vestibular schwannoma, a 28
year old woman became septicaemic without obvious focus of infection.
She was treated with empirical benzylpenicillin for several days and her
symptoms resolved. Culture of blood and urine grew penicillin-sensitive
Streptococcus oralis, and although there had been no pyuria she was dis-
charged with a diagnosis of S. oralis urinary tract infection.

Three days later she developed a flaccid paraplegia with a thoracic sen-
sory level, evolving over 24 hours and associated with thoracic back pain.
She was apyrexial with no neck stiffness. Magnetic resonance imaging
showed extensive arachnoiditis and an area of intrinsic high signal within
the thoracic cord. Cerebrospinal fluid (CSF) showed a mixed pleocytosis,
markedly raised protein and low glucose concentrations. Gram stain, ZN
stain, cryptococcal antigen and multiple blood cultures were negative. An
echocardiogram was normal. The patient reported that since the operation
she had a trickle of clear fluid from the nostril, suggesting a postoperative
dural leak. This was identified and repaired. Following antibiotic treat-
ment her CSF normalised but her neurological state failed to improve and
she remains paraplegic.

Discussion: CSF leak is a common complication of vestibular schwan-
noma surgery, with incidence rates of up to 21 %, and associated meningi-
tis in up to 5.3 %. The oropharyngeal commensal S. oralis is a member of
the viridans group of streptococci, which are an uncommon cause of
meningitis, typically associated with pharyngeal pathology or neuro-
surgery. S. oralis is not, however, a known pathogen of the urinary tract.

This patient developed meningitis and myelopathy related to a post-
surgical dural defect. Her septicaemia was misattributed to a urinary
source when in fact it was meningeal in origin. Cord infarction and in-
flammation are both recognised in the context of bacterial meningitis, and
seem to have a similarly poor prognosis. In this case irreversible myelopa-
thy was the culminating feature of an unusual and unfortunate series of
events. It illustrates an important lesson which can be generalised to other
cases involving investigation of infection: finding an unusual organism in
an unusual context should prompt careful thought as well as action.

P617
MRI findings in a case of listerial brain abscess
S. Erimaki, M. Tzagournissakis, K. Fragos, S. Karampekios, N. Plumis, A.
Plaitakis
University Hospital of Heraklion (Heraklion, GR)

Background: Listeria monocytogenes often causes meningitis or menin-
goencephalitis and rarely brain abscess.

AIM: To describe the unique MRI findings in a case of a listerial brain
abscess successfully treated.

Case presentation: A 55-year old man, with a history of ulcerative coli-
tis under corticosteroid treatment, presented with low-grade fever. During
his hospitalization, he developed right-sided deafness, slurred speech and
right-sided ataxia. Meningeal signs were absent. Brain MRI showed scat-
tered, non-specific foci within the brainstem and the hemispheres. A diag-
nosis of CNS vasculitis was made. The patient received high dose of
methylprednizolone intravenously and the symptoms subsided. Few days
later, the patient was presented with left-sided paralysis and anesthesia.
Brain MRI showed a multiloculated inhomogeneous lesion in the right
parietal lobe with peripheral enhancement in a cylindrical linear pattern.
There was also a significant amount of surrounding vasogenic edema and
mass effect at the adjacent ventricular system. On Diffusion-Weighted
Imaging, the lesion exhibited high signal due to restricted water diffusion,
a finding consistent of a viscous content. A listerial infection was sus-
pected, and the patient was treated with high dose ampicilline and gen-
tamycin. The second day after admission he developed signs of increased
intracranial pressure, for which he had an emergency craniectomy. Culture
of aspirate confirmed the infection by L. monocytogenes. The patient con-
tinued the antibiotic treatment for three months with relative good recov-
ery. However, MRI continued showing changes in the site of the abscess fol-
lowing resolution of the mass effect.

Conclusions: A case of L. monocytogenes infection with a lobar local-
ization is presented. MRI findings including a unique cylindrical enhance-
ment pattern with no evidence of meningeal involvement persisted besides
the good recovery.
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P618
Adjunctive cortisone in acute Herpes-simplex virus encephalitis: a pilot
study
J. Sellner, H. Iz, W. Hacke, U. Meyding-Lamadé
Ruprecht-Karls University Heidelberg (Heidelberg, D)

Background: Herpes-simplex-Virus encephalitis (HSVE) still carries sig-
nificant mortality and serious sequelae in survivors despite advances in
treatment and critical care. The initiation of antiviral treatment on suspi-
cion of encephalitis is important, but it is not enough to improve the long-
term prognosis. The ability of a virus to modulate the immune response
can have a pivotal effect on the disease course. Adjunctive treatment with
cortisone, an anti-inflammatory and anti-edematous agent, could promote
favourable effects as recently suggested in animal models and during the
pre-acyclovir era.

Methods: We report four patients (1 man, 3 woman; mean age 64) with
PCR-proven acute HSVE admitted in 2003 to the Department of Neurology
at Heidelberg University, Germany. All were treated with the standard acy-
clovir regimen over 14 days, the therapy was started already on suspicion
of HSVE. Furthermore, the therapy consisted of adjunctive cortisone (2
patients: 3�10 mg Dexamethasone over 4 days, 2 patients: Methylpred-
nisolone).

Results: None of the four patients experienced adverse events that
could be traced back to the adjunctive cortisone therapy. The recovery was
not altered in terms of clinical deterioriation and patients could be dis-
charged for rehabilitation of the residual neuropsychological impairment
typical for HSVE.

Discussion: The outcome of viral encephalitis may triggered by the
host immune response. We report a series of four HSVE patients who re-
ceived a regimen of cortisone in addition to antiviral treatment. All pa-
tients recovered significantly in the clinical course. The adjunctive therapy
did not alter the typical disease course and no severe adverse events were
observed. Since animal studies suggest a beneficial long term effect of ad-
junctive cortisone, further studies are necessary to evaluate this effect in
humans.

P619
Neurocryptoccocosis with mass effect simulating progressive multifocal
leucoencephalopathy – Case report
F. M. Branco Germiniani, A. L. Carsten, A. C. Crippa, É.J. Piovesan, H. A.
Guizoni Teive, L. C. Werneck
Hospital de Clínicas da UFPR (Curitiba, BR)

A 46 years old male patient, who had worked as a framer, was first admit-
ted due to chronic headache. Cryptoccocal meningitis was diagnosed and
he underwent treatment with Fluconazole and B Amphotericin. ELISA
serologic testing for HIV was negative. Five months after discharge he was
once again admitted due to neck pain, frontal headache, progressive visual
deficit and weakness of the right lower limb and tremor on the right side.
Fundoscopy showed signs of intracranial hypertension. A brain CAT scan
disclosed several hypointense digitform lesions in both hemispheres, more
evident on the left, predominantly involving white matter with mass effect.
A new treatment course for neurocryptoccosis and measures to lower in-
tracranial pressure were started. Whole blood count revealed a reduction
in lymphocytes and a low CD4 count of 131 cells/mm3. ELISA anti-HIV
testing was again negative. Three months after this last admission, his vi-
sual deficit progressed and another CAT scan showed a diffuse hy-
pointense white matter lesion, with great mass effect and ventricular com-
pression. CSF mycological testing was negative, a third anti-HIV test was
once again negative and he remained with 131 CD4 cells/mm3. After two
months he was once again admitted with simple partial motor seizures of
the right upper and lower limbs, progressive right hemiparesis, facial my-
oclonus, holocranial headache and neck rigidity. CSF analysis disclosed a
diminished glucose content with no further abnormalities. ELISA testing
for cryptoccocus was positive and again HIV testing was negative with a
CD4 count of 176 cells/mm3. Extensive investigation for other causes of im-
munodeficiency was negative and he had no compromise of other organs.
Brain MRI showed bilateral white matter lesion on the parieto-occipital re-
gions, as well as right frontal, left fronto-parietal regions and the corpus
callosum, suggestive of progressive multifocal leucoencephalopathy. After
a new course of B Amphotericine the patient had an improvement of the
motor deficit. A new brain MRI showed partial reduction of the lesions. A
brain biopsy disclosed infection by cryptoccocus and had no histological
signs suggestive of PML. Neurocryptoccocosis is a severe neurological dis-
ease with an elevated mortality, most of the time associated with im-
munosupression and resistant to treatment in a number of cases. Our pa-
tient had an atypical presentation, similar to that of a immunocompetent
patient with PML.

General neurology

P620
Syringomyelia extending to the corona radiata
L. Romero-Pinel, S. Fernández, R. Velasco, A. Torres, C. Majós, S. Martínez-
Yélamos, J. A. Martínez-Matos, E. Ferran, F. Rubio
Hospital Universitari de Bellvitge (L’Hospitalet de Llobregat, E)

Background and purpose: Frequently, the syringomyelia extends to the
medulla oblongata, being then called syringobulbia. Exceptionally, the sy-
rinx extends beyond the brainstem, being then called ‘syringocephalia’ or
‘cerebral syrinx’. To our knowledge, only nine cases have been described in
the literature. We report a case of syringocephalia with associated Chiari
malformation in which there is radiological demonstration of the syrinx
extending to the corona radiata through the pons, the midbrain, the basal
ganglia and the internal capsule.

Methods: A 59-year-old woman was admitted with an acute progres-
sion of weakness of the lower and upper left limbs. She had a history of dys-
tocic birth. She was well until the age of 35, when she experienced balance
disturbance. A cranial tomography showed an arachnoid cerebellar cyst
with hydrocephalus. Surgical treatment was performed. She remained
asymptomatic until the age of 56, when she started suffering from a slow
progressive left-side weakness. At the age of 59 she was admitted to hospi-
tal due to acute worsening of her left-side weakness, numbness in the right
side of her face, double vision and slurred speech.

The patient had bilateral abducens nerve paralysis. Tactil sensation was
disturbed in the right side of the face and the masticatory right muscles
were weak. The weakness of the right-side face was evident. She had
dysarthic speech and dysfagia, as well as tetraparesis, that was severe in her
left limbs, and global hyperreflexia. Both plantar responses were extensor.
All sensory modalities were impaired in her left limbs. No cerebellar signs
were observed.

Results: Magnetic resonance imaging showed the scar of the surgery in
the right cerebellar hemisphere, a Chiari Type I malformation and a con-
tinuous syrinx extending from the conus medullaris to the right corona ra-
diata through the brainstem, the basal ganglia and the internal capsule.
The lesion in the pons extended to the left side following the floor of the
fourth ventricle which was considered the cause of bilateral abducens
nerve palsies.

Conclusions: The syrinx in patients suffering from syringomyelia can
extend to the pons, the midbrain and, exceptionally, the basal ganglia, the
internal capsule or the corona radiata.

P621
Magnetic resonance imaging study: apparent diffusion coefficient char-
acteristics in the ageing mouse brain
U. Meyding-Lamadé, P. Rau, S. Heiland, P. Schellinger, J. Sellner
Ruprecht-Karls University Heidelberg (Heidelberg, D)

Permitting visualization of dynamic and regionally varying tissue
processes, novel magnetic resonance imaging (MRI) techniques such as
diffusion-weighted imaging (DWI) play an advancing role in neuroimag-
ing. Future indications of diffusion-weighted sequences are still on the way
of being researched, and the effects of aging on diffusion are yet to be de-
termined. In order to establish reference values for future experimental
mouse studies we tested the hypothesis that absolute apparent diffusion
coefficients (ADC) of the normal brain may change with age.

A total of 41 healthy mice (group 1: < 3 months, n = 6; group 2: 3
months, n = 12; group 3: 4–5 months, n = 12; group 4: 6–9 months, n = 6;
group 5: > 9 months, n = 5) were examined by means of standard T2-
weighted and diffusion-weighted imaging. For each animal average whole
brain ADC calculations on a voxel-by-voxel basis on 3 coronal slices were
performed and compared with the animals’ age. The mean entire brain
ADC of all animals (n = 41) was 0.731 ( ± 0.033) � 10–3 mm2/s. Young mice
had ADCs of 0.715 ( ± 0.016) � 10–3 mm2/s, group 2 0.748 ( ± 0.023) �

10–3 mm2/s, mice aged 4 to 5 months 0.736 ( ± 0.040) � 10–3 mm2/s), group
4 0.696 ( ± 0.031) � 10–3 mm2/s and animals older than 9 months 0.736 (±
0.020) � 10–3 mm2/s. After proof of normality ANOVA and post hoc testing
outlined a significant difference between groups 2 and 4, but no other sig-
nificant changes between groups could be shown. Mean whole brain ADCs
showed a trend towards lower values with aging, but linear regression
analysis did not prove a significant correlation with age (p = 0.38).

In our study, we observed minimal non-significant diffusion changes
of the whole mouse brain with advancing age by determination of ADCs.
According to our data ADCs remained nearly constant during the aging
process of the brain with a small but statistically non-significant trend to-
wards decreased diffusion in older animals. Thus, longitudinal mouse
studies can be performed without interfering age-related effects in the ex-
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amined age-range. Our results may help by serving as reference diffusion
MRI values for experimental studies to come.

P622
Intracranial arachnoid cysts as an incidental finding
F. Weber, H. Knopf, A. Gabauer
German Air Force Institute of Aviation Medicine (Fürstenfeldbruck, D)

Objective: To study the distribution of intracranial arachnoid cysts in a
healthy population.

Methods: Cranial MRI. The population of interest is constituted by
male applicants for military flying. In the last four years, the German Air
Force Institute of Aviation Medicine screened all applicants for military
flying during the selection process by cranial MRI to rule out relevant in-
tracranial abnormalities regardless of the findings of the physical exami-
nation.

Results: In this time period, about 1 ‰ (n = 34) of all applicants (all
men, mean age 20.5 years) presented with a hitherto unknown intracranial
arachnoid cyst. On MRI, the cysts were nonenhancing and followed CSF on
all sequences. In 25/34 the cysts were localized in the temporal fossa, 13/25
on the left side (9/25 on the right temporal side, 3/25 on both temporal
sides). 9/34 were frontal or multiple. Only three carriers of a temporal
arachnoid cysts (2 left, 1 right side) had an abnormal EEG (intermittent
generalized slowing, no focal slowing), the rest had normal findings (neu-
rological history, neuropsychiatric examination, neuropsychological test-
ing, EEG, VEP).

Conclusion: From a cross-sectional point of view, carriers of an in-
tracranial arachnoid cyst are asymptomatic. Neurological investigation
reveals no possible predictors for clinical deterioration in the future.

P623
Analysis of neurological activity in the emergency department of a uni-
versity hospital in France
C. Lucas, D. Leys, C. Bonfils, J. P. Pruvo, A. Destée
CHRU de Lille on behalf the neurological team of the Lille University Hos-
pital

Background: The Lille University Hospital has a continuous neurological
activity 24h/24. The missions are (i) to ensure the continuous monitoring
of patients of the neurological clinic (157 acute beds), (ii) to deal with the
neurological emergencies occurring in other departments and (iii) to
manage neurological patients admitted in the emergency department.

Objective: to analyze the neurological activity in the emergency de-
partment of the Lille University Hospital.

Methods: prospective collection over a 1-month period of the consec-
utive neurological interventions carried out in the emergency unit.

Results: 518 interventions were carried out (median: 17/d; range: 8–37).
The most frequent reasons for calls were: abrupt neurological deficit
(27 %), seizure (22 %), headache (17 %) and confusional state (10 %). The
most frequent diagnoses were: stroke (28 %), epilepsy (22 %), migraine
(7 %), psycho-somatic (5 %) and extra-neurological (4 %). The patients
were directed towards the neurological clinic (51 %), treated as out patients
(30 %), monitored for more than 24 h in the emergency department (6 %),
admitted in neurosurgery or intensive care unit (4 %), admitted in other
departments(5 %), refered to the local hospital (2 %), or decided to leave
despite medical advise (2 %).

Conclusion: Neurology is an important activity in an emergency de-
partment and requires the implication of neurologists. One patient out of
4 can be treated as out patient when seen by a neurologist in emergency.

P624
Double trouble: association of facioscapulohumeral muscular dystrophy
and adult form of acid maltase deficiency
S. Sacconi, L. Salviati, I. Bourget, A. Salviati, C. Desnuelle
University of Nice, University of Padua, University of Verona (Nice, F;
Padua, Verona, I)

We report the unusual association of two distinct myopathies in a single
family: adult acid maltase deficiency and Facioscapulohumeral muscular
distrophy (FSHD). The 56 year-old proband, born from non-consan-
guineousparents, presented since the age of 30 with muscle pain, contrac-
tures after prolonged exercice, ptosis ‘proximal leg weakness. CPK, AST
and ALT were mildly elevated. Diagnosis of acid maltasedeficiency was
made based on the clinical picture and the very low acid maltase activity
on the muscle biopsy (0.05 mU/mg protein, control 0.55). At the age of 50
he progressively developed weakness of facial and shoulder muscles with

an asymmetric involvement resulting in bilateral scapular winging, with
sparing of the elevator scapulae and deltoid muscles. Abdominal muscles
were also affected and Beevor’s sign was present. These clinical feature are
unusual in acid maltase deficiency and are evocative of FSHD. We there-
fore reconsider the initial diagnosis. To elucidate the molecular defect in
the patient, we analysed both the Glucosidase alpha (acid maltase – GAA)
gene and the chromosome 4q35 region involved in FSHD. The patient was
a compound heterozygous for two common mutations in the GAA gene:
deletion of exon 18 and a T > G transversion at position –13 of intron 1. The
latter mutation is typically associated with the adult form of acid maltase.
Southern blot analysis of chromosome 4q35 revealed a 28kb EcoRI/BnlI
fragment compatible with the diagnosis of FSHD. His 50 year-old brother,
presenting with similar clinical picture, had the same genetic defects. An
asymptomatic 52 year-old brother was found negative for both GAA mu-
tations and FSHD. Three daughters of the proband were found to harbor
the FSHD mutation, two in association with the GAA intron 1 mutation,
and one with the GAA exon 18 deletion. Another daughter carried only
only the GAA intron 1 mutation. They are all asymptomatic. This is the first
description of the association of FSH and adult acid maltase. The possibil-
ity of a “double trouble”, even though these events are infrequent, should
always be kept with patients with atypical clinical pictures. In this case the
correct diagnosis of FSH is crucial for correct genetic counselling: acid
maltase deficiency is an autosomal recessive disease and the recurrence
risk in the offspring is low, FSH instead has an autosomal dominant pat-
tern of inheritance, with a much higher recurrence risk, 50 %.

P625
Idiopathic hypertrophic pachymeningitis – a case report with cervical
manifestation and without response to steroids
A. Kowalik, J. Strauss, G. Daxer, H. Wiethölter
Bürgerhospital (Stuttgart, D)

Idiopathic hypertrophic pachymeningitis (IHP) is a rare disorder with dif-
fuse involvement of the dura. It can be idiopathic or secondary to infec-
tions, vasculitus, carcinomatosis or inflammatory diseases. It usually af-
fects cranial meninges, localisation at spinal or craniospinal level is less
frequent.

We describe a 64 year old woman with IHP who was affected primarily
by hypaesthesia of both hands 1998 (5 years before death). Both MRI and
histopathological findings suggested an inflammatory disease, probabaly
tuberculosis, due to a history of pulmonal tuberculosis in 1971.

In 2002 she was admitted to our hospital with progressive tetraparesis.
CSF showed increased protein and oligoclonal bands. Neuroimaging re-
vealed diffuse thickening of the cervical dura. A second meningeal biopsy
showed dense fibrosis with inflammatory cell infiltration composed
mainly of lymphocytes. The patient was submitted to extensive investiga-
tion without evidence of any underlying disease. Two surgical interven-
tions only led to temporary and partial relief. Contrary to most published
cases, our patient showed only short-term benefit from corticosteroids.
Immunosuppressive therapy with cyclophosphamide could not alter the
progression. The autopsy revealed diffuse thickening of the dura with mas-
sive compression of the spinal cord, especially at craniospinal level.

The clinical course of IHP with cervical manifestation can be relapsing
remitting. MRI-findings and biopsy are usually key to diagnosis of this dis-
order. Therapy with steroids and laminectomy produce partial relief, but
failed in our case.

P626
Functional transcranial doppler (fTCD): test-retest reliability of the
method in determining hemispheric lateralisation
K. Vadikolias, N. Artemis, G. Tripsianis, A. Chatzisotiriou, I. Heliopoulos, I.
Milonas
Aristotle University of Thessalonica, Democritus University of Thrace
(Thessalonica, GR)

Background & objective: Changes of the regional cerebral blood flow
(rCBF) influence the small arteries and arterioles and are reflected as
changes of flow velocity of the central artery in the corresponding terri-
tory. Transcranial doppler (TCD) assesses these changes and in this way
can estimate indirectly the rCBF at a high temporal resolution. Special cog-
nitive tasks perfomance with simultaneous recording of flow velocities
consists the method of functional transcranial doppler (fTCD). The aim of
the study was to estimate the reliability of the method on repeated mea-
sures.

Method: We re-examined a random sample of 20 healthy volunteers out
of a total number of 60 persons who were previously examined with fTCD
to determine hemispheric lateralization. TCD device with 2MHz probes
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and simultaneous bilateral recording was used. During the perfomance of
the cognitive tests, the flow velocities of the MCArteries were recorded si-
multaneously. Laterality indices (LI) were assessed by numerical value that
was calculated based on the percentage change of the flow velocity of the
one hemisphere to the other. LIs were estimated on the basis of the flow ve-
locities recordings for each test separately(LI1–LI6).

Results & conclusions: Using the Wilcoxon Matched-Pairs Signed-
Ranks test we compared the values between the first and the second
recordings and no significant statistical difference was found (p > 0.05).
The Bland-Altman technique for assessing agreement between two pairs
of measurements showed 95–100 % repeatability coefficiency. According
these results we concluded an excellent test retest reliability. The func-
tional transcranial doppler consists an easy to use and non invasive
method and in combination with its excellent reliability on repeated mea-
sures constitutes an important tool for the study of the cerebral functions
during specific cognitive tasks.

P627
Hemifacial spasm and Egyptian art
P. J. Garcia Ruiz, J. C. Martinez Castrillo, V. Sanchez Bernardos
Fundacion Jimenez Diaz, Hospital Ramon y Cajal (Madrid, E)

Hemifacial Spasm (HFS) is characterized by intermittent twitching of the
muscles supplied by one facial nerve, initially described by Schultze in
1875.

Occasionally neurological diseases can be discovered in classic Art.
We describe the statue of an old man representing a Egyptian priest

from late Ptolemaic empire (30–70 BC) with HFS (Egyptian Museum of
Berlin, n° 10.972). The priest has clear asymmetry in the lower face with
deviation of the corner of the mouth to the right suggesting a right hemi-
facial contracture, the upper face is symmetrical and frontal wrinkles can
be seen on both sides. The left face is normal. This piece probably repre-
sents a man with a posparalitic HFS.

Although several examples of HFS has been described prior to 1875 in
arts, this is the oldest example of HFS in our knowledge.

Classical art still is a source of neurological information.

P628
Request for an electromyography study in a general hospital
A. Martínez-Yélamos, M. Huerta, R. Sanchez-Valle, S. Martinez-Yélamos,
M. Admetlla
Hospital de Viladecans (Viladecans, E)

Objective: To analyse the source, the suspected aetiology, and the results of
the electromyography (EMG) of those patients referred to our laboratory
for an EMG evaluation.

Methods: Our EMG laboratory is sited in a general hospital. The hospi-
tal counts with all the medical specialities except paediatrics and all the
surgical ones except vascular surgery and neurosurgery. During 18 con-
secutive months, we prospectively selected all the patients referred for an
EMG evaluation to our laboratory. The examining physician (neurologist)
did a neurological examination to all the patients before to do the EMG
evaluation. We collected the speciality of the referring physicians, with
their suspected diagnosis, the diagnosis from the neurologist and the re-
sult of the EMG test.

Results: One thousand and fifty-eight patients were evaluated during
this period. There was 39 different suspected diagnosis with 29 different
diagnosis after the EMG evaluation. Seven hundred and twenty-one pa-
tients were referred from traumatology (68 %), 183 from rheumatology
(17 %) and 113 (10 %) from neurology. Four hundred and forty-one pa-
tients had a normal EMG evaluation. Sixty-four patients had an abnormal
EMG with a different diagnosis from that suspected. In 451 patients the
suspected diagnosis was carpal tunnel syndrome (CTS), that was con-
firmed in 257 cases (57 %). Lumbosacral radiculopathy (n = 219) was the
second suspected diagnosis and was confirmed in 98 (45 %). The examin-
ing physician thought the test to be useful to confirm abnormality in the
75 % of patients, with a diagnostic concordance between the referring and
the examining physician of 68 %. The EMG confirmed the referring sus-
pected diagnosis in the 54 % of cases.

Conclusion: The more frequent suspected diagnostics in our EMG lab-
oratory sited in a General Hospital were carpal tunnel syndrome and lum-
bosacral radiculopathy. Those were the more frequent diagnostics found
after the test with a diagnostic concordance of 57 % and 45 %, respectively.

P629
A new uncommon case of late postpartum eclampsia without preeclamp-
sia
R. Velasco Fargas, S. Fernandez, A. Escrig, L. Romero, S. Martinez-Yelamos,
M. Jato, F. Rubio
Bellvitge Hospital (Hospitalet de Llobregat, E)

Introduction: Eclampsia typically involves seizure activity in conjuction
with the classic preeclamptic signs: hypertension, proteinuria and edema.
Most of the cases occur ante or intrapartum,whereas approximately 30 %
take place postpartum, 50 % being within the first 48 hours following de-
livery. Late postpartum eclampsia (LPE) is considered when convulsions
begin more than 48 hours but less than 4 weeks after delivery. LPE rarely
combine an atypical clinical presentation with few or absent pre-eclamp-
tic prodromi with an unusual timing which makes it a diagnostic chal-
lenge. We describe the clinical and neuroradiological course of one patient
who presented LPE without preeclampsia.

Method: A 32-year-old woman (gravida two, para one) with history of
migraine delivered a healthy girl in pregnancy week 41. She did not have
clinical signs of preeclampsia, neither during pregnancy nor puerperium.
She was on cabergoline following delivery to supress lactancy. On subse-
quent days she developed severe headache with photophobia, nausea and
vomiting which did not respond to analgesia and corticosteroid therapy.
On 7th day postpartum she presented three generalised tonic-clonic
seizures. The neurologic examination revealed a bilateral papilledema and
tendon reflexes were brisk although simetrical. CT-scan showed hypoden-
sities in both hemispheres. Brain magnetic resonance T2 weighted and
FLAIR imaging (MRI) revealed multiple hyperintensive bilateral and sim-
metric lesions on the grey-white matter junction in temporo-occipital,
parietal and frontal lobes. Lumbar puncture showed a cerebral spinal fluid
protein content of 920 mg/l with single cell.

Results: Anticonvulsive treatment with valproic acid was initiated.
MRI-venogram and conventional angiography were normal. Patient
rapidly improved over the following days and was discharged 7 days after
admission persisting only bilateral papilledema. Patient never presented
proteinuria, edema or hypertension. Treatment was discontinued after one
week and patient remained asymptomatic. MRI performed 40 days after
was normal.

Conclusion: Late postpartum eclampsia without the classical
preeclamptic signs is a rarely noticed complication of pregnancy. Initial
headache is the commonest clinical feature, according to the literature.
Neither the unusual timing of presentation, nor the absence of classic signs
of preeclampsia must rule out eclampsia as complication of pregnancy in
these subjects.

P630
A familial case of Melkersson-Rosenthal syndrome
K. Mitosek-Szewczyk, P. Luchowski, Z. Stelmasiak
Skubiszewski Medical University of Lublin (Lublin, PL)

Melkersson-Rosenthal syndrome (MRS) is usually characterised by triad
of symptoms, i. e. chronic swelling of the lips, peripheral facial palsy that
tends to relapse, and in some cases furrowed tongue (lingua plicata). Al-
though most reported cases of MRS involve asymmetric enlargement of
the lips, swelling of the intraoral, periocular, chin and cheek area may oc-
cur as well. Since the swelling is granulomatosus inflammation, histologi-
cally characterised by noncaseating giant cell granulomata and epithelial
histiocytes, it may gradually becomes persistent and more manifest, lead-
ing to disfiguring facial synkinesis. The etiology of the disorder is un-
known, however the possible association with some autoimmunologic and
infectious diseases has been proposed. A familial cases of MRS were also
reported, but most authors suggest a multifactorial origin including a ge-
netic basis.

We present here the case of familial, possible inherited MRS.We treated
the 28-year old woman who suffered from unilateral facial palsy with ipsi-
lateral cheek oedema. She had had the first episode of facial palsy, and fa-
cial oedema at her age of 13 years, and now it was her 8th episode. Physical
examination revealed swelling of the right intraoral area, the fissured
tongue, and right-side peripheral facial palsy with some taste distur-
bances. Standard laboratory work-up revealed no inflammation features.
Determination of Borrelia burgdorferi IgG and IgM serum antibodies us-
ing enzyme-linked immunosorbent assay in serum as well as in cere-
brospinal fluid was negative. Brain imaging studies (CT, MRI) were also
non-contributory, showing bilaterally the symmetric, normal facial nerves
images. Oral administration of prednisone 1 mg/kg/day for 2 weeks, an-
tibiotics, massages and electrical stimulation yielded significant, almost
complete improvement of the facial palsy and cheek oedema. Careful
analysis of the family history revealed that both brothers of patient had the
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oligosymptomatic form of MRS. They had had unilateral facial palsy, one
with transient course, currently without any symptoms and one with per-
sistent sign of facial nerve impairment, but they neither developed
swelling nor furrowed tongue and they were never treated. In conclusion,
we report the familial case of incomplete form of MRS. It is also worthy to
notify that until the origin of disease is still unknown, the steroids seem to
be the most effective therapy.

P630A
Isolated dysfunction of the blood-cerebrospinal fluid (CSF) barrier: what
are the clinical determinants?
J. Brettschneider, S. Süssmuth, A. Claus, D. Bengel, H. Tumani
Universität Ulm (Ulm, D)

Objectives: An isolated dysfunction of the blood-CSF barrier is a frequent
finding in routine CSF analysis. It is associated with an elevation of the al-
bumin CSF/serum concentration quotient (Qalb) without any further
pathological CSF findings. As there is a lack of research on determinants
of blood-CSF barrier function, the clinical significance of an isolated bar-
rier dysfunction frequently remains unclear.

We examined various neurological disorders associated with an iso-
lated elevation of Qalb thereby detecting determinants of blood-CSF bar-
rier dysfunction.

Methods: In 411 (134 female, 277 male, mean age 57.5 ± 17.8 years) out
of 3873 patients receiving diagnostic lumbar puncture at the University
Hospital of Ulm (Germany) an isolated dysfunction of the blood-CSF bar-
rier was detected. Clinical data as well as MRI findings of these patients
were analysed. Since the albumin quotient is strongly age-dependent, an
individual upper reference range for Qalb was calculated according to the
formula Qdiff = Qalb – Qalb* (Qalb* being the age-dependant maximum
for Qalb).

Results: There was a significant difference regarding the frequency and
extent of barrier dysfunction among the various diseases, with highest val-
ues for Qdiff found in Guillain-Barré syndrome, chronic inflammatory de-
myelinating polyneuropathy (CIDP) and brain tumours. There was a sig-
nificant correlation of Qdiff with both weight and body mass index (BMI).
In patients with ischaemic stroke, barrier dysfunction was significantly
higher in territorial ischaemic brain infarction than in lacunar infarction.

Conclusions: In a distinct subgroup of clinical entities like GBS or CIDP
a barrier dysfunction occurred with a high frequency. Therefore, disease-
related mechanisms affecting CSF turnover rate contributing to barrier
dysfunction are assumed. Moreover, barrier function seems to be influ-
enced by disease-independent determinants like weight and BMI.

Cerebrovascular disorders

P631
Laboratory findings in patients with epileptic seizures after stroke
P. Gallmetzer, B. Glawar, J. Ferrari, B. Schneider, W. Lalouschek, B. Mamoli
Ludwig Boltzmann Institute for Epilepsy, Krankenhaus der Barmherzigen
Brüder, University of Vienna, University Clinic of Neurology (Vienna, A)

Purpose: The objective of this study was to identify laboratory markers
that are associated with a first ever seizure, with early seizures and with the
occurrence of recurrent epileptic seizures (epilepsy) after stroke.

Methods: A total of 2,906 patients (aged 18 to 98) with a recent hemor-
rhagic or ischemic stroke (including TIA) were prospectively enrolled at
nine neurology departments over a period of 39 month (The Vienna Stroke
Registry). Laboratory findings (blood chemistry and CBC at the time of
admission and consecutive basal analyses) were related to patients with a
first ever seizure, with early seizures and with recurrent seizures. Mean fol-
low up was 20.4 months. Seizures occurring within 14 days after stroke
were classified as early seizures.Vascular epilepsy was defined as recurrent
unprovoked seizures. Patients with seizures before the stroke were ex-
cluded.

Results: The following laboratory findings were significantly (p < 0.05)
associated with epileptic seizures: hypokaliaemia (first ever seizures
[mean with/without seizures: 4, 0/4, 1 mmol/l]), leukocytosis (first ever
seizures [mean: 11, 4/8, 7 G/l], early seizures [mean 12, 4/8, 9 G/l] and vas-
cular epilepsy [mean: 10, 3/8, 9 G/l]) and hypocalcaemia (early seizures
[mean 2, 3/2, 4 mmol/l]).

Conclusions: Our preliminary results suggest that hypokaliaemia,
hypocalcaemia and a leukocytosis are associated with the occurrence of
epileptic seizures after stroke.

P632
Axonal pathology in subarachnoid and intracerebral haemorrhage
A. Petzold, K. Rejdak, A. Belli, J. Sen, G. Keir, N. Kitchen, M. Smith, E. Thomp-
son
Institue of Neurology, NHNN, University of Lublin (London, UK; Lublin,
PL)

Background: Electrically active axons degenerate in the presence of nitric
oxide (NO) in vitro. High CSF NO metabolites (nitrate, nitrite = NOx) con-
centrations have been observed in patients with hemorrhagic brain injury
such as subarachnoid hemorrhage (SAH) and intracerebral hemorrhage
(ICH). This study investigated the evidence for axonal injury in SAH and
ICH and related this to CSF NO levels.

Methods: Neurofilament phosphoforms (NfH-SMI34, NfH-SMI35,
NfH-SMI38 and NfH-SMI310) markers for axonal injury were measured by
ELISA and NOx using a vanadium-based colometric assay in cerebrospinal
fluid (CSF) from patients with SAH and ICH and from a group of controls.
Injury severity was classified using the Glasgow Coma Scale and survival
was used as the outcome measure.

Results: Compared to the control group a higher proportion of patients
with SAH and ICH had elevated NfH-SMI34 levels from day 0 to day 6
(p < 0.001), elevated NfH-SMI35 levels from day 1 to 6 (p < 0.001) and ele-
vated NfH-SMI310 levels at day 0, 1, 4, 6 (p < 0.001). The NOx levels were
higher in the SAH and ICH patients than in the controls (p < 0.05) and dis-
tinguished the non-survivors from the survivors (p < 0.05). No direct cor-
relation was found for Nox with any of the NfH phosphoforms.

Conclusion: This study provides evidence for primary and secondary
axonal injury in patients with SAH and ICH, with non–survivors also hav-
ing higher NOx levels. CSF NfH phosphoforms are a valuable surrogate
marker for monitoring the development for secondary axonal degenera-
tion in neurocritical care and guiding targeted neuroprotective strategies.

P633
Is it safe to stop vitamin treatment in ischaemic stroke patients with hy-
perhomocysteinaemia?
I. Henriques, L. Rebocho, S. Pires-Barata, M. Graça
Hospital Espírito Santo (Évora, P)

Introduction: There is a lack of consensus on when to stop folic acid and
vitamin B12 treatment after stroke occurrence in patients with hyperho-
mocysteinemia. Fasting hyperhomocysteinemia is considered an indepen-
dent factor for ischemic stroke and treatment was associated with lower
stroke recurrence. We studied consecutive ischemic stroke patients aged
less than 65 years and looked for the results of specific treatment.

Methods: Both fasting and an abnormal methionine-loading test are
used to measure homocysteine (Hcy) levels. We prospectively studied 162
consecutive ischemic stroke patients aged less then 65 years or of any age
when all other etiologic investigation was negative. We measured fasting
Hcy concentration by ELISA (FPIA) (n < 15 umol/L) and 4 hours after the
load of 100 mg/Kg of oral methionine (n < 40 umol/L). We treated hyper-
homocysteinemia patients with folic acid (5 mg/day), vitamin B6
(150 mg/day) and associated vitamin B12 if the Hcy levels were still ele-
vated after 2 months treatment. Median age was 56 years (19–64) and 111
patients (68.1 %) were male.

Results: Hyperhomocysteinemia was present in 15 (9.25 %) of our 162
patients. Four patients had fasting Hcy levels above normal and eleven
were only identified after methionine-loading test. All patients completed
the first year of treatment and 14 controlled their Hcy levels. One patient
never normalized his Hcy levels and is still on treatment without any re-
currence. Only one hypertensive patient that decided to stop vitamin ther-
apy had ischemic stroke recurrence.

Discussion: In our sample of patients aged less than 65 years 9 % had
Hcy levels above normal. Correction of those levels was observed in all ex-
cept one patient. Recurrence occurred in one patient that stopped vitamin
therapy after one year. The risk of stopping therapy in patients with hy-
perhomocysteinemia must be taken in consideration.

P634
Stroke following snakebite by Bothrops Lanceolatus in Martinique: a re-
port of three cases
N. Chausson, L. Thomas, P. Cabre, S. Khaddam, D. Smadja
CHU La Meynard Fort-de-France (Fort-de-France, F)

Snake bites are not rare in Martinique(20 to 30 cases per year). The only
snake involved, specific to Martinique, is Bothrops Lanceolatus (BL) be-
longing to crotalidae family.

BL has haematotoxic venom by opposition to snakes producing neuro-
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toxic venoms. BL’s bite complication is lead to thrombotic events (30 %)
such as stroke, pulmonary embolism, myocardial infarction, contrasting
with rare haemorrhage (3 %) predominant in others snakes species.

We report three patients bitten by BL who developed cerebral infarc-
tion.

Specific therapy (purified monospecific F(ab’) antivenom serum
(Bothrofav)) was delayed in two cases because cutaneous signs ad pain in-
duced by a small snake bite were minor.

The first patient was treated two days after the bite when she was apha-
sic and did not improve. The second one got a transient aphasia 24 hours
after the snakebite and then developed extensive left hemispheric infarct
despite treatment. The third patient presented with a left homonymous
quadranopsy two hours after the bite. Very early administration of an-
tivenom serum prevented progression of stroke.

Occurrence of stroke following BL’s bite has been estimated to 11 %.
Thrombopenia is the hallmark of envenoming induced by platelet ag-

gregating, local consumption or/and disseminated intravascular coagu-
lopathy. Nevertheless, thrombotic complications can arise without throm-
bopenia and even without detectable disturbance in the coagulation
cascade(45 %). Early anticoagulation and/or thrombolytic treatment did
not show any efficacy in a martinican historical cohort of BL’s bite. By con-
trast early infusion (with six hours) of specific antivenom serum is effec-
tive and safe (anaphylactic reaction in only 4 % because of a high degree of
purification).

These three cases emphasize that specific antivenom is the treatment
of choice of BL’s bite and that it must be used very early without waiting
for signs of more severe envenomation.

P635
Neuropsychological dysfunction associated to clinical syndrome and
unique or multiple lacunar stroke
M. Grau-Olivares, A. Arboix Damunt, D. Bartrés-Faz, C. Junqué
Sagrat Cor Hospital and Barcelona University (Barcelona, E)

Introduction: A number of investigations studied the causes and risk fac-
tors leading to lacunar infarcts but only few works investigated its neu-
ropsychological correlates relative to their syndromic manifestations and
neuroimaging characteristics.

Objective: To correlate lacunar infarct topography and the presence of
isolated or multiple chronic infarcts with patterns of cognitive dysfunction
relating clinic aspects with magnetic resonance parameters and neuropsy-
chological assessment.

Methods: 20 consecutive patients diagnosed as preseting a ischaemic
lacunar syndrome according to Miller Fisher, from the Neurology Service
at the Sagrat Cor Hospital in Barcelona were included in the study. Struc-
tural magnetic resonance images were acquired from all cases and were as-
sessed by means of an exhaustive neuropsychological battery. Patients
were classified into two groups according whether the lacunar infarct ob-
served on admission was isolated or it coexisted with chronic ‘silent’ in-
farcts.

Results: The following results were obtained: a) any syndrome group
presenting increased or reduced severity of lacunar infarcts, b) similarly,
clinical groups did not differ in the amount of white matter damage as
reflected by the presence of leuko-araiosis. C) Significant differences were
found on the Benton’s Line Orientation Test (F = 3.460; p < 0.04) where
patients with a disartria-clumsy hand syndrome exhibited better per-
formance (mean = 16.8; SD = 1.1) as compared to patients with pure
sensitive syndrome (mean = 15; SD = 0.7). D) Significant differences were
found in category (t = 2.23; p < 0.04) and phonetic fluency (t = 2.1; p < 0.05)
tests between patients presenting with a single lacunar infarct (category:
mean = 17.62; SD = 6, phonetic: mean = 33.51; SD = 14) or additional
chronic infarcts (category: mean = 11.75; SD = 5.54, phonetic:
mean = 21.83; SD = 10.83) were compared. E) Leuko-araiosis was not re-
lated to cognitive performance among patients.

Conclusions: Present results indicate that the presence of multiple
chronic lacunar infarcts, may result in increased neuropsychological dys-
function in patients diagnosed with a lacunar syndrome. Our findings ad-
ditionally indicate that disartria-clumsy hand syndrome associates to a
better visuoespatial function as compared to other clinical syndromes. Fu-
ture studies should investigate whether patients exhibiting cognitive im-
pairment caused by lacunar infarcts are at increased risk for developing
dementia, particularly of a subcortical vascular type.

P636
Brain representation of picture naming and word retrieval based on neu-
ropsychological language processing model in dyslexic and aphasic pa-
tients: fMRI study
S. D. Yoo, S. B. Pyun, J. B. Jung, K. C. Nam, H. K. Lee, H. J. Son, I. Y. Sung, H. S.
Park, I. S. Ryu
Myongji Hospital, Asan Medical Center, Korea University (Koyang, Seoul,
KOR)

Goal:Compared with brain activation of normal controls, the brain activa-
tion pattern of an acquired dyslexic and aphasic patients were investigated
by use of hierarchical neuropsychological assessment model and fMRI
study with four tasks according to language processing

Method: 1) Subjects: Nine aphasic patients with Broca aphasia (five),
Wernicke aphasia (two), anomic aphasia (two), and one acquired dyslexic
patient participated in this study. In normal control group, we studied 9
healthy adults using four tasks. All subjects were right handed. 2) Paradigm
and fMRI data acquisition: Functional image was performed using 4 tasks of
block design (4 activation blocks, 5 control blocks per session); 1) picture
naming, 2) picture-word matching, 3) word reading, 4) semantic categoriza-
tion. The data acquisition was performed using an ISOL 3.0 T MR scanner
with EPI sequence (TR/TE = 300/35 ms, 4 mm no gap, 20 slices, 64 �64 ma-
trix, FOV = 220 mm, Flip angle 80°).All data processing and statistical analy-
sis were performed using SPM 99 and statistical significance level was
p < 0.01.

Result: 1) dyslexic patient:The activation in right broca area was typi-
cal in picture naming, and basal temporal lobe, both prefrontal lobe, right
temporoparietal area (picture-word matching), both inferior parietal, pre-
frontal area (semantic categorization), both anterior inferior frontal, pre-
frontal (reading) was represented. 2) aphasic patients: During picture
naming, the activation of ipsilateral perilesional area was typical in Wer-
nicke’s and anomic aphasic patients, but in Broca’s aphasic patients, the
more strong activation of the contralateral Broca’s area was produced. In
the others tasks, the activations in aphasics were different from that of nor-
mal controls. 3) normal controls: In picture naming, the middle temporal,
supramarginal, fusiform gyrus, and Broca area of left hemisphere was pre-
dominantly activated. In picture-word matching and semantic categoriza-
tion, the activation in Broca’s area and superior parietal lobule was typical
and during reading task supramarginal and angular gyrus activation is
more remarkable.

Conclusion: In dyslexic and aphasic patients, the brain activation pat-
tern was different from that of normal person. There are evidences of re-
organization of expressive language area into right Broca’s homologue
area. The right hemisphere and undamaged perilesional areas in the left
hemisphere does play a role in some patients.

P637
Plasticity of language-related brain function after ischaemic stroke and
changes in cerebral blood flow
A. Dulamea, A. Campeanu, C. Chirion, S. Dulamea, P. Dumitru, V. Boscaiu
Fundeni Clinical Institute (Bucharest, RO)

Background and purpose: In our prospective study we investigated the
correlation between recovery of aphasia after ischemic stroke and changes
in cerebral blood flow (CBF).

Methods: 34 aphasic patients were tested using BDAE (Boston Aphasia
Test), scored with a maximum of 68 points, in days 7, 21 and at 3 month af-
ter stroke. All patients were right handed at Edimbourg manual laterality
test. Patients were examined using cerebral computed tomography (CT)
and single photon emission computed tomography (SPECT) in the first 3
weeks, but at least at 48 hours after stroke. SPECT was performed in one
session, at rest and during verbal tasks, the patient being visually and
phonically isolated. The verbal stimuli were phonemes, words, pseudo-
words, reversed speech, short phrases recorded at 12 seconds intervals on
audio tape using a male voice. We compared the global lateralization index
with the aphasia recovery coefficient and the results were statistically
analyzed.

Results: A high coefficient for aphasia recovery was correlated with an
improvement of CBF in border zones at the periphery of cerebral lesion,
sometimes concomitantly with a hypo- perfusion of contralateral homol-
ogous areas.

At verbal task test we obtained an increase in CBF in affected left hemi-
sphere especially at patients with severe aphasia.

A high coefficient for aphasia recovery (> 20 %) is associated to an im-
provement of perfusion in right hemisphere in patients with mild and
medium aphasia and it is not correlated with initial aphasia score.

Discussions: The recovery of aphasia is correlated with restoration of
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CBF at the language network in left hemisphere but a better recovery is as-
sociated however with an increase of perfusion in right hemisphere.

P638
Ripost study: perception of the profile of patient with arterial hyperten-
sion at neurovascular risk according French general practioners
C. Lucas, I. Leurs
Lille University Hospital, AstraZeneca (Lille, Rueil Malmaison, F)

Objective: to describe perception, according to the French general practi-
tioners (GPs), of the profile of patients at neurovascular risk.

Methods: Public opinion poll carried out in 2003 near 2,282 French GPs
selected by drawing of lots.

Results: 36 % of GPs think of the risk as from 45 years and 36 % as from
55 years. After this age, 90.7 % of GPs consider that there is a threshold
(150/90 mmHg) with beyond which this risk can be mentioned. 96 % of GPs
aim at a value of arterial pressure (135/80 mmHg on average). 80 % of GPs
choose the treatment according to the neurovascular risk by privileging
the antagonists of angiotensin II then the inhibitors of the enzyme of con-
version. Measurements of prevention considered are the treatment of the
arterial hypertension (83.9 %), then the treatment of a cardiopathy
(52.3 %), diabetes (48.1 %), hypercholesterolemy (39.4 %) and the stop of
the tobacco (41.7 %).

Conclusion: The GPs know that the arterial hypertension is the major
risk factor of stroke but by defining a value “threshold” of the blood pres-
sure (150/90 mmHg) and of this fact by underestimating the neurovascu-
lar risk.

P639
Institutionalisation in stroke
J. Gracia, B. Fuentes, R. Merino, S. Monteagudo, E. Díez-Tejedor
University Hospital La PAZ (Madrid, E)

Objective: Several studies have shown strong association between some
vascular risk factors (VRF) and functional outcome at discharge in pa-
tients with stroke. Our purpose is to analyse which of these factors may
predict institutionalization.

Methods: Observational study from our stroke data bank (1994–2002).
We identified patients with Brain Hemorrhage (BH) and Non Lacunar
Stroke (NLS): Atherothrombotic stroke (AS), Cardioembolic stroke (CS)
and Undetermined stroke (US), and analysed VRF: Hypertension, DM, Hy-
percholesterolemia, smoking, age, sex, peripheral vascular disease, coro-
nary heart disease, atrial fibrillation and neurological status at admission,
by means of the Canadian Stroke Scale (CSS) and functional status at dis-
charge (modified Rankin Scale). Risk factors of institutionalization in
stroke were analysed by multiple logistic regression analysis.

Results: 4263 stroke patients, 402 were BH (male 207/female 195; mean
age 71.5 ± 12) and 1837 NLS (male 973/female 864; mean age 70.6 ± 11.6):
AS 771 (34.4 %), CS 668 (29.8 %) US 398 (17.8 %). DM in US (p < 0.05); atrial
fibrillation and hypertension (p < 0.05) in CS and US; CSS at admission,
older age and female (p < 0.0001) in all groups were identified as predic-
tive factors of Institutionalization. There were more institutionalization
among BH than NLS (p < 0.0001).

Conclusions: Older age, female and low score in CSS were associated
with higher average of institutionalization. Brain Hemorrhage is the sub-
type of stroke associated more frecuently with Institutionalization.
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P640
Toxic polyneuropathies due to glue sniffing: clinical electrophysiological
and nerve biopsy studies
M. Zouari, G. Fayache-El Euch, M. Kefi, S. Belal, F. Hentati
National Institute of Neurology (Tunis, TN)

Objective: To report the clinical findings, electrophysiological, and nerve
biopsy studies of 20 juvénile patients who had a toxic polyneuropathy due
to glue sniffing.

Background: Progressive sensorimotor neuropathy developped after
glue sniffing was described. The neurological picture consisted of a sym-
metrical progressive, ascending, mainly motor, polyneuropathy with mus-
cle atrophy. Electrophysiological and nerve biopsy studies consisted in an
axonal neuropathy with axonal degeneration and presence of giant axonal
due to accumulation of neurofilaments on electron microscope. It is con-
cluded that n-hexane inhalation produces a toxic effect with axonal
changes.

Methods: Twenty patients admitted for a progressive sensorimotor
neuropathy due to glue sniffing in the National Institute of Neurology were
selected. All patients had clinical examination, electrophysiological and
sural nerve biopsy studies on optic and electron microscope.

Results: The mean age at examination was at 17.5 ± 2.5 years (range: 12
to 23 years). The mean duration of the exposure to the toxic with prolonged
inhalation of n-hexane (glue sniffing) was 2.3 ± 2.4 years (range: 4 months
to 8 years). All patients developped weakness and paresthesia mainly in
lower limbs at a mean duration of 4 months after inhaling the glue. All pa-
tients were men and had similar clinical features characterized by a sym-
metrical progressive, ascendly, sensorimotor polyneuropathy with pro-
nounced amyotrophy and severe motor handicap leading to wheelchair
bound in 9 patients (45 %). Electrophysiological studies showed axonal
and mixed sensorimotor neuropathy predominantly in lower limbs. Nerve
biopsy study showed an axonal neuropathy with axonal degeneration, and
presence of giant axonal in 7 patients (35 %) with neurofilaments accumu-
lation on electron microscope. Teased fibers analysis showed segmental
demyelination with axonal degeneration. Muscle biopsy found a severe
neurogenic atrophy with target fibres in 60 % of patients.

Conclusion: These findings seem to indicate the pathological process
of axonal swellings and confirm the toxic mechanism with primary axonal
changes due to the n-hexane inhalation associated sometimes to demyeli-
nation features.

P641
Loss of chaotic short-term variability on heart rate and blood pressure in
autonomic neuropathy. A flat or inverted circadian pattern
E. Azevedo, R. Santos, J. Freitas, T. Coelho
Hospital São João, Hospital Santo António (Porto, P)

Autonomic failure (AF) induces disabling orthostatic symptoms. Short-
term heart rate (HR) and blood pressure (BP) orthostatic patterns are well
characterized in these patients but data with long term blood pressure and
heart rate monitoring are lacking. The aim of this study was to access cir-
cadian HR and BP variation in AF patients.

We studied 8 patients with severe AF (9 with familial amyloidotic
polyneuropathy TTRmet30+ and 1 with pure autonomic failure) Group A,
and 2 control groups (8 assymptomatic patients TTRmet30+: Group B, and
16 normal aged matched controls: Group C). All groups underwent 24 HR
and BP monitoring.

Twenty-four hours-SBP and 24h-DBP were similar in all groups
(114.5 ± 10.6 and 73.2 ± 6.7; 123.0 ± 6.2 and 79.0 ± 9.5; 118.6 ± 10.1 and
71.4 ± 9.4 mmHg for groups A, B and C, respectively). BP dipping was at-
tenuated or even inverted (p < 0.01) in AF patients (SBP and DBP diffe-
rences between day and night: –1.6 ± 11.6 and 3.3 ± 6.3; 10.0 ± 1.0 and
11.7 ± 1.5; 15.6 ± 7.9 and 16.2 ± 5.8 mmHg; for groups A, B and C, respec-
tively; p < 0.01).

Although mean 24 h HR were similar between patients and controls
(80.9 ± 14.0; 87.0 ± 4.6; 80.7 ± 5.2 bpm for groups A, B and C, respectively),
there were striking differences in heart rate variability among groups
(max-min 24 h-HR difference: 46 ± 16; 89 ± 11 and 91 ± 9 bpm; pNN50:
0 ± 0; 6 ± 2 and 12 ± 6 %; SDRR: 68 ± 24; 128 ± 10; 148 ± 32 ms for groups A,
B and C; p < 0.01).

There were significant differences between normal controls and as-
symptomatic TTRmet30+ controls in mean HR, diastolic blood pressure
dipping and NN50; p < 0.05.

Autonomic failure can be suspected by simple twenty four hours blood
pressure evaluation and by heart rate monitoring. Assymptomatic
TTRmet30+ patients may show already some degree of autonomic impair-
ment, namely concerning early vagal dysfunction.

P642
Diagnostic value of sulfatide-IgG-antibodies in immune-mediated neu-
ropathies
I. Mayringer, F. Deisenhammer
University of Innsbruck (Innsbruck, A)

Objective: Some types of neuropathies are associated with elevated serum
titers of anti glycolipid antibodies. Anti sulfatide IgM antibodies are asso-
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ciated with sensory or sensomotoric neuropathies. However, less is know
about anti-sufatide IgG antibody associated disorders.

Methods: In our laboratory 755 samples were screened for anti-glyco-
lipid antibodies (GM1 IgG and IgM, GQ1b IgG and IgM, Sulfatide IgG and
IgM). In 61 patients elevated titers of anti-sulfatide IgG antibodies were de-
tected. Medical records of these patients were reviewed to obtain the clin-
cal diagnoses and the electrophysilogical results.

Results: Clinical diagnosis was available in 49 patients. Ten patients had
GBS, 2 had MFS, 3 had acute polyneuritis and 5 patients had CIDP. MMN
was diagnosed in 6 patients (only 2 of whom had anti-GM1 IgM antibod-
ies) and 12 patients had chronic PNP of unknown etiology (demyelinating,
axonal, sensory or motor). Diabetic PNP and paraproteinemic PNP was
present in one patient each and 9 patients had no neuropathy. Anti-sul-
fatide IgG titers did not differ significantly between groups. In most pa-
tients, no other anti-glycolipid antibodies were detected.

Conclusion: Elevated titers of anti-sulfatide antibodies are frequently
associated with immune-mediated neuropathies possibly providing diag-
nostic help. In chronic PNP without detectable cause the presence of anti-
sulfatide antibodies could indicate an immune-mediated disorder. These
patients might benefit from immunosuppressive or immune-modulating
therapies. However, eleveted titers of anti-sulfatide antibodies can not help
to discriminate different immune-mediated neuropathies.

P643
Contribution of nerve biopsy to the diagnostic evaluation in neuropathy:
a retrospective study on 40 consecutive patients
K. Schweikert, C. Cornely, D. Häntzschel, P. Fuhr, J. Lütschg, A. Probst, M. Tol-
nay, A. Steck
University Hospital Basle (Basle, CH)

Background and goals: to evaluate the diagnostic utility of nerve biopsy in
patients with peripheral neuropathy (PNP) in a referral center.

Methods: we reviewed the charts of all patients from our neuromuscu-
lar clinic who underwent nerve biopsy from 11/2001 through 1/2004. Indi-
cation for biopsy was either disabling, painful, or progressive PNP of un-
known etiology despite extensive diagnostic work up including EMG
(electromyography and -neurography) and/or exclusion/suspicion of vas-
culitis or amyloidosis. Patient history, EMG, clinical, and histologic data
were analysed. Depending on the progression of symptoms within 4 weeks,
up to 3 months, or longer, disease was classified as acute, subacute, or
chronic.

Results: 40 patients out of a total of 120 (21 women, 19 men, mean age
58 years, range from 4 to 84 years) were analysed. A combined nerve and
muscle biopsy was performed in 36 patients (31 superficial peroneal
nerve/peroneus brevis muscle, 3 superficial peroneal nerve/quadriceps
femoris muscle, 2 sural nerve/peroneus brevis muscle). In 4 patients only
nerve biopsy (2 suralis, 1 saphenus, 1 superficial peroneal nerve) was done.
Disease was acute in 1, subacute in 14, and chronic in 25 cases. EMG clas-
sified the PNP as purely motor in 6, sensory in 2, sensorimotor in 26 pa-
tients; as axonal in 19, demyelinating in 3, mixed in 12 cases. In 6 patients
EMG was normal, 3 of whom showed axonal damage in biopsy. Histology
was axonal in 24, demyelinating in 2, and mixed in 13 patients. One biopsy
was technically insufficient. In addition to previous extensive investiga-
tions, biopsy allowed final diagnosis in 15 patients (37.5 %). Vasculitis was
diagnosed in 6, anti-MAG- and paraneoplastic neuropathy in 2 cases re-
spectively. Etiology of 25 neuropathies (13 axonal, 2 demyelinating, 10
mixed) remained undetermined.

Conclusions: while classification of PNP can reliably be made by clini-
cal and electrophysiological examination, biopsy allows final diagnosis in
about 40 % of the cases which remain unclear despite extensive laboratory
testing.A vasculitis was detected histologically in 25 % of our patients with
axonal neuropathy.

P644
Chronic sensory ataxic neuropathy: a prospective study of 12 patients
A. Lebayon, L. Jomir, S. Bouly, G. Castelnovo, D. Prat, P. Labauge
CHU Nimes (Nimes, F)

Background. Chronic sensory ataxic neuropathies are defined by occur-
rence of proprioceptive ataxia and areflexia. Etiologies are classified upon
EMG patterns.

Objectives: 1) To define clinical, electromyographic and histological
patterns of patients with chronic sensory ataxic neuropathy 2) to deter-
mine etiologies in a prospective study of consecutive patients.

Methods: This study was conducted in one universitary neurological
centre since 1999 to 2003. Standard biochemical levels, protein immuno-
electrophoresis, immuonological study, VIH, Lyme, EBV, VZ, hepatitis B

and C serologies, gliadin antibodies and neuronal antibodies, antiganglio-
side antibodies studies (MAG, Anti-GM1, antidisialosyl antibodies (GD1a,
GD1b ‘GT1b ‘GQ1b), accessory salivary biopsies were determined in all of
the cases. CSF study was performed in 7 cases. EMG was performed in each
patient. Results were classified upon patterns, ie demyelinating neuropa-
thy, CIDP, axonal and mixed neuropathies. Absence of sensory potentials
and normal EMG patterns lead to sensory ganglionopathy diagnosis. Prox-
imal conduction block was searched in each case. Spine MRI was per-
formed in 5 patients. In addition, extensive research of an underlying neo-
plasia was made in each patient. Sural nerve biopsies were performed in 4
cases.

Results: 12 patients (male: 7/female: 5), mean age: 57 yo (range 43–71
yo), were included in this study. Mean delay onset of the disease to the di-
agnosis was 7.5 years. Clinical symptoms consist of isolated ataxia in 5,
ataxia and distal parethesias in 7. All of them have decrease of diapason
perception in lower extremities and generalized areflexia. Biological stud-
ies revealed benign monoclonal gammopathy (MGUS) in 2 cases (IgM and
IgG gammopathy) and polyclonal gammopathy in 1. EMG patterns consist
of demyélinating neuropathy in 4 cases, including 2 CIDP, mixed neuropa-
thy (axonal and demyelinating) in 1, axonal in 5 cases, sensory gan-
glionopathy in 1. EMG was normal in only 1 patient. Nerve biopies results
confirm EMG patterns in all of the cases (axonal neuropathy (1 case), de-
myelinating (2 cases) and normal (1case)). sensory ataxic neuropathies
consist of a heterogenous group of disorders. MGUS was found in 2 de-
myelinating neuropathies. Absence of etiology was found in the remaining
patients. Type of neuropathy was distributed in demyelinating and axonal
neuropathy. Sensory ganglionopathy was retained in only one case.

P645
Immunohistochemical analysis of cutaneous innervation as a tool in the
diagnosis of small-fibre neuropathies
M. Garcés, D. Ceballos, X. Navarro, M. J. Chumillas, T. Sevilla, J. J. Vílchez
Hospital La Fe, Universitat Autònoma (Valencia, Barcelona, E)

Objective: To describe, quantitative and qualitatively, intraepidermal nerve
fibers (IENF) and sweat gland innervation (SG) in patients with diabetic
and idiopathic small fiber neuropathies.

Methods: 19 patients with clinical features of painful sensory neuropa-
thy (8 diabetic and 11 idiopathic) and 10 normal subjects underwent skin
biopsy at the lateral side of mildcalf (A) and the dorsum of the foot (B).
Skin sections were immunohistochemically stained with antibody to pro-
tein gene product 9.5 (PGP 9.5), a ubiquitin C-terminal hydrolase univer-
sally present in nerve fibers, and antibody to collagen IV to visualize the
epidermal basement membrane. Cutaneous innervation was evaluated by
measuring epidermal nerve density (END), expressed as the number of
IENF per milimetre of epidermal length (fibers/mm), and the proportion
of sweat gland area innervated (%). We describe quantitative and qualita-
tive differences with regard to normal subjects.

Results: END and proportion of sweat gland area innervated values of
neuropathic patients were significantly reduced compared to values of
normal subjects at both A and B sites: END-A (4,516 ± 1.21 versus
21,792 ± 1.16 fibers/mm; p < 0.001); END-B (6,607 ± 1.95 versus
24,318 ± 1.05 fibers/mm; p < 0.001); proportion SG-A (5,330 ± 1.15 versus
20,295 ± 0.74 %; p < 0.001); proportion SG-B (5,092 ± 0.91 versus
20,933 ± 1.29 %; p < 0.001). Qualitative differences were: 1) fragmented and
irregular immunoreactivity of IENF; 2) swelling of INEF; 3) abrupt end of
nerves from subepidermal plexus just below the basement membrane; 4)
marked depletion with residual immunoreactivity in subepidermal nerve
plexus.

Conclusions: Immunohistochemical analysis of cutaneous innervation
is a useful tool in the diagnosis of small-fiber neuropathies. This method
allows to establish a correct diagnosis and has particular use in idiopathic
small fiber sensory neuropathy with normal routine electrodiagnostic
studies.

P646
Haemodynamic, autonomic and neurohormonal behaviour in different
orthostatic intolerance syndromes
E. Azevedo, J. Freitas, R. Santos, F. Boomsma
Hospital Sao Joao, Diskzit Hospital (Porto, P; Rotterdam, NL)

Several different orthostatic intolerance (OI) syndromes are described in
literature. They all share symptoms like dizziness and orthostatic syncope,
however the pathophysiology is somewhat different. Our goal was to study
the autonomic, neurohormonal and hemodynamic profile in different pa-
tients with OI.

We studied in basal (SUP) and during the first ten minutes of head-up
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tilt test (HUTT), eight patients with autonomic failure (Group A), eight pa-
tients with neurocardiogenic syncope (passive HUTT (+): group B) and 16
normal controls, aged matched (Group C).

Beat-by-beat BP and HR were continuously monitored and digitised at
500 Hz/channel. The baroreceptor alfa-index gain (vagal reflex: BRG), high
frequency of RR variability (vagal tonus: HFRR) and low frequency of sys-
tolic pressure variability (sympathetic tone: LFSAP) were calculated.
Cathecolamines were assayed by fluorimetric HPLC and plasma brain and
atrial natriuretic peptides were also measured. Hemodynamic data were
derived and calculated by the modelflow® method.

After tilting, stroke volume drops significantly more in Group A (dif-
ference between HUTT and SUP, –38 ± 21*, –23 ± 12 and –22 ± 7 mL for
each group). Within the first ten minutes of HUTT there was also a huge
drop in mean arterial presure in group A (difference between HUTT and
SUP, –32 ± 23*, + 10 ± 04 and + 15 ± 7 mmHg).We observed very low levels
of any parameter of neurohormonal and autonomic function in Group A,
in basal and with values near zero in first minutes of HUTT. HR, LFSAP and
ADR had a significant higher rise at HUTT in Group B compared with nor-
mal controls.A significant decrease of BRG was noted in group B, even sev-
eral minutes before neurocardiogenic syncope developed. BNP did not
change within the initial minutes of HUTT in any group. Adrenaline had a
huge rise in group B (62.2 ± 32.6 pg/ml) compared with groups A
(3.5 ± 3.2)and also group C (11.7 ± 6.5) after initial passive tilting.

Orthostatic intolerance syndromes share similar clinical symptoms but
may show important hormonal, autonomic and hemodynamic differences
already after the first minutes of passive orthostatism.

P647
Solitary plexiform neurofibroma presenting as purely motor axonal cer-
vical plexopathy
F. Terenghi, N. Grimoldi, A. Costa, A. Cappellari, E. Nobile-Orazio
Milan University, IRCCS Policlinico (Milan, I)

A 27 year old male presented with three years of progressive weakness and
atrophy in his right arm. He did not have sensory complaints or pain but
occasional proximal arm dysesthesias. Neurological examination showed
severe right shoulder girdle atrophy and proximal limb weakness affecting
muscles supplied by the fifth and sixth cervical roots. Strenght was normal
distally in right arm and in the other limbs. Deep tendon reflexs were nor-
mal. Sensation was normal. Laboratory studies showed increased creatine
kinase levels. Anti-GM1 IgM antibodies were not found. Electrodiagnostic
studies were consistent with either focal motor neuronopathy or right
brachial plexopathy involving the upper trunk. Nerve conduction studies
did not show conduction blocks or slow conduction velocity. The CMAP
amplitude of the right median nerve was normal. EMG showed chronic
denervation and fibrillation potentials in paraspinal and arm muscles in-
nervated by right C5–C6. MRI studies revealed a markedly increased sig-
nal intensity on T2-weighted images of the fifth and sixth right cervical
roots and upper trunk of right plexus with contrast-enhanced T1-
weighted images. A provisional diagnosis of motor axonal inflammatory
plexopathy was made based on the purely motor focal deficit, increased
creatine kinase levels and enhancing focal hypertrophic roots on MRI, as
described in CIDP and MMN. The patient was treated with high dose IVIg
2 gr/Kg over four days with not improvment. Two months later a biopsy of
enlarged cervical root revealed a plexiform neurofibroma. The patient did
not have a family history or other typical abnormalities of neurofibro-
matosis (NF1), including cafè-au-lait spots, skin fold freakling, Lisch nod-
ules in the iris and bone displasia. Solitary plexiform neurofibroma may
occur in patients without other stigmata of NF1 and should be considered
in the differential diagnosis of purely motor focal inflammatory radiculo-
plexopathy.

P648
POEMS syndrome without overt osteosclerotic myeloma improving with
melphalan monotherapy
C. Casellato, F. Terenghi, M. Scarlato, A. Cappellari, C. Zecca, E. Nobile-
Orazio
Milan University, IRCCS Policlinico (Milan, I)

POEMS syndrome is characterized by the simultaneous presence of neu-
ropathy, organomegaly, endocrinopahy, monoclocal gammopathy and skin
changes and by its frequent association with osteosclerotic myeloma. Pa-
tients with POEMS and osteosclerotic myeloma often improve after radia-
tion therapy or surgical resection of solitary bone lesions while those with
multiple lesions require a combination of chemotherapy and radiation. In
patients without overt myeloma the combination of melphalan and
steroids is sometime effective.A 58 years old man presented with two years

of progressive limb sensory and motor impairment leading to progressive
difficulty in walking. In the last year he also became impotent. Based on re-
duced conduction velocities in motor and sensory nerves and increased
CSF proteins (118 mg/dl) with normal cells he had been treated with oral
steroids with no improvement but with the onset of a severe manic
episode. On admission in our Department six month later, he had asym-
metrical distal and proximal leg weakness, reduced or absent deep tendon
reflexes and reduced touch, vibratory and position sensations in the legs.
He could only walk with bilateral support. He had bilateral oedema and
cyanotic appearance of the legs. Sensory action potentials were absent in
the median, ulnar and sural nerves while motor conduction velocities were
reduced in the median (32 m/sec) and peroneal (19 m/sec) nerves where
CMAP amplitudes are also reduced. Serum immunofixation showed the
presence of an IgG lambda M-protein. Serum anti-GM1 IgM antibodies
(1/10.240) and VEGF levels (3634 pg/ml) were markedly increased while
total serum testosterone was reduced. Sural nerve biopsy showed a marked
reduction of myelinated and unmyelinated fibres and abnormally enlarged
endoneurial vessels. Bone marrow biopsy, skeletal scintigraphy and radi-
ography were normal while liver and spleen were enlarged on abdominal
echography. The patient was treated with 8 courses of melphalan
(15 mg/die for 7 consecutive days every 6 weeks) without steroids. Starting
form the fourth course the patient progressively became able to walk with-
out support and to climb stairs. Seven month after therapy suspension his
improvement remains stable. VEGF decreased to 784.4 pg/ml and anti-
GM1 IgM to 1/640 while total serum testosterone normalised. The response
to melphalan in this patient suggests that its association with steroids
might not be always necessary in the treatment of POEMS without overt
myeloma.

P649
Survivin in the pathogenesis of vasculitic neuropathy
T. Leuschner, B. Neundörfer, D. Heuss
Institute of Neurology (Erlangen, D)

Survivin, the smallest inhibitor of apoptosis protein (IAP) identified so far,
blocks the extrinsic and intrinsic pathway of apoptosis by binding to cas-
pase-3 and -7. It could be detected in a variety of human cancers, where its
expression correlates with resistance to radio- or chemotherapy and worse
prognosis.

Since evidence is accumulating that survivin may also be involved in
the pathogenesis of inflammatory diseases, we investigated the expression
of this IAP in vasculitic neuropathy.

Immunohistochemistry using monoclonal anti-survivin antibodies
was performed on tissue specimen of vasculitic neuropathy.

Upregulation of survivin could be detected in the cytosol of epineur-
ial-perivascular infiltrating mononuclear cells.

The expression of survivin in inflammatory infiltrates of vasculitic
neuropathy suggests this protein being a pivotal factor for the potential re-
sistance to apoptotic stimuli of pathogenic T lymphocytes and perpetua-
tion of the inflammatory process.

Our finding implies a role for survivin in the pathogenesis of vasculitic
neuropathy and indicates it as an important target for immunotherapeutic
approaches, e. g. by interferon beta or retinoic acid.

P650
Population pharmacokinetics of pregabalin: patients with chronic pain
H. N. Bockbrader, P. Burger, B. W. Corrigan
Pfizer Global Research and Development (Ann Arbor, USA)

Aims of investigation: To describe the pharmacokinetics (PK) of prega-
balin following single and multiple doses in chronic pain patients (CPP)
and to identify concomitant medications that impact pregabalin’s PK in
these populations.

Methods: Data from 1202 pregabalin plasma-concentration observa-
tions in 974 subjects from 9 studies in adult patients with chronic pain
were pooled with 4,381 observations from healthy volunteer and renal im-
paired patients (HV) and epilepsy patients (EP) to develop a population
PK model. CPP model parameter estimates were then obtained using CPP
data alone. The effects of concomitant oral antidiabetic agents, diuretics,
and insulin on P disposition in CPP were also determined.

Results: Pregabalin PK were well described in CPP, HV, and EP by a one-
compartment pregabalin PK model with first order absorption and a lag
time. After inclusion of covariates, no significant differences in pregabalin
disposition between CPP, EP, and HV were observed. Pregabalin’s oral
clearance (CL/F) in CPP increased proportionally with creatinine clear-
ance (CLcr) from 0 up to 105 mL/min, above which pregabalin CL/F was
independent of CLcr. Pregabalin volume of distribution (Vd/F) in CPP was
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dependent on body weight and was approximately 19 % higher in females.
Administration of pregabalin with food in CPP decreased the rate of drug
absorption, but this is not expected to be clinically significant. The ratios
of CL/F values of CPP taking concomitant medications, expressed as a per-
centage of CL/F for CPP not receiving the concomitant medication was
110 %, 93 %, and 102 % for oral antidiabetic agents, diuretics, and insulins
respectively.

Conclusion: Pregabalin demonstrates linear PK in CPP. Pregabalin
CL/F is related to CLcr, and this relationship is similar between CPP, HV,
and EP. In patients with renal impairment, dosage adjustment based on
CLcr is necessary. Pregabalin dosage adjustment in CPP is not required for
concomitant administration of insulins, diuretics, or oral antidiabetic
agents.

P651
Meralgia paresthesica: an unusual first manifestation of a retroperitoneal
tumour
M. A. Ortega-Casarrubios, P. Martínez, V. Iváñez
Hospital Universitario La Paz (Madrid, E)

Introduction: Meralgia paresthetica (MP) is a mononeuropathy of the lat-
eral femoral cutaneous nerve (LFCN). It is normally caused by an entrap-
ment of the LFCN at the anterior iliac spine often related with stretching
injuries (obesity, pregnancy, ascites, tight garments, seat belts, etc). In a few
cases compression of the nerve in the retroperitoneum or pelvic region has
been reported as a cause of MP. We report a patient with MP as first and
sole manifestation of a suprarenal tumour.

Material and methods: Physical examination, laboratory analysis, ab-
dominal ultrasonography, abdominopelvic computed tomography (CT)
and magnetic resonance (MR) were performed.

Results: A 54-year-old male patient presented with a 10-month history
of paresthesia and dysesthesia at the anterolateral thigh of the right leg
without other symptoms or signs. Laboratory data showed no abnormali-
ties. Abdominal ultrasonography revealed a great mass situated in the
right suprarenal gland (SG). It was confirmed by abdominopelvic CT and
MRI. At laparotomy, an adrenalectomy was performed. Histopathologic
examination of the tissues obtained found a solitary fibrous tumour of the
right SG, 15 �7 �12 cm in size.

Conclusion: Although the MP is normally caused by an entrapment of
the LCFN at the anterior iliac spine, it is important do not forget that it can
be secondary to other more serious ethyologies in pelvic and retroperi-
toneal regions.

We suggest that in all patients with MP to perform, at least, an abdom-
inal ultrasonography to exclude an abdominopelvic mass.

P652
Acute painful sensory neuropathy as a presenting feature of Hodgkin’s
disease – a case report
G. Koutsis, K. Spengos, M. Panas, K. Potagas, K. Sfagos, D. Vassilopoulos
University of Athens (Athens, GR)

Background: Peripheral neuropathies have been reported in 0.1–2 % of
lymphoma patients, least commonly in Hodgkin’s disease (HD). Infiltra-
tion neuropathy in HD is extremely rare and has never been reported in
distal nerves. Hodgkin’s disease has been associated with subclinical pe-
ripheral nerve involvement, GBS syndrome, CIDP, acute dysautonomia,
motor neuron disease and a subacute predominantly sensory neuropathy.

Case report: A 36 year-old man was admitted to our department hav-
ing developed over a few days severe burning dysaesthesias of the lower
limbs in a ‘stocking’ distribution. This resulted in great difficulty standing
and walking due to pain. Examination revealed a pyrexia (37.5&#730;C),
an antalgic gait, normal muscle power, mildly reduced tendon reflexes on
the right side, symmetrically reduced lower limb vibration and position
sense distally, symmetrically reduced lower limb pain and temperature
sensation distally as well as severe distal lower limb allodynia and hyper-
pathia. Electrophysiological studies revealed a purely sensory axonal
polyneuropathy with involvement of small unmyelinated fibres. Elec-
tromyography revealed no denervation up to a month following the onset
of symptoms. CSF was acellular with a protein of 157 mg/dl. Modest auto-
nomic nervous system involvement was present. Sural nerve biopsy was
not performed.A thoracic CT demonstrated a soft-tissue mediastinal mass
(5 �3.5 cm). Surgical excision of the mass was performed and histological
examination revealed nodular sclerosing Hodgkin’s disease. Other possi-
ble causes of the neuropathy were excluded; the patient was treated symp-
tomatically and referred to the oncologists.

Discussion: The presence of a subacute predominantly sensory neu-
ropathy in patients with HD has been documented in the literature. How-

ever, no particular attention has been drawn to an acutely developing
painful sensory neuropathy in these patients. Of the cases in the literature,
only one possibly mirrors the mode of presentation in the present report.
Hodgkin’s disease should be included in the differential diagnosis of an
acute painful sensory neuropathy.

P653
Recurrent Fisher’s syndrome: its relationship with antiGQ1b antibodies
and HLA
J. M. Polo, L. Rodero, I. Illa, J. Berciano, B. Cabezas, P. S-Juan
Hospital Universitario Marqués de Valdecilla, Hospital de San Pau, Hospi-
tal de León (Santander, Barcelona, León, E)

Background: Recurrences of Fisher’s syndrome, a disease associated with
serum antiGQ1b antibodies, are rare and had been related with certain
HLA alleles.

Objective: To report the case of a patient who suffered three bouts of
Fisher’s syndrome over 17 years.

Case report: An 80 year-old man was admitted in February 2000 be-
cause of the rapid onset of ataxia, ophthalmoparesis, dysphagia and
dysarthria, a week after a flu-like illness. Intravenous high-dose im-
munoglobulins were administered for 10 days, improving progressively
until he became asymptomatic two months after the onset, except for per-
sistent generalized arreflexia. Cerebral magnetic resonance imaging
showed some pontine hyperintense lesion in flair sequences. He had suf-
fered Fisher’s syndrome in January 1983 and again in February 1996. In the
second period the clinical picture evolved to a Guillain-Barré syndrome,
ending in a locked-in state. Both episodes were fully reversible. AntiGQ1b
antibodies were demonstrated in the sera at the onset of the second and
third periods, becoming negative in the recovery phase both these times.
The patient was HLA-DRB1* 1501 and 1608.

Conclusion: Fisher’s syndrome recurrences are associated with reap-
pearance of antiGQ1b antibodies, which disappeared coinciding with the
disappearance of symptoms. HLA-DRB1* 1501 and 1608 may be associated
with Fisher’s syndrome recurrences. The case of this patient supports the
notion that Fisher’s syndrome, Guillain-Barré syndrome and brainstem
encephalitis may represent a nosological continuum.

P654
From mononeuritis multiplex to polyradiculoneuritis due to cy-
tomegalovirus infection in a patient with AIDS presenting with Horner’s
syndrome
S. Amaro, M. Gómez-Choco, C. Gaig, J. Mundo, J. Valls-Solé
Hospital Clínic (Barcelona, E)

We report here a patient with AIDS who complained of narrowing of the
right eye fissure, right pupil miosis and paresthesias in both hands. Clini-
cal exam showed a right Horner’s sign, reduced sensation in the right
thumb and left 5th finger and normal reflexes except for left bicipital ar-
reflexia. Electromyographic (EMG) examination showed reduced sensory
nerve action potentials (SNAPs) in the right ulnar nerve with no other
signs of peripheral nerve involvement. Brain and cervical magnetic reso-
nance imaging and thoracic computerized tomography were normal. Cere-
brospinal fluid (CSF) showed normal protein content and absence of nu-
cleated cells.A polymerase chain reaction (PCR) was requested to examine
the presence of cytomegalovirus (CMV) or other type of infection. The
CD4 cell count was 6/mm3. Antiretroviral treatment was initiated at that
moment. EMG was performed again 10 days later when he complained of
reduced strength for abduction of his right shoulder. Data were similar to
the previous exam, plus denervation signs in the right deltoid and bra-
chioradialis, and left biceps and flexor digitorum communis muscles, and
the diagnosis of multineuritis was suggested. The patient was re-examined
when the PCR of the CSF was found positive for CMV and treatment with
gancyclovir was started. At that time, the clinical situation of the patient
had worsened, showing generalized weakness, distal paresthesias in limbs
and dyspnea. He had absence of all tendon jerks except for the right biceps.
The third EMG examination showed a delay in distal motor latency and in
the F wave latency in many nerves of the upper and lower limbs. SNAPs
were normal except for reduced amplitude in the right ulnar nerve. At that
time the patient complied with the clinical and EMG criteria of
polyradiculoneuritis. Three months later, clinical examination showed the
persistence of the Horner’s sign and focal asymmetric weakness in both
upper limbs. Reflexes were present again. EMG examination showed again
features of a multifocal neuropathy together with a mild delay of the F wave
latency.

The conclusions from this study is that the patient had a mononeuritis
multiplex manifested initially with a Horner’s sign with progression to
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polyradiculoneuritis probably due to meningeal CMV infection. This is an
unusual presentation and progression of this entity, and enlarges the spec-
trum of the peripheral neurologic complications of CMV infection in AIDS
patients.

Neuro-oncology

P655
Long-term evolution of anti-Hu antibody (Hu-ab) titres in patients with
paraneoplastic neurological syndromes
A. Lladó, P. Mannucci, A. Carpentier, A. Saiz, J. Y. Delattre, F. Graus
Hospital Clínic Barcelona, Hopital Salpetriere (Barcelona, E; Paris, F)

Background: The long-term outcome of Hu-ab titers in patients with PNS
is not known.

Objective: To describe the evolution of Hu-ab titers in patients with
PNS in relation to the neurological and oncological outcome.

Methods: We retrospectively selected 34 patients with. 1) at least two
serum samples separated six or more months; 2) clinical information avai-
lable to correlate with the titer evolution. Titers were determined by im-
munohistochemistry using serial dilutions of the serum. All samples from
the same patient were analyzed in the same experiment without knowl-
edge of clinical information. A change in the titer of at least two dilutions
was used to define an increase o decrease in the Hu-ab titer.

Results: The Hu-ab titer did not change in 19 patients and decreased in
15. Median time between the basal and follow-up samples was 31 months
in the group with unchanged Hu-ab titer and 34 in that with decreased
titer. In the whole series, no correlation was observed between the decrease
of Hu-ab titers and neurological outcome, tumor evolution, or type of
treatment. However, there were three patients with a clear correlation be-
tween Hu-ab titers and neurological evolution. In two of them, the Hu-ab
titers became negative when a complete response (CR) of the tumor was
achieved and the PNS stabilized. The Hu-ab reappeared at the time of pro-
gression of the PNS. The third patient had a fourfold increase of the Hu-ab
titers when the PNS progressed.There were five patients in whom Hu-ab
became negative, all of them showed a stabilization of the PNS and the tu-
mor was in CR in the three patients with cancer. However, 5 of the 12 pa-
tients in the series with tumor in CR and PNS stable did not have any drop
in the Hu-ab titer. No tumor was found in 10 patients after a median fol-
low-up of 48 months. Although the percentage of patients with decreased
Hu-ab titers was similar compared with the group of patients with cancer,
the actuarial median time to observe a decrease in Hu-ab titers was longer
in patients without tumor (76 vs. 40 months, p = 0.04)

Conclusion: No correlation was observed between decrease of Hu-ab
titers and neurological outcome, tumor evolution, or type of treatment. In
3 patients there was a clear correlation between Hu-ab titers and neuro-
logical evolution. In all 5 patients in whom Hu-ab became negative the PNS
stabilized. Time between basal titer and decrease of Hu-ab titers was sig-
nificatively longer in patients without tumor.

P656
Bilateral brachial plexopathy as presenting symptom of B cell lymphoma
L. Correia Guedes, J. J. Ferreira, M. Coelho, A. Campos, A. Almeida, L. Bis-
coito, M. Mendes de Almeida, J. G. Pimentel
Hospital de Santa Maria (Lisbon, P)

Tumor infiltration is one of the common causes of non-traumatic unilat-
eral brachial plexopathy. However, cases of bilateral involvement in cancer
patients are more associated with delayed radiation injury than to a mass
effect.

We report a case of a 47-year-old woman who was referred to our hos-
pital for evaluation of bilateral upper limb pain and paresis. On admission,
she had brachial diplegia, depressed upper limbs reflexes, right facial and
upper limb hypohidrosis, and bilaterally increased knee reflexes on phys-
ical examination.

Bilateral brachial plexopathy was confirmed by electromyography, and
the cervical magnetic resonance imaging revealed bilateral supraclavicu-
lar and vertebral canal masses communicating through the intervertebral
foramina. The spinal cord was also compressed by an epidural mass. Cer-
vical ultrassonography revealed multiple lymphadenopathies. B cell lym-
phoma was diagnosed by fine-needle aspiration cytology of the supra-
clavicular mass.

The clinical investigation of bilateral brachial plexopathy should in-
clude the search of a bilateral tumor infiltration. To our best knowledge,

there are no previous reports of a bilateral brachial plexopathy as a lym-
phoma clinical presentation.

P657
Lhermitte Duclos disease: a report of three cases
E. Meary, C. Lamy, M. W. Mann, P. Page, C. Oppenheim, F. Brami-Zylberberg,
F. X. Roux, J. F. Meder
St Anne Hospital (Paris, F)

To describe in 3 patients the characteristic MRI pattern of Lhermitte Du-
clos Disease (LDD – a rare cerebellar lesion featuring both malformation
and benign neoplasm) and the associated pathology

Materials: There were 2 females and one male, ranging in age from 34
to 56 years. The first two patients shared similar clinical features (ataxia
and headache) due to a cerebellar space occupying lesion. In both cases
MRI showed a well defined right cerebellar mass in low signal on T1-
weighted and high signal on T2-weighted pulse sequences with a peculiar
striated pattern and no contrast enhancement, suggesting the diagnosis of
LDD. Mass effect was present with supratentorial ventricular enlargment.
The diagnosis of LDD was histologically confirmed with a thickened mol-
ecular layer with hypermyelination, abnormal granular layer and absence
of normal Purkinje cells. In the remaining patient, who presented with
generalized seizures, dysarthria and ataxia, MRI showed a small left cere-
bellar cortical dysplasia. In addition, an associated arterio-venous fistula
and dermatologic lesions suggested the diagnosis of COWDEN disease
(CD). This diagnosis was confirmed by the genetic screening (mutation of
the PTEN gene)

Discussion: LDD is a rare condition of the cerebellum, associating a
dysplasia and a benign tumour.

Age at presentation is mainly in the third and fourth decades. Usual
signs include headache, ataxia, visual disturbances and papilledema.When
cortical dysplasia is large, the MRI pattern is usually characteristic with a
preserved cerebellar gyral pattern but enlarged folia. Despite the very slow
growth of the lesion, surgical treatment is the rule since sudden deteriora-
tion and death have been described. Furthermore, tumours such as medul-
loblastoma can exceptionally mimic LDD.

LDD can be a manifestation of a Cowden disease, an uncommon auto-
somal dominant mucocutaneous condition and part of the group of pha-
comatoses. As previously hypothesized, LDD may reveal Cowden disease
and should receive a complete screening since some associated lesions can
turn into malignant tumours. Pathogenesis, associated pathologies and
treatment will be discussed

P658
Gap Junction Communication of astrocytoma cells can be inhibited by In-
tracellular TNF alpha
A. Haghikia, K. Ladage, D. Hinkerohe, D. Smikalla, C.-G. Haase, R. Der-
mietzel, P.-M. Faustmann
Ruhr-Universität Bochum (Bochum, D)

Background: Like astrocytes in the CNS, different astroglioma cells form a
well coupled syncytium via gap junctional communication (GJC). Astro-
cytic gap junctions consist of connexin(Cx)43. Human astrocytomas of
various malignancy are known to be resistent to regulatory effects of TNF
alpha and other proinflammatory cytokines. TNF alpha and a majority of
inflammatory cytokines inhibit GJC in astrocytes, but not in glioma cells.
In order to elucidate the TNF alpha resistance, we evaluated the effect of
intracellularly applied TNF alpha on GJC in the rat glioma clone F98.

Methods: We investigated GJC and membrane resting potential (MRP)
of primary astrocyte/microglia cocultures and F98 glioma cells by Lucifer
Yellow dye-transfer and patch clamp technique after previous incubation
with TNF alpha (1000 U/ml), IL-1 beta (500 U/ml) and IFN gamma
(100 U/ml) for two hours. Intracellular effect of TNF alpha (100 U/ml) was
tested after 15 minutes. Expression of Cx43 and TNF alpha receptor 1
(TNFR1) was observed by immunocytochemistry and western blotting.

Results: Intracellular application of TNF alpha significantly reduced
the number of coupled cells from 42.2 in control (Co) to 20.2 (p = 0.016,
median). MRP was significantly increased from –32.0 mV to –15.8 mV
(p < 0.0001). The intracellular effects of TNF alpha could be inhibited by
staurosporine (8 ng/ml-1h) an inhibitor of protein kinase C: number of
coupling cells increased up to 56 (p < 0.001) and repolarised to –32.1 mV
(p < 0.0001). Control samples using cultures of primary astrocytes re-
vealed an expected decrease of coupled cells from 48.5 (Co) to 6.4 in TNF
alpha-treated astrocytes (p < 0.0001). A significant MRP-depolarisation
from –72.5 mV (Co) to –46.8 mV was induced (p = 0.0001). IFN gamma and
IL-1 beta both inhibited GJC and significantly decreased MRP in primary
astrocytes [MRP: from –75, 9 mV (Co) to –52, 6 mV (IFN gamma,p = 0,
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0007) and –49, 35 mV (IL-1 beta, p = 0, 0003), cell-coupling: from 42, 5 (Co)
to 8 (IFN gamma, p = 0, 0051) and 3, 4 (IL-1 beta, p = 0, 0001)]. However nei-
ther IFN gamma nor IL-1 beta and TNF alpha affected coupling or MRP in
glioma cells.

Conclusion: Our results suggested that TNF alpha resistance of gliomas
with regard to GJC can be overcome by intracellular application of TNF al-
pha. A reasonable explanation of this effect is that either internalisation or
retention of the TNFR1 in glioma cells is prevalent. Impaired GJC could in-
dicate loss of integrity and constraint survival of glioma cells.

P659
Cancer diagnosis using body fluorodeoxyglucose-positron emission to-
mography (Fdg-Pet) in Patients with paraneoplastic neurological disor-
ders (PND).
L. Bataller, S. Roig, E. Fages, R. Yaya, J. J. Vilchez
Hospital Universitari La Fe (Valencia, E)

Background: Patients with PND may benefit from early diagnosis and
treatment of the underlying neoplasm, that is often at a limited stage and
difficult to uncover by conventional techniques. Recent studies have
demonstrated that total body FDG-PET is useful in identifying tumours
not visible with other studies.

Objective: To report two patients with PND, in whom body FDG-PET
demonstrated an occult neoplasm that eluded detection by other tech-
niques.

Methods: Both patients were clinically evaluated. Studies searching for
a neoplasm included physical examination, thoracic and abdomino-pelvic
CT scans, mammograms, bronchoscopy, serological cancer markers and
total body FDG-PET. Serum and CSF samples were evaluated for the pres-
ence of onconeuronal antibodies by immunohistochemistry and western
blots of rat tissues. Antibodies to voltage gated calcium channels (VGCC)
were evaluated by radioimmunoassay in case 2.

Case reports: Case1. An otherwise healthy 52-year old woman pre-
sented in April 2002 with a subacute pancerebellar syndrome and bilateral
extensor plantar responses. CSF analysis was normal. Brain MRI showed
severe cerebellar atrophy. Conventional studies searching for an occult
cancer were negative, including mammograms. High titers of anti-Yo anti-
bodies were present in serum and CSF. Body FDG-PET showed abnormal
uptake in the right breast, whose pathological study evidenced invasive
ductal adenocarcinoma. Despite of antineoplastic treatment, her neuro-
logical condition worsened and the patient died six months later. Case 2. A
57 year old man with smoking habit, presented in may 1999 with a Lam-
bert Eaton myasthenic syndrome that associated symptoms of cerebellar
degeneration. CSF and MRI studies were unrevealing. The serum of the pa-
tient had high titers of VGCC antibodies. Periodical conventional studies
were negative for neoplastic disease. Two years after the onset of symp-
toms, a body FDG-PET showed abnormal uptake in the mediastinum that
could not be biopsied. The patient was treated with chemotherapy for
small cell lung cancer (SCLC) and the abnormal FDG-PET image resolved.
The myasthenic syndrome improved, the cerebellar degeneration stabi-
lized and the patient died 6 months later of tumor progression.

Conclusions: Body FDG-PET improves tumour detection in patients
with PND when conventional studies are unrevealing. This technique may
contribute to a better clinical management of patients suffering from PND.

P660
Paraneoplastic opsoclonus-myoclonus in a patient with epidermoid car-
cinoma of the lung
V. Puente, Y. Díaz, J. Torres, J. Pascual Calvet
Hospital del Mar (Barcelona, E)

Background: Paraneoplastic Opsoclonus-Myoclonus Syndrome (OMS)
has first been reported in children with neuroblastoma.A few cases of OMS
are associated with several tumours in adults, more frequently small-cell
lung cancer (SCLC) and breast neoplasm in women.

Aims: To present the clinical features, outcome and immunological
findings of a 53-year-old man with non-SCLC who developed OMS simul-
taneously to the diagnosis of a lung tumor.

Patient/Methods: The patient was admitted to our hospital after a six
months history of toxic syndrome (anorexia, weigth loss) and respiratory
symptoms. The week previous to admission he worsened and began to be
drowsy, disoriented and unstable. After hospitalization he rapidly devel-
oped involuntary eye movements with chaotic saccades (opsoclonus) ac-
companied by truncal ataxia. He also began to present limb and facial my-
oclonus with progressive encephalopathy until death 12 days after
admission. Cerebral CT, MRI, and CRF study were normal. Thoracic CT
disclosed a left lung mass. Bronchoscopic biopsy confirmed and epider-

moid carcinoma. Serum detection of antibodies to anti-Hu, anti-Ri, anti-
Yo and anti-amfiphysine (Dr. F. Graus) was negative.

Results: The clinical presentation of OMS was recorded by video and
will be presented as an illustrative example of this rare condition.

P661
High-grade oligodendroglioma: bone marrow metastasis and remission
after chemotherapy
M. G. Passarin, P. Iuzzolino, C. Ghimenton, F. Alessandrini, E. Piovan, S. Tu-
razzi, S. Maluta, A. M. Musso, G. Moretto, F. Pasini
Azienda Ospedaliera di Verona, Università degli Studi di Verona (Verona,
I)

High-grade (HG) oligodendroglioma is a rare primary brain tumor which
rarely metastasises extraneurally because of the absence of a lymphatic
system, the presence of the blood-brain barrier and poor survival. Oligo-
dendroglioma may spread via the cerebrospinal fluid or after surgical in-
nervention. Metastasis to bone marrow is extremely rare. We herein report
a case of a 50 year-old man, with a long history of jacksonian fits, who was
diagnosed to have a HG oligodendroglioma. At onset he was treated with
radical resection and radiotherapy. Three years later, he was admitted to
the Oncology Department for severe anemia. The peripheral blood smear
showed the presence of large and immature cells. Both the bone marrow
aspiration and the biopsy revealed a diffuse replacement by glioma cells.
The patient was treated with CCNU, Epirubicin, Vincristine, Procarbazine
achieving a complete remissin lasting two years. This unusual case sug-
gests that bone marrow metastases can be successfully managed with
chemotherapy. Moreover the long time to progression from the onset, the
detection of bone marrow involvement and prolonged survival after
chemotherapy are to be emphasized.

P662
Meningeal carcinomatosis in a patient with breast cancer
T. Afrantou, S. Tsounis, A. Triantafillou, M. Gelagoti, M. Paschalidou, A.
Hatzisotiriou, I. Milonas
AHEPA Hospital (Thessalonica, GR)

Introduction: Meningeal carcinomatosis (MC) occurs in approximately
5 % of patients with breast cancer. MC usually occurs as a late complication
of tumoral illness. Rarely, it represents the first clinical evidence of cancer.

The clinical presentation of MC includes manifestations of increased
intracranial pressure, cranial nerve palsies, stroke-like syndromes,
seizures and encephalopathy. Symptoms are often obscure and diagnosis
can be difficult.

Case presentation: a 67-year old female presented with paraparesis,
sensory disturbances in all limbs and sphincter dysfunction. Her symp-
toms were gradually worsening, reaching paraplegia in 5 months from on-
set. During the 4th month of disease course, as part of investigation, mam-
mogram was performed, leading to bilateral partial mastectomy with
removal of maxillary lymph nodes. Pathology revealed invasive lobar car-
cinoma with lymph node metastases. Chemotherapy was interrupted due
to neurological deterioration of the patient. Neurological examination at
admission showed paraplegia, absent tendon reflexes of the lower limbs,
extensor plantar response at the right, decreased proprioception of all
limbs. Investigation: Laboratory routine tests were normal. Paraneoplas-
tic screen, immunologic screen and tumor markers were negative.
Somatosensory evoked potentials showed complete bilateral block at 
the lower limbs.Cerebrospinal fluid (CSF) studies revealed cell
count = 10/mm3, glucose = 82 mg/dl and protein = 400 mg %. Isoelectric fo-
cusing (IEF) showed oligoclonal bands in CSF. CSF cytology revealed neo-
plastic cells. Initial magnetic resonance (MRI) of the spinal cord was nor-
mal, but gadolinium was not used at that time. A second MRI of brain and
spinal cord, with a double dose gadolinium infusion, showed lep-
tomeningeal enhancement at the full length of the spinal cord, infra- and
supra-tentorialy and high signal of CSF at the basilar cisterns.

Conclusions: Our patient presented with a neurological syndrome
caused by MC as the first manifestation of cancer. Therefore, MC should be
included in the differential diagnosis of patients with subacute neurologi-
cal symptoms. Meningeal contrast enhancement is a non-specific finding,
because it can be seen with infections, trauma, subdural hematomas and
even following lumbar puncture. CSF cytology is diagnostic. Repeated
lumbar punctures may be required. Early diagnosis of MC may lead to ef-
fective therapy, which prolongs survival for a few months.
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P663
Central nervous system malignant lymphomatosis: a clinicopathological
report of 2 cases
C. Lacroix, D. Adams, J. Livartowski, Y. Taoufik, P. Lozeron, G. Said
CH Bicêtre (Le Kremlin Bicêtre, F)

Intravascular lymphomatosis (IVL) is a rare type of lymphoma in which
malignant lymphoid cells are found inside small blood vessels lumen of af-
fected organs, which predominantly affects the central nervous system.We
report on the clinicopathological findings in 2 patients with CNS malig-
nant lymphomatosis (CNSML) in order to illustrate the various manifes-
tations of this disease.

Patient 1, a 72-y-old w., had a 1 year history of fever and fatigue associ-
ated with anemia. Two months prior to admission, she had transient
episodes of aphasia and headache. One month later, she developed walk-
ing difficulties and dysuria and became paraplegic within 2 weeks. Spinal
cord MRI was normal. She subsequently developed progressive aphasia
and episodes of myoclonia. Brain CT-scan showed asymmetrical non-en-
hancing, hypodensities of the supratentorial white matter. Her condition
deteriorated uickly and she died from respiratory failure 3 days after ad-
mission in our service.

Patient 2, a 67y-old w., had a history of congenital rubella with sequel-
lar blindness. One month before referral, she manifested vomiting,
headache and loss of weight. Brain CT-scan was normal. She developed
episodic confusion and progressive speech difficulty. A 2nd brain CT-scan
showed multi-nodular contrast enhancements. Brain MRI showed exten-
sive high signal areas in white matter with multi-nodular contrast en-
hancements. She then manifested epilepsy and encephalopathy and died
from aspiration pneumonia within a few weeks. ESR was increased in both
pts but LDH was normal. Serum immunofixation (SI) showed polyclonal
IgA & IgM hyperglobulinemia in Pt 1, an IgMk monoclonal protein in Pt 2.
Peripheral blood flow cytometry showed a small B cell (CD20+, CD5+)
clonal expansion. CSF studies showed increased protid content in 2 pts.

Post-mortem studies showed macroscopically multiple mixed haemor-
rhagic ischemic lesions in brain parenchyma and ischemic lesion in cervi-
cal spinal cord in pt 1, but was normal in pt 2.

Microscopically, in pt. 1: there were multiple small necrotic ischemic le-
sions in brain parenchyma and necrotic and haemorrhagic lesion in cer-
vical spinal cord, in association with multiple demyelinated areas in the
brain and a single one in dorsal spinal cord. Lumen of cortical & meningeal
vessels & spinal arteries was occluded by CD20+ tumoral lymphocytes.

In pt 2: Post mortem study showed diffuse invasion of brain
parenchyma and Virschow spaces by CD20+ B cells, with intra & extravas-
cular B lymphocytes infiltration of many small brain vessels.

Conclusion: Ischemic, haemorrhagic and demyelinating lesions occur
in CNS malignant lymphomatosis as a result of occlusion of small blood
vessels, alteration of vessel walls, and, presumably of demyelinating effect
induced by malignant lymphocytes infiltrating the white matter.

P664
The treatment of adults with medulloblastoma: a chemo-radiotherapy
study
A. Silvani, M. Eoli, L. Fariselli, A. Salmaggi, A. Botturi, G. Broggi, A. Boiardi
Neurological Institute C. Besta (Milan, I)

We analyzed the progression-free survival, overall survival, and toxicity in
27 consecutive adult medulloblastoma patients treated in our istitution
from 1993 to 2003. Twenty-seven patients (5 female, 22 male) with a me-
dian age of 26 years (range, 19–55 years) were treated with surgery, radio-
therapy and Cisplatin-etoposide adjuvant chemotherapy regimen. All tu-
mors were infratentorial (17 in 4th ventricle and 10 in left or right
hemisphere). Eighteen patients had gross total resection, 5 had subtotal re-
section (> 50 % removed), and 4 had partial resection (< 50 % removed),
moreover 6 patients were shunted for hydrocephalus. Postoperatively, 2 pa-
tients had positive cytology and 3 had positive spinal MRI. All patients
were treated with Cisplatin (40 mg/sqm day 1–3) and etoposide
(120 mg/sqm days 1–3) combination. The treatment was stared during the
first week after the surgery and repeated every 4 weeks up to a maximum
of 3 cycles. The radiotherapy was started during the first month after
surgery (36 Gy to craniospinal axis plus a boost of 18–20 Gy in posterior
fossa). Seven of 27 patients relapsed, (4 at the primary site. 2 lep-
tomeninges, 1 bone and brain). The estimated median relapse-free survival
(Kaplan-Meier) was 61 months (95 % confidence interval, 0.97–0.104). Five
patients dead at 26, 36, 44, 53 and 54 months from first diagnosis. Toxicity
during the treatment was moderately severe, with only 17 of 27 patients
able to complete all therapy. Hearing loss occurred in 6, neutropenia
(< 500 µl) in 7, thrombocytopenia (< 50,000 µl) in 12, nephrotoxicity in 2.
Ten patients have persistent nausea and vomiting. To know whether adding

adjuvant chemotherapy to craniospinal radiation in adult therapy in-
creases relapse-free and overall survival, we must draw a larger random-
ized controlled clinical trial.

Neuro-epidemiology

P665
Prevalence, clinical features and prognosis of the autosomal dominant
spinocerebellar ataxias in Madrid-Area 5
J. Arpa, M. Moreno, A. Cruz-Martínez, S. Escalante, J. Ojeda, M. Sarriá, S.
Santiago, R. López-Pajares, C. Pérez-Conde, F. Palomo, C. Ayuso, F. Palau
University Hospital “La Paz”, Fundación Jiménez Díaz, Institute of Molec-
ular Biology on behalf of Red Española de Ataxias

Introduction and objectives: The autosomal dominant spinocerebellar
ataxias (ADCAs) constitute a group clinical, pathological and genetically
heterogeneous. It still remains at least 20 % of ADCAs in which their ge-
netic aetiology has not been possible to establish. We have studied the
prevalence and cumulative incidence, and analysed the functional deteri-
oration and survival of the ADCA in Madrid-Area 5.

Material and methods: During the years 1994–2003 we have carried out
the follow-up of 128 patients, 14 years and older, remitted to the Depart-
ment of Neurology (“adults”) of the University Hospital “La Paz”, with
cerebellar ataxia of degenerative type. Thirty (30) of them reunited crite-
ria of ADCA by anamnesis and/or genetic study: SCA 3/MJD 6, SCA 6 3,
SCA 7 5, and other 16. All the patients were studied with the purpose of
identifying both different phenotypes and genotypes. 16 cases were con-
sidered valuable for the study of prevalence. We analysed the functional
deterioration and survival by means of the method of Kaplan-Meier. We
have compared these last parameters with those corresponding to the
other groups of Ataxias: autosomal recessive (ARCA), idiopathic late onset
(“pure” ILOCA) cerebellar ataxias, ILOCA-plus and OPCA. The possible
risk factors, which could influence in the functional deterioration and sur-
vival, were valued by means of Cox regression.

Results: Prevalence in the general population (681,046) of Madrid-Area
5: 2.34/100,000 inhabitants. In 53.3 % it was not possible to identify the
genotype. The rhythm of progression of the functional deterioration and
the survival don’t differ significantly of other groups: ARCA, ILOCA and
ILOCA-plus. A larger grade of clinical cerebellar affectation (p < 0.01) and
a larger volume of the IV ventricle (p < 0.05) were associated with more ac-
celeration to requiring aid to walk and wheel chair. The increment of vol-
ume of the IV ventricle was associated significantly to the reduction of the
survival (p < 0.02).

Conclusions: The prevalence of ADCA in the population of our Area is
higher than in previous studies, Northeast of Libya (Sridharan et al. 1985),
Torino (Italy) (Brignolio et al. 1986), Cantabria (Spain) (Pole et al. 1991),
Molise (Italy) (Filla et al. 1992) and Valley of Aosta (Italy) (Leone et al.
1995); however, it is similar to Holland (Van of Warrenburg, 2001). The dis-
tribution of mutations shows similarities and differences with other stud-
ies.

P666
Prevalence of vestibular vertigo in Germany: a population-based study
H. Neuhauser, A. Radtke, M. von Brevern, F. Lezius, M. Feldmann, T. Ziese,
T. Lempert
Robert Koch-Institut, Charité Universitätsmedizin Berlin, Schlosspark-
Klinik (Berlin, D)

Background: Dizziness and vertigo rank among the most common com-
plaints in medicine.Thus far, the prevalence of vestibular vertigo has been
studied only in selected patient groups but not in the general population.

Objective: To determine the prevalence of vestibular vertigo in the gen-
eral adult population in Germany.

Methods: A computer-assisted telephone interview (CATI) survey was
conducted with a representative sample of 4,869 men and women aged 18
years and older residing in Germany. The CATI identified 1,403 subjects
with a history of moderate or severe dizziness or vertigo, 1,157 of whom
were willing to participate in a detailed dizziness interview conducted via
telephone by medical students thoroughly trained in a dizziness clinic. Di-
agnostic criteria for vestibular vertigo were rotational vertigo, positional
vertigo, or recurrent dizziness with nausea and at least one additional fea-
ture (head motion intolerance, oscillopsia or imbalance). In a concurrent
validation study, 61 patients were interviewed by telephone and indepen-
dently examined in a specialised dizziness clinic by a neurologist trained
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in neurotology. Vestibular vertigo was detected by telephone interview
with a specificity of 94 % and a sensitivity of 88 %.

Results: From the original sample (n = 1,157) 1,003 interviews were
completed (response rate 87 %). A history of vestibular vertigo was re-
ported by 243 participants (178 women and 65 men), 89 % of whom had re-
current vestibular vertigo. The proportion of vestibular vertigo within the
whole dizziness/vertigo group varied with age, increasing from 14 % (men
8 %, women 17 %) in the age group 18–39 years, to 28 % (24 %, 31 %) in the
age group 40–59 years and 37 % (32 %, 41 %) in the age group ≥ 60 years.
The estimated lifetime prevalence of vestibular vertigo in the general pop-
ulation in the three age groups was 7 %, 10 % and 16 % in women and 2 %,
5 % and 8 % in men.

Conclusions: Vestibular vertigo is a common health problem which in-
creases with age and affects women twice as often as men.

P667
Prevalence and prognosis of multisystemic atrophy in Madrid-Area 5
J. Arpa, M. Moreno, R. Merino, M. Ortega-Casarrubios, T. Ferrer, M. Sarriá,
A. Cruz-Martínez, R. López-Pajares, S. Santiago, C. Pérez-Conde, F. Palomo,
J. Nos, F. Vivancos
University Hospital “La Paz’’ on behalf of Red Española de Ataxias

Introduction and objectives: We have studied the evolution of the symp-
toms and signs of the multiple system atrophy (MSA), their prevalence, di-
agnosis and the possible risk factors associated to the prognosis.

Material and methods: The incidence of MSA and of its types has been
studied in Madrid-Area 5 during the period 1983–2003. The number of pa-
tients referred to the University Hospital “La Paz” that reunited criteria of
MSA was of 37: type OPCA 11, type SND 21 and Shy-Drager Syndrome 5.
The functional deterioration and the survival have been compared among
MSA subgroups and with these of other groups: PSP, CBD, ILOCA and
ILOCA-plus. We analysed the functional deterioration and survival by
means of the method of Kaplan-Meier. The percentage of cases of ILOCA
and ILOCA-plus that evolve toward MSA was calculated. The possible risk
factors, which could influence in the functional deterioration and survival,
were valued by means of Cox regression.

Results: Of 60 cases with sporadic cerebellar syndrome, 11 patients
(18.3 %) evolved toward MSA. Prevalence in the general population of
Madrid-Area-5: 1.46/100,000 inhabitants. Prevalence in the population of
advanced age (> 50 years) of Madrid-Area 5: 4.7/100,000 inhabitants. Inci-
dence in the general population of Madrid-Area-5: 0.28/100,000/year,
(M/F: 0.11/0.17). Incidence in the population of advanced age of Madrid
Area-5: 0.92/100,000/year, age > 50 years, (M/F: 0.35/0.57). 18.3 % of cases
of ILOCA + ILOCA-plus evolved to MSA. Grade of dysautonomic affecta-
tion is a risk factor significantly associated with decrease of survival rate.
Grade of parkinsonism is a risk factor significantly associated to func-
tional deterioration. Time from the beginning up to the presentation of
both the motor and dysautonomic symptoms seem to predict the func-
tional deterioration and survival in MSA.

Conclusions: The prevalence of the MSA in Madrid-Area 5 is relatively
similar to other studies: Faroe Islands (Wermuth et al. 1997), Low Aragon
(Errea et al. 1999), Aquitaine (Tison et al. 2001), being much lower than in
these performed in Italy (Chian et al. 1998) and London (Schrag et al.
1999).The incidence of the MSA in Madrid-Area 5 is relatively lower than
the one obtained by other groups: Minnesota (Bower et al. 1997), London
(Schrag et al. 1999). Some parameters were associated to functional deteri-
oration and reduction of the survival.

P668
Prevalence, clinical features and prognosis of late-onset autosomal reces-
sive cerebellar ataxias in Madrid – Area 5
F. J. Rodriguez de Rivera, J. Arpa, M.-S. Moreno, J. Ojeda, P. Martínez, M. J.
Sarria, R. López-Pajares, S. Santiago, C. Pérez Conde, A. Cruz Martínez, T.
Lacasa, F. Palomo, C. Ayuso, F. Palau
Hospital La Paz, Department of Genetic Fundación Jimenez Díaz, Instituto
de Biología Molecular (Madrid, Valencia, E)

Objectives: Autosomal recessive cerebellar ataxias (ARCA) constitute a
heterogeneous group of rare neurodegenerative diseases characterized by
early-onset cerebellar ataxia associated with other neurological manifes-
tations and ophthalmologic and systemic signs. Only a few diseases have
been genetically characterized. Late onset ARCA (LOARCA) is the aim of
the study.

Methods: 17 patients (12 men and 5 women) with LOARCA (more than
20 years onset) were studied (17.4 % of all late-onset ataxias). All of them
were studied clinically, neurophisiologically, neuroradiologically and ge-
netically.

Results: Prevalence LOARCA in Madrid-Area 5 is 2.49/100,000, with the
following genotype distribution: FRDA 0.29/100,000, non-characterized
genotype 2.20/100,000. It was only possible to identify the genotype in
11.8 %. The most common phenotype in the non-characterized genotype
group was spastic ataxia (5 patients), followed by ataxia with ophtalmo-
paresy and corticospinal dysfunction, ataxia with optic neuropathy and
corticospinal dysfunction, and familiar episodic ataxia (3 patients in each
phenotype), and ataxia with neuropathy (1 patient). Protuberance atrophy
was associated to an earlier need for walking assistance (p < 0.03).

Conclusions: Although phenotypes are heterogeneous, the clinical
signs determine the diagnosis in FRDA patients. Phenotype analysis shows
an overlap with other ataxia groups (ADA, ILOCA). Some factors seem to
predict the functional deterioration in LOARCA.

P669
Health-related Quality of Life in Myasthenia Gravis: a community-based
study
D. McKee, J. Sussman
Greater Manchester Centre for Clinical Neuroscience (Salford, UK)

Introduction: There is an acknowledged need for both generic and disease-
specific quality of life measures in clinical trials of myasthenia gravis
(MG). Two previous studies have looked at MG and health-related quality
of life (HRQoL) amongst partly selected groups of patients in Italy and the
USA. The Myasthenia Gravis Activities of Daily Living Score (MG-ADL)
has been proposed as a disease-specific questionnaire suitable for use in
clinical practice and trials.

Objectives: We have attempted to measure and assess the impact of in-
creasing severity of disease status upon HRQoL in a large unselected com-
munity-based cohort of patients with MG in the UK. In order to look at the
usefulness of the MG-ADL in this context we have assessed its relationship
to HRQoL, and compared this with disease status as classified by both
modified Osserman classification (MO), and the Myasthenia Gravis Foun-
dation of America Clinical Classification (MGFA) criteria.

Methods: Patients were recruited from an ongoing community-based
epidemiological study of all patients with MG in Greater Manchester, UK.
They were interviewed using a structured questionnaire, complemented
by review of the notes. HRQoL was measured using the Short Form-36 (SF-
36), disease severity graded using the MO and MGFA classifications and
also scored with MG-ADL. Data, stratified by MO, MGFA and MG-ADL was
compared with age and sex-stratified population norms.

Results: Results from 140 patients have been analysed. As in previous
studies, we found significant differences in HRQoL between patients with
MG and an age-matched normal population. Increasing severity of myas-
thenia as measured by both MO and MGFA criteria was associated with
significantly lower HRQoL, MGFA was more closely correlated with
HRQoL than was MO. There was an inverse correlation between increasing
MG-ADL scores and HRQoL, with a suggestion that of the three scores MG-
ADL score relates most closely to HRQoL, particularly in ocular myasthe-
nia.

Discussion: This is the largest study of HRQoL in MG yet performed,
and being community-based minimises selection bias in MG severity. As
expected, MG of increasing severity impacts increasingly negatively on
HRQoL. The results support use of the MGFA in preference to MO criteria
as a measurement of disease status. The MG-ADL correlates well with
HRQoL, adding validity to its use as a relevant tool for clinical practice and
in clinical trials.

P670
Knowledge of stroke in stroke and non-stroke patients
E. Papuc, A. Jamroz-Wisniewska, E. Belniak, Z. Stelmasiak
Lublin Medical University (Lublin, PL)

Aim: Introduction of new methods to stroke treatment requires immedi-
ate action in acute stroke and that is why social knowledge concerning the
disease is very important. We compared general knowledge of stroke in
stroke and non-stroke patients.

Subjects: Subjects were 53 patients who experienced stroke (mean age:
63.3 ± 13.2; M/F = 29/24) and 74 non-stroke patients (mean age: 59.2 ± 12.6;
M/F = 29/45) of Neurology Department of Lublin Medical University. Pa-
tients with cognitive and speech disorders were excluded from the study.

Methods: A standardised, structured interview, with close-ended ques-
tions was performed to assess patients knowledge concerning stroke risk
factors, stroke warning signs and action needed when stroke signs occur.

Results: General knowledge of stroke risk factors among stroke and
non-stroke patients does not differ significantly; only diabetes mellitus
was underestimated as a strong stroke risk factor in a group of non-stroke
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patients (p < 0.05). Prior stroke was not considered to be a stroke risk fac-
tor in stroke patients group (p < 0.05). 11.3 % of stroke patients and 14.8 %
of non-stroke patients could not identify neither single cause of stroke nor
an appropriate action needed when stroke warning signs occur. Only one
in five investigated patients in both groups knew all warning signs of
stroke.

Conclusions: Neurological patients’ knowledge of stroke signs and risk
factors is considerably poor and does not differ significantly in both in-
vestigated groups. Further public education is necessary to increase aware-
ness of the warning signs and risk factors of stroke. It could improve early
recognition, reduce time to treatment and reduce the risk of stroke.

P671
Space-time clustering of multiple sclerosis in Northern Sardinia
M. Pugliatti, T. Riise, M. A. Sotgiu, W. M. Satta, S. Sotgiu, M. I. Pirastru, G.
Rosati
University of Sassari, University of Bergen (Sassari, I; Bergen, N)

Space-time cluster analysis is used to see whether cases occurring close in
time also tend to occur close geographically, and is thus designed for dis-
closing disease epidemics and detecting infectious etiological agents.

Space-time clustering of multiple sclerosis (MS) in the prov. of Sassari,
Sardinia, a high-risk area for MS, with prevalence rates of 150/100,000 and
an increasing incidence trend in the past 3 decades, was investigated. Com-
plete information on residence changes from birth to MS onset was
recorded for 649/776 (84 %) cases included in the province MS registry, and
who had had clinical onset between 1946 and 1999. The study area com-
prises 90 communes and 6 linguistic sub-areas, and is mostly populated by
Sardinian natives. The total population in 2001 was 453,628.

Space-time clustering was determined by analysing contemporaneous-
ness according to age classes. Time closeness interval for each pair was ar-
bitrarily chosen at 1, 2 and 5 years. Two patients were considered close in
space if they were living in the same community in one analysis and in the
same linguistic sub-area in another analysis. Separate analyses were also
performed for patients with onset < 30 and ≥ 30 years, respectively.

Significant space-time clustering was observed within age 3 for both
time closeness intervals of 1 and 2 years. Space-time clustering up to 9
years of age was also observed when time closeness was of 5 years. The sta-
tistical model applied to linguistic areas, using a 2-year interval for close-
ness in time showed higher overall clustering as compared to that applied
to communes, and especially for year 1, 2 and 3. In order to disclose
whether a young vs. and older age at onset could be predominantly associ-
ated to space-time clustering in infancy, an analysis by age at onset was
conducted which showed space-time clustering only for earlier onset.

Sardinians born within the same birth cohort had lived significantly
closer to each other than would be expected before age 3. Space-time clus-
tering in childhood indicates a lower age at clinical onset, as reported for
other populations, such as Norwegians. Due to incidence even increase
throughout the whole province, significant demographic variations were
ruled out. These findings provide further evidence to the hypothesis of an
etiological role of an infection acquired in genetically susceptible individ-
uals during childhood, the putative age for MS acquisition, as already sup-
ported by migration studies.

P672
Prevalence of neurological diseases in a gypsy population in Northern
Greece
M. Paschalidou, T. Afrantou, M. Gelagoti, S. Birka, K. Katsigiannopoulos, G.
Papazissis, M. Kotsani, E. Mentesidou, I. Milonas
AHEPA Hospital (Thessalonica, GR)

Introduction: Gypsies in Northern Greece live mostly in settlements near
large cities. Although they are not travelers any more, there are still diffi-
culties for medical access (absence of records, method of approach).

Aim: to study the health status and prevalence of neurological diseases
in a Gipsy population living in a settlement in the outskirts of our city.

Method: we interviewed Gypsies settled in Echedoros Municipality, af-
ter consent of their council. 266 persons (141 females, 125 males) were di-
vided in 3 groups, reflecting 3 consequent generations:

group A (male:female = 1:1, n = 52, mean age 56 years)
group B (male:female = 1:1.06, n = 155, mean age = 32 years)
group C (male:female = 1:1.45, n = 59, mean age = 8 years)
Gypsies agreed to be asked questions in the setting of their own homes,

and with the whole family being present.
We recorded demographic data, everyday habits, medical history and

current ailments.

Results: all participants were born in Northern Greece and were resid-
ing, for the last 4 years, in the aforementioned settlement.

In group A: established medical diagnoses were:
Stroke: 13.5 %, cardiovascular diseases: 11.5 %, hyperlipidemia: 7.6 %,

hypertension: 7.6 %, diabetes melitus type 2: 5.7 %.
In group B: established medical diagnoses were:
Allergy: 9.6 %, depression: 7 %, headache: 5.8 %, cardiovascular dis-

eases: 4.5 %, stroke: 4.5 %.
In this group, we also noticed: 61.5 % were smokers, 73 % were alcohol

abusers, 80 % had more than 4 meat meals per week. 88.5 % were using no
method of contraception and 61.5 % of the women had abortions (mean: 8
abortions/woman). No person in this group had a complete vaccination
program.

In group C: all children had breast-feeding for longer than a year. 3.4 %
had infantile paralysis and 3.2 % a history of allergy.

Conclusions: Stroke and cardiovascular disease prevalence was re-
markably high in the relatively young population of groups A and B. This
could be attributed to the habits and way of life of this community.

Absence of inherited/familial disorders, autoimmune, and degenera-
tive diseases in our sample was remarkable. This could be a methodology
drawback since there were no medical records. Universal breast-feeding
and absence of autoimmune diseases is a matter worth looking into.

P673
Idiopathic cerebellar ataxia. Study with 49 patients
S. Monteagudo, J. Arpa, M. Moreno, J. Salas, M. Sarriá, R. López-Pajares, A.
Cruz-Martinez, S. Santiago, C. Perez-Conde, J. Nos, T. Lacasa, F. Palomo
Hospital la Paz (Madrid, E)

Background: Idiopathic late onset cerebellar ataxia (ILOCA) represents an
ample group of neurodegenerative disorders of heterogeneous neu-
ropathology. We classified phenotipically patients with pure cerebellar
syndrome (pure ILOCA) and patients with aditional no cerebellar symp-
toms (ILOCA-plus).

Our aim is to evaluate differences of pronostic and associated risk fac-
tors between both groups.

Material and Methods: From 1994 to 2003 we studied 49 patients, 22
pure ILOCA, 27 ILOCA-plus. Clinical, neurophisiological and neuroima-
gen studies were carried out on all them. We used the Kaplan-Meier
method for comparision of survival between subgroups and Cox regres-
sion to evaluate risk factors.

Results: Prevalence of ILOCA in Area 5-Madrid is 6.65/100,000 inhabi-
tants with the following distribution into genotype subgroups: 3.1/100,000
for ILOCA-plus and 3.4/100,000 for ILOCA-plus. Analysis of slow ocular
pursuit demostrated a more disfavourable mean score in plusILOCA than
pure ILOCA. We didn’t find significant diferences with onset age, survival
or functional deterioration between both groups. Patients with more cere-
bellar afectation associated a more marked acceleration in requiring help
for walking and use of wheel-chair.

Conclusions: Prevalence of ILOCA in Area 5-Madrid is similar to other
places as Val d’Aosta and superior to prevalence in Benghazi or Cantabria.
The functional deterioration in patients with ILOCA was only associated
significantly to the degree of cerebellar clinical afectation.

P674
The therapy of Morbus Parkinson with controlled-release Levodopa/Car-
bidopa (NACOM RETARD/Sinemet CR)
T. Müller, M. Kungel, P. Rink, S. Modell
Ruhr Universität Bochum, Bristol-Myers Squibb (Bochum, Munich, D)

Controlled-release (CR) levodopa/carbidopa (NACOM RETARD/Sinemet
CR) is mostly administered in the evening for the avoidance of nocturnal
akinesias in patients with idiopathic morbus parkinson. The objectives of
these post-marketing surveillance studies, which included 635 patients
with Parkinson’s disease, was to assess the tolerability, safety and efficacy
of CR-levodopa/carbidopa in the daytime therapy and at night during a 12-
week period in study I and a 8-week period in study II.

Patients were switched from standard levodopa/carbidopa to CR-lev-
odopa/carbidopa or received CR-levodopa/carbidopa in addition to her
anti-parkinson medication. The change of medication was monitored
closely in study II. In addition, study II included the rating of sleep items
with the PDSS (290 patients) and in-depth case studies (43 patients).

In the post-marketing surveillance study I the daily dose of CR-lev-
odopa/carbidopa was increased, in accordance with the prescribing infor-
mation for health professionals, to 372 mg at endpoint. Under such treat-
ment, significant improvements in akinesia, rigor, tremor, as well as a
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reduction of dyskinesias and motor fluctuations could be observed. The
drug was well tolerated, and only two patients experienced side-effects.

This open-label study demonstrated that a more efficacious improve-
ment of symptoms can be achieved through the switch to CR-levodopa or
titration of CR-levodopa, without serious, quality of life affecting, side-ef-
fects. In this short-term surveillance, an improvements of motor fluctua-
tions and dyskinesias could also be reached.

Muscle disorders

P675
New mutation in thymidine kinase 2 gene associated with mitochondrial
encephalomyopathy
S. Galbiati, D. Papadimitriou, A. Bordoni, M. Crimi, E. Katsarou, A. Garoufi,
N. Bresolin, A. Papadimitriou, G. P. Comi
University of Milan, P. and A. Kuriakou Children’s Hospital (Milan, I;
Athens, GR)

Mitochondrial DNA depletion syndrome (MDS) is an autosomal recessive
mitochondrial disease characterized by a reduction in mitochondrial DNA
copy number. The clinical presentation of MDS is diverse: in some patients
only one organ is affected, whereas in others the disease is multisystemic.

The commonest clinical presentations include: 1) an infantile disease
associated with hypotonia, severe muscle weakness, elevated serum creatin
kinase (CK) and lactic acidemia, with early and late variants; 2) a progres-
sive neonatal encephalopathy with hepatic failure and renal tubulopathy.
The family history of patients with MDS is generally indicative of an auto-
somal recessive mode of inheritance. Affected tissues have markedly re-
duced mtDNA copy number which impairs the synthesis of respiratory
chain complexes. In late 2001, mutations in two nuclear genes controlling
the mitochondrial nucleotide pool have been reported in patients with
MDS. Changes in the mitochondrial deoxyguanosine kinase were identi-
fied in patients with the hepatocerebral form, mutations in thymidine ki-
nase 2 (TK2) in patients with isolated myopathy. The tissue selectivity of
these disorders and especially the exclusive muscle involvement in TK2
mutations is unknown. We studied two children of non-consanguineous
healthy parents displaying myopathy and severe psychomotor delay. A 5-
year-old boy was born at term after an uneventful pregnancy, his early de-
velopment was normal. At 2 years of age is presented with hypotonia, ele-
vated serum CK and progressive severe psychomotor delay. A muscle
biopsy showed ragged-red-fibers and activities of respiratory chain en-
zyme revealed a defect of complex I. The younger sister was normal until
2 years of age, when she had an acute respiratory infection and subse-
quently developed progressive gait impairment, muscle weakness, hypoto-
nia and inability to stand. The muscle biopsy showed dystrophyc alter-
ations and severe infiltration with connective tissue and fat, while
respiratory chain enzyme were normal. Southern blot analysis of muscle
mtDNA showed mtDNA depletion. Sequence analysis of the six exon of the
TK2 gene showed a novel homozygous mutation: a C-T substitution at nu-
cleotide 331 resulting in a alanine-to-valine change at residue 108 in the
two affected children, while both parents were heterozygous for the muta-
tion. The mutation changes an highly conserved aminoacid position
within TK2 protein, and adds to the few mutations so far reported in MDS.

P676
Molecular and cellular distribution of mtDNA control region mutations
in POLG1/PEO patients
R. Del Bo, S. Ghezzi, A. Bordoni, M. Crimi, S. Galbiati, M. Sciacco, R. Virgilio,
V. Lucchini, N. Bresolin, G. P. Comi
University of Milan (Milan, I)

Somatic alterations affecting the mitochondrial DNA (mtDNA) have been
observed in normal and pathological conditions.Autosomal dominant and
recessive progressive external ophthalmoplegia (ad/arPEO) are neurode-
generative disorders caused by mutations in three different nuclear genes,
namely ANT1, C10ORF2 and POLG1, and are associated with the presence
of multiple mtDNA deletions in patients’ tissues. We recently demon-
strated that specific POLG1 mutations directly affect the integrity of the
mtDNA by reducing the proof-reading exonuclease activity of the DNA
Polymerase gamma, resulting in the accumulation of heteroplasmic levels
of both randomly rare and recurrent point mutations in the skeletal mus-
cle tissue from eight patients. Aims of the study were to define the distri-
bution of mtDNA mutations at the cellular level and to unravel somatic
mutational hot-spots. We analysed the mtDNA control region in biceps
brachii skeletal muscle from five new well-characterised POLG1/PEO pa-

tients and therefore we could compare the mutation burdens in 8 age-
matched healthy controls, 13 POLG1-positive and 6 POLG1-negative PEO
patients; in addition, we investigated the relationship between the pres-
ence of mtDNA mutations and the cytochrome c oxidase (COX) phenotype
in 16 individual muscle fibers from three POLG1-positive PEO patients.
Within the control region, the mtDNA mutations found in the POLG1-PEO
patients were not randomly distributed; in particular, the POLG/PEO pa-
tients accumulated mutations around the heavy-strand replication origin
and the conserved sequence block I (spanning nucleotides 170–240) and
specific hot-spots were easily identified (i. e.A183G, C186T and A214T). On
the contrary, non-POLG1/PEO patients and healthy controls, characterised
by significantly lower mutational burdens compared to POLG1 patients,
showed a random distribution of the mutation pattern within the mtDNA
control region analysed. At single-fiber level, we found no significant cor-
relation between COX phenotype and the cumulative mutation loads; how-
ever, a trend toward an increased number of mtDNA molecules was ob-
served in COX- fibers compared to COX + (51.1 % ± 21.4 vs 37.6 % ± 13.3;
p = 0.07). Our findings provide new insights about the contribution of so-
matic mtDNA mutations in the molecular pathogenesis of POLG1-PEO
“mtDNA multiple deletions” syndrome.

P677
Sleep apnoea does not simply attribute to respiratory failure in myotonic
dystrophy: evaluation by somnography
H. Takada, S. Kon
National Aomori Hospital (Namioka, JP)

Sleep apnoea and hypopnoea have been reported in myotonic dystrophy
(MD), but it is unclear whether those are simply attributable to respiratory
impairment as well as respiratory muscle weakness. The aim of this study
was to assess the correlation of the disrupted nocturnal sleep and awake
respiratory function, and to deduce a mechanism of respiratory failure in
MD. The study population comprised eighteen patients with MD and sev-
enteen patients with other types of muscular dystrophy for a control
group. Patients in the control group were chosen to represent a similar
range of the results of routine spirometry examination, particularly the ex-
pected/observed forced vital capacity (%VC). Arterial blood gases were
also examined early in the morning. Sleep apnoea and hypopnoea were
evaluated in all patients using somnography (Sleep Tester LT-200, Fukuda
Denshi Co., Japan). The number of apnoea and hyponoea during night
(NA) was counted and types of apnoea were judged; the percentage of cen-
tral type apnoea (%CSA) and obstructive apnoea (%OSA) among total ap-
noea. Transcutaneous recording of oxygen saturation during night were
simultaneously performed. The mean nadir and minimal value of oxygen
saturation were obtained. The apnoea index (AI) and the nocturnal hy-
poxia index (NHI) were calculated. The mean age of the MD group was sig-
nificantly younger than that of the control group (42.9 ± 11.7 vs. 51.6 ± 12.8
years). There was no significant difference in the %VC between the two
groups (63.0 ± 15.4 vs. 65.7 ± 23.4). The mean PaO2 in MD was significantly
lower and the mean PaCO2 in MD was higher than those in the control
(78.8 ± 13.2 vs. 94.1 ± 10.9 mmHg, 49.1 ± 3.9 vs. 40.3 ± 4.9 mmHg). The
mean nadir (94.7 ± 1.6 vs. 96.9 ± 0.7 mm Hg) and minimal value
(73.0 ± 15.9 vs. 85.6 ± 7.5 mm Hg) of oxygen saturation in MD were signif-
icantly lower than those in the control. The mean NHI in MD was signifi-
cantly higher than that in the control (96.1 ± 45.3 vs. 36 ± 16.7). On the
other hand, there were not significant differences in the NA, the %CSA, the
%OSA, or the AI between the two groups. Moreover, all the parameters for
apnoea did not correlate with the results of spirometry or arterial blood
gases, although the AI correlated with the NHI or the %CSA in MD. Our re-
sults suggest that respiratory failure in MD is not simply owing to sleep
apnoea or respiratory muscle weakness, but might be due to impaired
chemosensitivity or ventiratory output.

P678
A novel homozygous missense mutation in the GNE gene of a patient with
quadriceps-sparing hereditary inclusion body myopathy associated with
muscle inflammation
B. Schlotter-Weigel, S. Krause, M. C. Walter, H. Najmabadi, H. Wiendl, J.
Müller-Höcker, W. Müller-Felber, D. Pongratz, H. Lochmüller
Friedrich-Baur-Institute, Pathology and Genetic Center, Department of
Neurology, Department of Pathology (Munich, D; Tehran, IR; Tubingen, D)

An adult-onset hereditary inclusion body myopathy (hIBM) with sparing
of the quadriceps muscle was originally described in Iranian Jews and as-
signed to a locus on chromosome 9p12-p13. Recently, mutations of the
UDP-N-acetylglucosamine-2-epimerase/N-acetyl-mannosamine kinase
(GNE) gene were reported to cause hIBM and one type of distal myopathy
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in a world-wide distribution. Importantly, the lack of muscle inflammation
was used to distinguish hIBM from the sporadic form of inclusion body
myopathy (sIBM). We report a case of a quadriceps-sparing myopathy in a
non-Jewish, Iranian patient with a high degree of muscle inflammation. A
novel homozygous G-to-A mutation (128933G > A) in exon 7 changing a
valine to isoleucine (V367I) in the kinase domain of the GNE gene was
found. We conclude that muscle inflammation is not sufficient to exclude
the diagnosis of hIBM. Furthermore, the GNE gene was analyzed in more
than 30 patients presenting with inclusion body myopathy.

P679
Mitochondrial intestinal pseudo-obstruction with neurogenic bladder
syndrome with a point mutation at T8356C: a new mitochondrial disease
D.-I. Chang, S. Yoon
Kyunghee Medical Center (Seoul, KOR)

A point mutation at T8356C is known as the locus of myoclonic epilepsy
with ragged-red fibers. We report a patient with progressive external oph-
thalmoplegia, intestinal pseudo-obstruction, and neurogenic bladder.
Ragged red fibers were observed in patient’s muscle specimen. By electron
microscopy, these fibers contained abnormally large and abnormally
structured mitochondria. Genetic study in this patient showed a point mu-
tation at T8356C. We suggest that this case is a new mitochondrial disor-
der rather than a new variant of mitochondrial neurogastrointestinal en-
cephalomyopathy.

P680
Clinical and genetic study of myotonic dystrophy type 1 in Serbian popu-
lation
V. Stojanovic, D. Savic, S. Pavlovic, D. Lavrnic, Z. Stevic, I. Basta, A. Vujic, S.
Romac, S. Apostolski
Institute of Neurology Clinical Centre of Serbia, Faculty of Biology (Bel-
grade, CS)

The aim of this study was to analyse clinical and genetic characteristics of
DM1 in Serbian population.DNA was isolated from white blood cells using
a standard phenol chloroform protocol.All subjects were studied by both
polymerase chain reaction(PCR) and Southern Blot analyses. Between
1983 and 2002, 245 registered patients with DM were reviewed. Genetic
study was performed in 36 % of patients.In 84 (95 %) patients (44 men and
40 women), we detected a CTG repeat expansion(DM1).One patient had no
expansion of the repeat, inspite of the clinical diagnosis of DM and 3 pa-
tients suffered from proximal myotonic myopathy without CTG expansion
(DM2/PROMM). The mean of the smallest CTG expansion (progenitor al-
lele) was 193 ± 103 (from 63 to 508),the largest CTG expansion was
924 ± 393 (146–1659) and the mean of the average expansion was 460 ± 179
CTG repeats (101–764).The size of CTG repeats in male and female DM1
patients didn’t differ significantly (p > 0.05). However, the mean of the
smallest CTG expansion was lower in patients with paternal DM1 mutation
inheritance than in those with maternal inheritance (p < 0.05). The num-
ber of CTG repeats was related with muscular disability and intelligence
quotient (p < 0.05). We found a negative linear correlation of age at onset
and average expansion size in DM1 patients whose progenitor allele is less
than 239 repeats long. Our results favor the hypothesis of an existing
threshold in the progenitor allele size beyond which the number of CTG
repeats does not influence the age of onset. The presence and severity of
cardiac abnormalities, respiratory insufficiency, cataracts, gastrointestinal
and endocrinological disturbances was not related to the number of CTG
repeats. This study suggests that mechanisms leading to systemic disor-
ders may be different from those responsable for neuromuscular distur-
bances in DM1 patients.

P681
Language disorders in Duchenne’s muscular dystrophy
F. Civati, M. Guglieri, M. G. D’Angelo, A. Tavano, F. Fabbro, M. L. Lorusso, M.
Sironi, A. C. Turconi, G. P. Comi, N. Bresolin
I. R. C. C.S. Eugenio Medea, I. R. C. C.S. Ospedale Maggiore Policlinico (Bo-
sisio Parini, San Vito, Milan, I)

Background: Duchenne Muscular Dystrophy (DMD) is a fatal recessive x-
linked muscular disease caused by the absence of dystrophin. Dystrophin
isoforms are also expressed in the cerebral neocortex and in the cerebel-
lum. Cognitive impairment is described in 1/3 of DMD patients, particu-
larly in patients carrying deletions in the distal part of the gene. Difficul-
ties in verbal skills and reading abilities are more frequently described in
English speaking patients. According to the literature children with DMD

show linguistic deficits already in the early phases of language develop-
ment which mainly consist of poor expressive verbal abilities and deficits
in short-term memory. These observations suggest that in some cases
dystrophinopathy may be associated to language disorders. Preliminary
results in our group of Italian speaking children showed deficit in Gram-
matical and Syntax Comprehension.

Aims of the study are: 1) to describe the language and reading ability
in a group of italian DMD children, 2) to clarify the nature of the language
and reading deficits.

Patients: 13 children with DMD (mean age 8.3 years; standard devia-
tion 1.7) were diagnosed according to international standard criteria. Full
Intelligence Quotient (assessed using Wechsler Intelligence Scale)
was > 70.

Methods: Language and Reading abilities were determined through:
“Test dello sviluppo Morfosintattico”, Battery of standardized tests, Bat-
tery to evaluate Dyslexia and Dysortography and Tasks of correctness and
rapidity. To exclude additional cognitive deficits we evaluated
attention/executive functions domain and memory and learning domain
thought a Developmental Neuropsychological Assessment (NEPSY partic-
ularly: Auditory attention and response set – Visual attention – List learn-
ing – Memory for names).

Results: 8 patients out of 13 showed deficit in Syntax Comprehension.
7 patients out of 13 manifested deficits in Grammatical Comprehension.
No DMD patients (except one) presented disabilities in reading. Most of
the patients showed mild attention and memory deficits.

Discussion: An early identification of the language and eventually at-
tention/memory difficulties, would be important for an early treatment, to
support DMD children in their learning course.

P682
Brain involvement in the limb girdle muscular dystrophies
M. Guglieri, F. Civati, R. Cagliani, M. G. D’ Angelo, F. Fortunato, M. Moggio,
A. C. Turconi, G. P. Comi, N. Bresolin
I. R. C. C.S. Ospedale Maggiore Policlinico, I. R. C. C.S. Eugenio Medea (Mi-
lan, Bosisio Parini, I)

Background: Limb girdle muscular dystrophies (LGMD) are a genetically
heterogeneous group of disorders, characterised clinically by predominant
weakness of the pelvic and shoulder girdle musculature. The LGMD2 C-F
are caused by primary mutations in four genes encoding the components
of the dystrophin associated sarcoglycan (SG) complex; LGMD 2A is
caused by mutation in gene encoding the calpain3.

The precise function of sarcoglycans is not completely understood. In
the brain, bSG may be part of the dystroglycan (DG) complex, involved in
the synapse formation. Calpains are a group of intracellular proteases. The
ubiquitous calpain isoforms (1 and 2) are expressed in the CNS and are ac-
tivated in necrotic and apoptotic conditions, as neurodegeneration. The so
called “muscle-specific” calpain3, has been found in astrocyte -like cells in
the corpus callosum and in the dentate gyrus.

The aim of the study is to find a possible association between intellec-
tual level and the protein defect.

Patients and methods: According to a clinical assessment and im-
munohistochemistry, immunoblotting and/or molecular analysis on mus-
cle biopsy: 5 patients were affected by sarcoglycanopathy and 6 patients by
a deficit of calpain3. Total number of patients: 11; age range from 14 to 72
years. The intellectual level was assessed through the Wechsler Intelligent
Scales.

Results: the comparison between the mean of Full Intelligence Quo-
tient (FIQ) of the patients with sarcoglycanopathy (FIQ 85 ± 11) and the
mean of the patients with a calpain3 deficiency (FIQ 111 ± 18) showed a
higher intellectual level in second group. The results indicate also that the
patients with sarcoglycanopathy show a significant discrepancy between
Verbal Intelligence Quotient (VIQ) and Performance Intelligence Quotient
(PIQ) (mean VIQ = 78; mean PIQ = 96).

Discussion: all patients showed FIQ > 70. Subjects with sarcogly-
canopathy manifested a middle-low intelligent level and better ability in
performance than in verbal tasks. On the contrary, the patients with deficit
of calpain3 showed a middle-high intelligent level, without significant dis-
crepancy between verbal-performance subtests. This study suggests for
the first time a possible role of the dystrophin associated proteins in “non
muscular” districts.
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P683
Jordans’s anomaly associated with myopathy: case report
A. L. M. Carsten, R. H. Scola, A. P. Trentin, L. C. Werneck
Hospital de Clínicas (Curitiba, BR)

Jordans’s anomaly consists in lipidic cytoplasmic inclusions in leukocytes
and their precursors, originaly reported by Jordans in 1953 in two broth-
ers, both of whom had myopathy. Ever since, 23 cases have been traced out
from the literature, and the abnormality had been associated with con-
genital ichthyosis, lipide storage disease, fatty liver, cardiomyopathy, my-
opathy and neurosensory hearing loss, but some of the cases reported were
asymptomatic.An autosomal dominant inheritance was observed by many
authors, but the gene or its product are not yet understood, such as the bio-
chemical basis of the abnormality. We describe a 53 years old woman, who
at forty seven years of age presented with proximal weakness of the arms,
with progressive involvement of the distal arms and pelvic girdle, over and
above atrophy predominantly of the proximal muscles of the arms and
dysphagy. Creatine kinase was elevated at 446 U/L (normal < 90 U/L). Pe-
ripheral blood smear showed prominent cytoplasmic vacuolation in most
of neutrophils, and positive reaction with staining with May-Grünwald-
Giemsa revealed three to ten round vacuoles in all her neutrophils; serum
triglyceride, serum cholesterol and renal function was normal. Eletro-
physiologic studies demonstrated myopathic signs and muscle biopsy
made evident vacuoles in the muscle fibers, predominantly in type-1
fibers, with positive reaction to Oil Red O staining affirming their lipidic
content. Jordans’s anomaly in association with myopathy is a rare condi-
tion, mentioned in literature only by four authors until now.

P683A
Increased Bax/Bcl-2 ratio upregulates caspase-3 and increases apoptosis
in thymus of patients with myasthenia gravis
S. Salakou, A. C. Tsamandas, E. Tsibri, D. Dougenis, D. Bonikos, T. Papa-
petropoulos
University of Patras (Patras, GR)

Background: The ratio of Bax (apoptosis promoter) to Bcl-2 (apoptosis in-
hibitor) has been characterized as the best regulator of apoptosis. This
study investigates the possible relation of Bax/Bcl-2 ratio with apoptosis
co-ordination enzyme, caspase-3, in thymus of patients with myasthenia
gravis (MG).

Design: The study included 38 patients (16 M/22 F-median age 36 yr)
with MG, who underwent thymectomy for treatment. Pathology of thymus
showed: hyperplasia-19, atrophy-8, thymoma-9, thymic carcinoma-2. Clin-
ical staging (Osserman classification) included: stage I-3, IIA-19, IIB-13,
III-3. Normal embryonic thymic tissues were used as controls. Paraffin sec-
tions were subjected to a) immunohistochemistry in order to detect I) bax
and bcl-2 protein distribution, II) caspase-3 protein expression and III)
Ki67 antigen presence (cell proliferation marker), b) in-situ hybridization
(bax and bcl-2 mRNA production) and c) TUNEL-stain (detection of cells
undergoing apoptosis). Staining results (% positive cells) were correlated
with clinicopathologic parameters. Bax to bcl-2 mRNA/protein ratio was
determined for each sample by dividing %bax (+) cells by % bcl-2 (+) cells.

Results: In MG instances, Bax mRNA was significantly increased and
Bcl-2 mRNA decreased towards advanced disease stages (290 % and –72 %
in MG stage 3). Similar results were recorded for Bax and Bcl-2 protein
(310 % and –28 % in MG stage 3). The ratios of Bax/Bcl-2 mRNA and pro-
tein increased significantly towards advanced MG stages. These ratios were
correlated with up-regulated caspase-3 expression (r = 0.782 and 0.583,
p < 0.01), apoptosis (r = 0.591 and 0.358, p < 0.01 and p < 0.05) and cell pro-
liferation (r = 0.650, p < 0.01 mRNA only).

Conclusions: In thymus of patients with MG who underwent thymec-
tomy, Bax/Bcl-2 ratio may upregulate caspase-3 activation and modulate
apoptosis associated with progress of the disease. These results may have
prognostic and therapeutic implications in the long-term management of
patients with MG.

Multiple sclerosis

P684
Gene expression analysis indicates distinct immune pattern in relapsing
remitting (RR) and primary progressive (PP) MS disease type
E. Spech, B. Kallmann, A. Kroner, A. Petzold, D. Miller, A. Thompson, G. Gio-
vannoni, K. Toyka, P. Rieckmann
University of Wurzburg, Institute of Neurology (Wurzburg, D; London,
UK)

Background: Relapsing-remitting (RR) multiple sclerosis (MS) and pri-
mary progressive (PP) MS show different pathology. Comparing single im-
mune factors in the peripheral blood between PPMS and RRMS no con-
sistent differences have been found.

Objective: This study aimed to identify different expression pattern of
immune genes by using Gene Expression Array analysis as general ap-
proach.

Methods: Gene Expression Array analysis was performed using pooled
RNA derived from peripheral blood mononuclear cells (PBMC) of patients
with RRMS (n = 9) and PPMS (n = 9) in the early disease phase who had not
received any immunomodulatory or -suppressive treatment. Human Cy-
tokine Expression Array (R) (R & D Systems) containing more than 800
immune relevant genes e. g. cytokines, chemokines, growth factors, apop-
tosis-related genes and their receptors as well as signal transduction mol-
ecules using P33-labeled gene specific primers was performed. Signal in-
tensities of expressed genes were quantified by phosphoimaging and
compared for inter-group differences. Genes exceeding at least two fold
differences in expression intensity were selected and further analysed us-
ing TaqMan® Assays-on-Demand Products® (Applied Biosystems) for
semi-quantitative specific mRNA measurement in individual MS patients.

Results: By help of Gene Expression Array analysis more than 60 im-
mune-related genes differentially expressed in RR-MS and PP-MS could be
identified. In a second step, several candidate genes were further analysed
individually on the mRNA level in MS patients of both cohorts. In line with
array results, we found increased expression of the co-stimulatory mole-
cule CTLA-4 (p = 0.03) and chemokine-receptor CXCR2 (p < 0.0001) in
RRMS patients, while the death domain containing protein TRADD in-
volved in tumor necrosis factor receptor (TNFR) superfamily signalling
was elevated in PPMS patients (p = 0.0001).

Conclusion: Gene Expression Array analysis may help as screening ap-
proach in pooled patient samples of MS to identify differentially expressed
genes. These preliminary results further support the hypothesis that PPMS
and RRMS may differ in relation to the underlying pathogenic process as
indicated by different expression of immune-related genes.

P685
Neutralising antibodies have a higher affinity to interferon-beta than
non-neutralising antibodies
C. Gneiss, P. Tripp, F. Deisenhammer
University of Innsbruck (Innsbruck, A)

Background: Patients with multiple sclerosis (MS) receiving recombinant
interferon-beta (IFN-beta) may develop binding antibodies (BAB) against
IFN-beta during treatment. With respect to biological activities two types
of BAB can be distinguished, neutralizing (NAB) and non-neutralizing an-
tibodies (NNAB). Patients with NAB have greater BAB titers than patients
without NAB, suggesting that the quantity of antibodies against IFN-beta
is correlated with neutralization of IFN-beta. However, the correlation be-
tween NAB and BAB is weak and there is evidence that IFN-beta neutral-
ization also depends on qualitative components, like different im-
munoglobulin subtypes of NAB and NNAB or different binding patterns to
IFN-beta epitopes.

Objective: To determine whether there is a difference of binding affin-
ity to IFN-beta between NAB and NNAB.

Methods: Thirty-eight serum samples with BAB of 27 MS patients re-
ceiving IFN-beta-1a or IFN-beta-1b were included in this study. Of these,
twenty-one samples were NAB-positive and seventeen were NAB-negative.

The relative affinity values (RAV) of IFN-beta antibodies were deter-
mined using an affinity assay as described (J Neuroimmunol 1996;
66:85–93). The determination of RAV in this ELISA is based upon disrupt-
ing interactions between antibody and antigen using increasing concen-
trations of a chaotropic agent (sodium isothiocyanate).

Results: RAVs were significantly higher in NAB-positive (266.6 ± 5.884)
than in NAB-negative (223.8 ± 15.96) serum samples. The amount of anti-
bodies as measured by optical density did not differ between both groups
(0.9803 ± 0.035 vs. 0.9771 ± 0.033). No significant correlation was observed
between RAV and BAB or NAB titers.

Conclusions: After exclusion of confounding factors these results indi-
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cate that NAB have a higher affinity to IFN-beta than NNAB. This goes in
line with earlier results that neutralization of IFN-beta do not only depend
on the quantity but also on the quality of antibodies.

P686
The persistence of neutralizing antibodies to interferon (IFN) beta over 6
years of treatment in MS patients is dependent on titre and IFN beta prod-
uct
R. M. Herndon, S. E. Goelz
University of Mississippi, Biogen Idec (Jackson, Cambridge, USA)

Background: Neutralizing antibodies (NAbs) have been shown to reduce
the clinical efficacy of interferon (IFN) beta products in patients with MS.
However, there are conflicting reports regarding how long NAbs persist to
the different IFN beta products.

Objective: To determine the persistence of NAbs to IFN beta-1b and in-
tramuscular (IM) IFN beta-1a (phase III product) in multiple sclerosis
(MS) patients who switched treatment to IM IFN beta-1a (commercial
product) in the open-label, safety-extension of the pivotal phase III trial of
IM IFN beta-1a (Avonex).

Methods: A total of 382 patients were enrolled in the open-label, safety-
extension study of the pivotal phase III trial of IM IFN beta-1a. Of these,
218 patients had participated in the pivotal phase III study (103 received
placebo and 115 received IM IFN beta-1a [phase III product]) and 164 pa-
tients did not participate in the pivotal phase III trial (140 who were pre-
viously exposed to IFN beta-1b therapy and 24 who were naive to IFN beta
treatment). At the start of the open-label extension study, all patients were
switched to IM IFN beta-1a (commercial product) 30 mcg once weekly,
with no washout period. NAbs were measured every 6 months. Serum lev-
els of NAbs were measured using a two-step enzyme-linked immunosor-
bent assay (ELISA)/antiviral cytopathic effect (CPE) assay.

Results: Forty-nine patients were positive (titer ≥ 5) for NAbs (NAb+)
to IFN beta-1b and 11 patients were NAb+ to IM IFN beta-1a (phase III
product) at the start of the safety-extension study. Of patients who were
NAb+ to IFN beta-1b and became NAb-, the median time to become NAb-
was approximately 6 months. Of patients who were NAb+ to IM IFN beta-
1a (phase III product) and became NAb–, the median time to become
NAb– was approximately 3 years. Ten of the 49 patients who were NAb + to
IFN beta-1b had NAb titers ≥ 100; of these 10 patients, 5 (50 %) remained
NAb+ at the end of 6 years. Six of the 11 patients who were NAb+ to IM IFN
beta-1a (phase III product) had NAb titers ≥ 100; of these 6 patients, 5
(83 %) remained NAb+ at the end of 6 years.

Conclusion: These data suggest that the persistence of NAbs over the
long term are dependent on NAb titer and IFN beta product.

P687
A novel fMRI assessment of cognitive function in multiple sclerosis
M. Matzke, T. F. Munte, J. Bahlmann, H. J. Heinze, M. Sailer
Otto-von-Guericke University Magdeburg (Magdeburg, D)

Cognitive decline is found in 30 to 50 % of patients with multiple sclerosis
(MS). The heterogeneous pattern of cognitive involvement is notoriously
difficult to quantify, and conventional magnetic resonance (MR-) scanning
shows only a very modest correlation with the patient’s cognitive status.
Functional neuroimaging (fMRI) has been of limited use for the assess-
ment of cognitive deficits in MS. This is due to the fact that recent and cur-
rent cognitive fMRI studies are focusing on paradigms that try to isolate
single cognitive processes which may be sensitive for cognitive impair-
ment but do not always account for the overall cognitive status in a single
MS patient. We developed an fMRI-paradigm suitable to study the “global”
cognitive status of MS-patients.

The task addresses: visual search, working memory and mental arith-
metic. The paradigm takes about 30 minutes to perform within the scan-
ner. Participants included 10 individuals diagnosed with definite relaps-
ing-remitting MS with an Extended Disability Status Scale- (EDSS-) range
from 0 to 4 points, and 10 healthy controls matched for age and education.
Task: In any given run, specific target items (e. g. blue triangles) are de-
fined. The subjects has to (a) determine the number of target items in a dis-
play, (b) keep this number in working memory, (c) signal by button press,
whether the next display has fewer or more target items, (d) add up the
number of target items for the entire run.

Brain activations in control subjects included areas known to be in-
volved in visual attention, working memory, and motor preparation. The
activations in the MS-group were more broadly distributed.

The global stimulation paradigm revealed more widespread activation
in the group of the MS-patients compared to controls, indicative of corti-
cal reorganisation similar to the one seen in deafferentiation.

In it’s current implementation the “global stimulation paradigm” is
suitable for MS patients with mild to moderate symptoms and may provide
a first step towards a new method of examining cognitive functioning of
MS-Patients.

P688
Individual risk profile for multiple sclerosis patients – usefulness for clin-
ical decision making
M. Daumer, M. Scholz, C. Lederer, S. Heiss, J. Noseworthy, J. Wolinsky, F.
Lublin, C. Polman, L. Kappos
for the Sylvia Lawry Centre for Multiple Sclerosis Research e. V.

Background: The Sylvia Lawry Centre for MS Research (www.slcmsr.org)
is an international research Centre which has collected a large set of data
from clinical trials and academic research centres – containing detailed in-
formation about the evolution of the disease of more than 14,000 patients,
overall more than 75,000 patient years.

Aim: The Centre aims at developing methods which will help to bring
better treatment options to MS patients earlier than now by using innova-
tive combinations of mathematics, computer science and medicine.

Idea: One important way to use the Centre’s database is to make it avail-
able to health care professionals via the internet by developing tailor-made
“online analystical processing” tools. This can help e. g. physicians and
their patients to make evidence based decisions about when to start with
which treatment.

Status: A prototype of an OLAP-tool using SAS/INTRNET was devel-
oped in close co-operation with the medical experts associated with the
Centre using data from placebo patients from clinical trials. Users can
choose the most important variables, which influence the future course of
the disease. Examples are the number of relapses in the last 1–2 years, du-
ration of the disease, age at onset, the actual level of disability measured by
EDSS and the disease course – either relapsing remitting, secondary pro-
gressive, primary progresive or CIS. Once a selection has been made the
user can see via internet how the disease evolved in untreated patients in
the database with matching characteristics. At the moment we are collect-
ing information about the usefulness of this tool for clinical decision mak-
ing. The inclusion of information about MRI baseline variables and from
treated patients is planned for the future.

Acknowledgement: The SLC would like to thank all its data donors. A
complete list can be found at www.slcmsr.org/en/partners. We thank
Prof. G. Edan for his suggestions.

P689
GLANCE: A double-blind, randomised, placebo-controlled, parallel-
group safety study of natalizumab (Antegren) in combination with glati-
ramer acetate (Copaxone) in subjects with relapsing-remitting multiple
sclerosis
A. Goodman, A. Bar-Or, A. Miller, D. Miller, M. Panzara, H. Rossman, K.
Schmierer, M. Toal
University of Rochester Medical Center, Montreal Neurological Institute,
Maimonides Medical Center, Institute of Neurology, Biogen Idec, Michigan
Institute of Neurological Disorders – GLANCE Investigators

Background: Natalizumab is a humanized monoclonal antibody with
specificity for alpha-4 integrin (VLA-4). Binding of this adhesion molecule
on the surface of activated lymphocytes interferes with cell trafficking
across the blood-brain barrier. A preliminary study of 6 monthly intra-
venous infusions of natalizumab in relapsing multiple sclerosis (MS)
demonstrated significant reduction in the frequency of clinical relapses
and gadolinium-enhancing MRI lesions. Pivotal trials of natalizumab ther-
apy alone and in combination with interferon beta-1a are in progress.
However, there are no data about the combination of natalizumab and
glatiramer acetate (GA).

Objectives: The primary objective is to determine whether adding na-
talizumab to the standard regimen of GA, when compared to placebo, is
safe. The secondary objectives include evaluation of tolerability and the
pharmacokinetics of natalizumab in the presence of GA.

Methods: The trial is a double-blind, randomized, placebo-controlled,
parallel-group design of 110 subjects with relapsing-remitting MS. Sub-
jects receive 300 mg of natalizumab or placebo, by IV infusion, every 4
weeks in addition to 20 mg of GA by daily SC injection, for up to 20 weeks.
Inclusion criteria are a definite diagnosis of MS (by McDonald criteria);
age between 18 and 55 years; baseline EDSS between 0.0 and 5.0; treatment
with GA for at least the 12 months prior to randomization; at least 1 relapse
during the 12 months prior to randomization. The primary endpoint is the
number of new active lesions determined on 6 monthly cranial MRI scans
compared to the baseline scan. MRI measures include Gd-enhancing, T2,
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and T1 lesions. Clinical safety assessments include EDSS, relapses, and ad-
verse events. Pharmacokinetic parameters include: Tmax, Cmax, AUC(0-
last), Cl, AUC(0-infinity), Cmin, Ctrough. Samples for alpha 4-integrin sat-
uration and antibodies against natalizumab are being collected.

Results: To date, 110 subjects (83 % female; mean age 41 ± 8 years) have
been randomized. At entry, the median time since diagnosis was 5 years;
median EDSS was 2.5; 65 % had only 1 relapse in the year prior; and the
mean number of enhancing MRI lesions at baseline was 0.6 ± 1.5 (range 0
to 11, median 0). The final number of completed or withdrawn subjects will
be presented.

Conclusions: This is the first study designed to evaluate natalizumab
and GA combination therapy in MS. It will generate important safety, tol-
erability, and pharmacokinetics data.

P690
A novel network of human B cell effector cytokines is disregulated in mul-
tiple sclerosis
A. Bar-Or, S. Hebert, F. Adatia, M. Duddy, H. Kim, M. Niino
MNI (Montreal, CAN)

There is growing interest in the fundamental roles that B cells may play in
regulating immune responses. Emerging animal studies point to an im-
portant contribution of B cell effector cytokines to immune-modulation.
We report that the profile of human B cell cytokine production is context
dependent, being critically influenced by the balance of signals through
the B cell receptor and CD40. B cells appropriately stimulated by sequen-
tial B cell receptor and CD40 stimulation proliferate and secrete tumour
necrosis factor-a (TNFa) and lymphotoxin (LT) which contribute to ger-
minal center reaction and thereby amplify the ongoing immune response.
In contrast, CD40 stimulation alone – a mimic of a B cell receiving by-
stander T cell help in the absence of specific antigen recognition – induces
negligible pro-inflammatory cytokines (n = 15; p < 0.0002) but significant
production of IL-10 (n = 15; p < 0.004) that serves to suppress inappropri-
ate immune responses. We further observed that this novel network of re-
ciprocal regulation of B cell effector cytokines, is abnormal in patients
with relapsing remitting multiple sclerosis where B cells maintain their ca-
pacity to produce the proinflammatory cytokines TNFa and LT (n = 8;
p = 0.46 compared to normals), but have a significantly diminished capac-
ity to produce IL-10 (n = 8; p < 0.02). In summary, we ascribe active roles
for human B cells in appropriately promoting or suppressing local immune
responses in the normal state, and suggest that dysregulation of this B cell
response profile is associated with the human autoimmune disease multi-
ple sclerosis.

P691
Role of amyloid protein precursor in multiple sclerosis
A. Miralles, P. Barreiro, M. A. Hernanz, E. Díez-Tejedor
Hospital La Paz (Madrid, E)

Introduction and objectives: There are many evidences about primary and
early axonal injury in Multiple Sclerosis (MS). Using anti amyloid protein
precursor (APP) antibody, the density of APP-positive axons in the margin
of MS lesions is high showing axonal damage.We propose analyze presence
of APP in cerebrospinal fluid (CSF) of MS patients.

Patients and methods: Retrospective study in CSF of MS patients in
three consecutive years (2000–2002) to measure APP (ELISA method). We
selected CSF controls of patients with no autoimmune or inflammatory
disorders. We analyzed correlation with CSF parameters (IgG, Tourtellote
and Reiber index, oligoclonal bands, and cell count) and clinical parame-
ters at moment of lumbar puncture (LP) (age, type of MS, EDSS score,
number of relapses, and time of evolution).

Results: We obtained 69 cases and 33 matched controls. There were no
significant APP differences in two groups. In cases group there were no dif-
ferences in APP levels and age, EDSS score, time of evolution, number of
relapses, cell count and IgG index. We found a significant correlation in
APP levels and Tourtellote an Reiber index (p 0.001, r –0.42 and p 0.001, r
–0.39 respectively), and positive oligoclonal bands (p 0.046). There was no
difference attending type of MS or moment of LP (relapse/no relapse and
first/following relapse).

Conclusions: APP is not a diagnosis or prognosis marker in MS. There
was a negative correlation in CSF immunological parameters with APP lev-
els. Probably it shows two inmunopatogenic patterns of axonal injury (pri-
mary and demyelinating related) in early MS patients.

P692
Diffusion tensor variables and brain atrophy to predict clinical severity in
multiple sclerosis patients
P. G. Sämann, S. Heim, M. I. Schubert, M. Gottschalk, F. Weber, D. P. Auer
Max-Planck-Institute of Psychiatry (Munich, D)

Background: Clinico-radiologic correlation is usually weak in multiple
sclerosis (MS) patients, which limits the usefulness of neuroimaging mark-
ers to monitor disease progression. This study aimed to assess the predic-
tive value of various global and tissue-specific diffusion tensor variables
and the brain parenchyma fraction (BPF) for two clinical severity scores.

Methods: Histogram-analysis was performed from mean diffusivity
(MD) and fractional anisotropy (FA) maps of brain parenchyma, gray and
white matter (GM, WM) in 45 patients with MS (35 relapsing-remitting, 10
secondary progressive) and 23 age- and gender matched healthy controls.
Partial correlation and multiple regression analysis was performed against
the expanded disability scale and the multiple sclerosis functional com-
posite score (MSFC) for variables distinctly abnormal in MS.

Results: MS patients differed significantly from controls in most global
and tissue-specific MD and FA histogram-metrics. Variance of global MD
showed one of the largest effect sizes and was most strongly correlated
with MSFC (partial correlation coefficient, controlled for age and gender:
–0.74). Correlations with MSFC generally exceeded those with EDSS. Atro-
phy (BPF) was strongly correlated with the majority of diffusion quanti-
ties, moderately with clinical scores and accounted for about 16 % of the
explained variance between MSFC and variance of global MD. Step-wise
multiple regression analysis, however, showed no additive predictive
power of BPF or FA-variables over variance of global MD.

Discussion: Variance of mean diffusivity histograms was the best pre-
dictor of clinical severity scores in this study sample of relapsing-remit-
ting and secondary progressive MS patients. About 50 % of the variance of
MSFC, a recommended integrated clinical outcome measure, was ex-
plained by this variable alone, and the model could not be improved by
adding a brain atrophy measure or other MD or FA-metrics. Tissue het-
erogeneity may thus be a valuable neuroimaging marker to monitor dis-
ease progression in multiple sclerosis.

P693
Deep grey matter atrophy in patients with multiple sclerosis revealed by
voxel based morphometry
J. Fenker, N. Bodammer, C. Tempelmann, J. Kaufmann, M. Matzke, H.
Heinze, M. Sailer
University Of Magdeburg (Magdeburg, D)

Background: in recent years changes in the grey matter of patients with
multiple sclerosis (MS) gained increasingly attention. Atrophy of the cor-
tical grey matter is well documented whereas little is known about changes
of the deep grey matter. We applied the method of voxel-based morphom-
etry to assess changes in the deep grey matter.

Method: we studied 26 individuals having a definite diagnosis of MS. 18
patients had a relapsing remitting course of the disease (RR-MS), 8 pa-
tients a secondary progressive course (SP-MS). 22 healthy persons with
similar demographic parameters served as control population. We ob-
tained 3d-T1 weighted images. The scans were normalized to a study-tem-
plate and segmented using SPM99. A T-test was performed to detect areas
with reduced grey matter volume (threshold t-score > 3). Group compa-
risons as well as single subject comparisons were performed. Flair-images
were used to segment T2-lesions using the a semi-automated contour
technique (DispImage-software, London).

Results: Group comparisons (study-population versus controls)
showed a highly significant loss of deep grey matter in MS patients with
the strongest effect located in the area of the putamen. Single subject com-
parisons for further characterization of patients with atrophy of atrophy
in the basal ganglia revealed 14 of the 26 patients with highly significant
circumscribed volume changes in the putamen. This patient group had sig-
nificantly longer disease duration (p < 0.05) and a higher T2 lesion load
(p < 0.05). Moreover a significant cortical atrophy (p < 0.05). In contrast
there was no significant difference in the white matter volume between the
groups. The disease type and disability had no significant effects on the
distribution of the deep grey matter atrophy. Conclusion: Atrophy of the
deep grey matter may take place concomitantly with changes of the corti-
cal grey matter but seems to occur independently of the atrophy of the
white matter.
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P694
A computerised Stroop test may be useful for the evaluation of cognitive
impairment in multiple sclerosis
E. Salsano, S. Canale, P. Annovazzi, M. Falautano, V. Martinelli, M.
Rodegher, M. Rovaris, P. Rossi, G. Comi, L. Leocani
Hospital San Raffaele (Milan, I)

Objectives: The Stroop test is usually utilized for the neuropsychological
assessment of frontal lobe functions, which are frequently involved in Mul-
tiple Sclerosis (MS). The aim of our study was to assess the usefulness of a
computerized version of the Stroop test as an easy-to-do measure for the
evaluation of cognitive impairment in patients with Multiple Sclerosis
(MS).

Methods: Fourty patients with progressive MS (age 45.5 ± 11.4; 16 Pri-
mary Progressive – PP, 24 Secondary Progressive – SP; mean Expanded
Disability Status Scale (EDSS) 4.9 + 1.4) and to 40 normal control subjects
(age 49.6 ± 15.6) underwent a computerized version of the Stroop test.
Colour names in a congruent or incongruent colour were randomly pre-
sented on a computer screen. Subjects had to respond by pressing a mouse
button according to simple, go-no go and choice reaction times (RT) tasks.
Patients also underwent the the paper version of the Stroop color/word in-
terference test, and the Rao’s brief repeatable battery of neuropsychologi-
cal tests (BRB-N) assessing verbal and spatial memory, sustained atten-
tion, information processing speed, and verbal fluency.

Results: According to a failure on more than 2 tests at the BRB-N, we
identified 21 cognitively impaired patients (7 PP, 14 SP), whose EDSS was
not significantly different from the unimpaired MS patients. Cognitively
impaired patients showed significantly delayed RTs in all tasks, with a
greater extent in the go-no go and choice tasks, and committed more er-
rors in the go-no go and choice tasks compared both with unimpaired MS
patients and with normal subjects (p < 0.04; Student’s t-test). No signifi-
cant differences were found comparing unimpaired MS patients and nor-
mal subjects or between PP and SP MS patients. Finally, no significant dif-
ference at the computerized Stroop test was found between MS patients
who failed in the paper Stroop color/word interference test (5 SP, 2PP) who
were equally distributed among the cognitively impaired and unimpaired
groups, as assessed by the BRB-N.

Conclusions: Our finding of abnormal performance in the computer-
ized Stroop test in patients impaired at the BRB-N suggest the possible use-
fulness of this method in the assessment of cognitive function in MS
patients. The discrepancy in our findings between results at the computer-
ized and the paper versions of the Stroop test suggests that these versions
may involve different aspects of cognitive processing.

P695
Epilepsy in multiple sclerosis
S. Tsounis, T. Afrantou, M. Paschalidou, M. Gelagoti, I. Milonas
AHEPA Hospital (Thessalonica, GR)

Introduction: Epilepsy and multiple sclerosis (MS) are frequent neurolog-
ical disorders. Seizures are more frequent in MS than in the general popu-
lation. Partial epilepsies with focal seizures often with atypical symptoms
with or without secondary generalization are the usual pattern. A spec-
trum of paroxysmal symptoms can also be observed, which may be con-
fused with epileptic seizures.

Aim: We studied patients with definite MS, who had seizures or epilep-
tiform phenomena. Our aim was to investigate possible correlations of MS
and epilepsy.

Patients-methods: 15 patients were studied (10 female, 5 male, mean
age = 39.2 years, range = 20–58 years). There was a total of 21 EEGs in 15
patients. Emphasis was given to the following MRI features: atrophy, corti-
cal and subcortical lesions and corpus calosum involvement. Form, disease
duration, Kurzke scale at EEG time, treatment for MS were also recorded.

Results: Our 15 patients had focal motor seizures (1 patient), focal mo-
tor seizures with secondary generalization (3 patients), generalized tonic-
clonic status epilepticus (1 patient), isolated auras (3), tonic spasms (2),
paroxysmal paraesthesia (2), paroxysmal dysarthria (1), paroxysmal aki-
nesia with altered perception (2).

EEG findings were: normal EEG (8/15), focal or both focal and diffuse
theta and/or delta activity (6/15) and focal paroxysmal discharges (1 pa-
tient).

All MRIs had abnormal findings: atrophy (10/15), subcortical (12/15)
and cortical (3/15) lesions and corpus calosum involvement (8 patients).

9 patients had relapsing-remitting (RR) MS with a mean Kurzke scale
of 3, disease duration of 9 years and mean age 38.6 years. 6 patients had sec-
ondary- progressive MS (mean Kurzke = 7, disease duration = 18 years,
mean age 42.6 years).

Patients with normal EEGs had epileptiform manifestations (7/8)
mostly.

There were 3 patients with a seizure as the initial manifestation of MS,
and all 3 had RR MS.

Conclusions: EEG was helpful in distinguishing epileptiform manifes-
tations from true seizures. Repeated recordings may be necessary.

The 3 patients that had seizures at MS onset had all abnormal EEG and
RR MS. This could imply that seizures could be pathogeneticaly related to
relapses.

Larger studies are needed for definite conclusions to be drawn.

P696
Mitoxantrone: who to treat with which dosage and schedule?
A. Lugaresi, D. Farina, M.-E. Nives, L. Velluto, D. Travaglini, G. De Luca, D.
Gambi
University of Chieti (Chieti, I)

Background: The report of the Therapeutics and Technology Assessment
Subcommittee of the American Academy of Neurology (TTAS-AAN) (Neu-
rology 2003, 61:1332–1338) suggests to use mitoxantrone (MX) in rapidly
deteriorating multiple sclerosis (MS) patients only. Relapsing-remitting
(RR-MS) patients should be treated when experiencing frequent relapses
with concomitant magnetic resonance imaging (MRI) activity, secondary
progressive (SP-MS) patients only if deteriorating faster than expected (0.5
EDSS score/year). Gonsette, in a review article (J Neurol Sci 2003,
206:203–208) also suggests that indications should be refined, reserving
MX to rapidly deteriorating patients refractory to current therapies.

Patients and methods: We report our experience with 29 consecutive
patients (18 females) treated since 2001. There were 12 RR-MS, 14 SP-MS,
and 3 rapidly progressing primary progressive relapsing (PR)-MS. Mean
EDSS score was 4.5 ± 1.11 at –24, 5.12 ± 1.17 at T0 in RR-MS and 5.64 ± 1.48
at –24 and 6.62 ± 1.33 at T0 in SP-MS. Patients were treated initially with
the FDA approved scheme (12 mg/sqm every 3 months). We subsequently
decided, due to unsatisfactory early response, to modify the scheme to ob-
tain earlier efficacy, especially in frequently relapsing patients: 8 mg/sqm
once a month (mo) for 3 times, then 12 mg/sqm every 3 mo. for 8 extra
times, from mo 5 on (cumulative dose = 120 mg/sqm). Methylprednisolone
(MP, 1 g at every infusion of MX) was added to the scheme both to reduce
nausea and neutropenia and to increase efficacy in most patients.

Results: 6 patients developed neutropenia (< 500 cells/cmm) and had to
be treated with growth factors, subsequently reducing to 75 % (9 mg/sqm)
the dosage of MX between mo 9 and 24. One RR-MS patient after dosage
reduction had a severe relapse, we therefore decided to modify the dosing
regimen as follows: 8 mg/sqm every mo for 3 mo, then 8 mg/sqm every 2
mo until mo 24 (14 courses, 112 mg/sqm cumulative dose). 8 patients (1
RR, 5 SP, 2 PR) did not show any efficacy during treatment. None of them
had an active MR scan nor an increase in lesion load before treatment, de-
spite rapid deterioration but the RR and 1 SP.

Conclusion: We believe that our experience, although on a small group
of patients and in an open observational study, reinforces what suggested
by Gonsette and the report of the TTAS-AAN. Further controlled studies
are needed to perfection treatment regimens and choose the right candi-
dates to treatment with MX.

P697
White matter tract injury and the multiple sclerosis functional composite
score
D. P. Auer, P. G. Sämann, M. Gottschalk, M. I. Schubert, F. Weber
Max Planck Institute of Psychiatry (Munich, D)

Background: MR measures of lesion load correlate weakly with clinical
severity in multiple sclerosis (MS) patients, but may be enhanced by using
diffusion tensor imaging (DTI) and MS functional composite score
(MSFC). Voxel-based (VB) regression analysis based on lesion probability
maps was shown to be useful to explore the functional importance of le-
sion location.

Goal: We combined the VB approach with the advantages offered by
MSFC and DTI to study the interrelation between injured white matter
(WM) tracts and functional impairment.

Methods: 36 MS patients (28 relapsing-remitting, 8 secondary progres-
sive, 38.6 ± 9.3 years of age) underwent MSFC and DTI assessment (spin
echo EPI, TR/TE = 4200/120 ms, 6 non-collinear directions [n = 3],
b = 888 mm2/s and 2 b0-images, 24 slices, 1.875 �1.875 �3 mm, 1 mm gap).
After brain extraction, affine and non-affine normalization of T2-weighted
b0-images was done onto a standard T2-template using SPM99. Then the
deformation field was used to transform FA maps that were subsequently
smoothed (Gaussian 8 mm kernel). Regression analysis was performed for
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EDSS, MSFC and subscores (timed 25 foot walk, 9 hole pegboard test
[9HPT], paced serial addition test [PASAT]) using a cutoff of FA > 0.1 and
age and gender as covariates. Maps were thresholded at an exploratory
p < 0.005 (uncorrected) and at p < 0.05 corrected for multiple testing using
the false detection rate.

Results: At the corrected level MSFC revealed substantially more areas
of significant (positive) interrelation than EDSS (negative) with only par-
tial overlap. The 9HPT was the only subscore revealing correlated FA clus-
ters at the corrected level. The cluster pattern was largely symmetric for
EDSS, but asymmetric for MSFC and 9HPT with an extended left frontal
cluster including the arcuate fascicle. This region was not interrelated with
EDSS even at the exploratory threshold, but was correlated with the PASAT
subscore that also revealed clusters in the corpus callosum and right oc-
cipitoparietal WM.

Discussion: This preliminary study demonstrates that VB-FA analysis
is well suited to probe for regions, which predominantly affect clinical and
cognitive impairment in MS. A higher sensitivity compared with lesion
probability maps can be assumed due to the known sensitivity to extrale-
sional ultrastructural damage. Thus FA changes are in part related to Wal-
lerian degeneration, which enhances the group-averaged detectability of
affected pathways.

P698
Characterisation of CSF B cells and plasma cells in MS and infectious CNS
diseases
S. Cepok, S. Hofmann, D. Zhou, F. Vogel, V. Grummel, B. Hemmer
Neuroimmunology Group (Dusseldorf, D)

Multiple sclerosis (MS) is a chronic demyelinating disease of the central
nervous system (CNS) with an as yet unknown aetiology. Although in-
trathecal IgG synthesis is a key feature of disease, little is known about B
cells and plasma cells in the CSF of MS patients. Therefore, we compared
the phenotype and kinetics of B cells and plasma cells in the CSF and blood
of patients with MS and acute infectious CNS diseases. We performed
serial 4-color flow cytometry of CSF and blood cells and nephelometry for
immunoglobulins and albumin in patients with MS and acute spirochetal
or viral meningitis.

Plasma cells and B cells were detected in the CSF of most patients with
MS and acute infectious CNS diseases. CSF B cell and plasma cell numbers
were independent from the distribution of these cells in the peripheral
blood. CSF B cells expressed mostly an antigen-experienced memory phe-
notype (CD19++, CD27+). Plasma cells in CSF were characterized by the
expression of CD138++, CD19+, HLA-DR++ und CD27++. In contrast to
CSF, most B cells in blood were naive. Furthermore, plasma cells were only
rarely observed.

Serial CSF analyses of patients with infectious diseases disclosed that
plasma cells were only seen during the acute phase of infection and disap-
peared within few weeks when the disease-causing antigen was removed,
whereas B cells were observed in CSF even months after remission of in-
fection. In MS patients, however, plasma cells were observed at various
time points during the course of disease with little change over time, ac-
companied by a stable intrathecal IgG synthesis.

Overall, our findings disclose a significant accumulation of B cells and
plasma cells in CSF of patients with acute infection of the CNS and patients
with multiple sclerosis. The continued intrathecal IgG-synthesis and the
persistence of plasma cells in CSF of MS patients suggest an ongoing hu-
moral immune response against antigens produced in the CNS.

P699
Dissecting the T-cell repertoire in CSF and blood suggests a dominant role
of CD8+ T-cells in the pathogenesis of MS
Z. Zhou, S. Cepok, S. Stei, M. Happel, N. Sommer, B. Hemmer
Neuroimmunology Group (Dusseldorf, Marburg, D)

Multiple sclerosis (MS) is a chronic disease of the central nervous system
(CNS) characterized by inflammation, demyelination, and axonal damage.
The immune system plays a central role in the disease process, although
major target antigens are still largely unknown. Recent studies have been
addressing the repertoire of T- and B cells demonstrating clonotypic ac-
cumulation of T cells and antigen matured B cells in the CNS of MS pa-
tients.

In this study, we systematically analysed the repertoire of T cells in the
CSF and blood of patients with multiple sclerosis. We found clonotypic ac-
cumulation of T cells in the CSF of all 10 patients studied. Dissecting the
entire T cell repertoire in CSF and blood of 2 patients at two time points
revealed that clonal accumulation is much more frequently observed
among CD8+ than CD4+ T cells. CSF clonotypes were not prevalent in the

blood and blood clonotypes not found in the CSF. CD8+ T cell clonotypes
persisted in the CSF although new clonotypes were recruited to the CSF
during the course of disease.

Our study demonstrates a dissociation of the CSF and blood repertoire
with the dominance of persistent CD8+ clonotypes in the CSF of MS pa-
tients. These data further support an important role of CD8+ T cells in the
pathogenesis of disease.

P700
Neuropsychiatric symptomatology in multiple sclerosis
S. Pires-Barata, I. Henriques
Hospital do Espirito Santo (Évora, P)

Background and purpose: Dealing with neuropsychiatric symptoms in
multiple sclerosis (MS) is part of clinical day life with MS patients. These
symptoms do not appear in neurological examination but may have rele-
vance in patient care. We looked for prevalence of neuropsychiatric symp-
tomatology in our MS patients.

Materials and Methods: We observed 25 MS patients (16 women), at
least 6 months after the clinical diagnosis. Age ranged between 23 and 50
years, with median of 38. The median scholarship was 4 years. We used a
semi-structured questionnaire and the SCL-90 scale as a screening tool to
search for psychopathological symptoms. Using items such as somatiza-
tion, obsessive/compulsive, interpersonal relations, depression, anxiety,
hostility, phobic anxiety, paranoid ideation, psychoticism, eating disor-
ders, sleep disorders, thoughts of death and guilty feelings. All patients
were classified according to the EDSS scale and had at least one MRI. In
this prospective and descriptive study was used the statistical programme
SPSS 10.0 for Windows.

Results: Age of diagnosis varied between 16 and 44, with median of 34.
EDSS mean was 4. Exclusively medullar demyelinating lesions were ob-
served in 5 patients. Psychopharmacology was prescribed to 17 patients.
From 25 MS patients, obsessive-compulsive symptomatology was signifi-
cantly present in 18 (72 %) patients. Depressive symptomatology was ob-
served in 15 (60 %) patients, paranoid ideation symptomatology in 7
(28 %), eating disorder symptoms in 15 (60 %) and 23 (92 %) patients pre-
sented sleeping disorders symptoms. Significantly death thoughts were ob-
served in 10 (40 %) patients and significantly guilty feelings in 3 (12 %).

Discussion: The symptomatology observed in our MS patients includes
obsessive/compulsive, depressive, paranoid ideation, eating and sleep dis-
orders. Dealing with these symptoms, seems to be helpful in MS. A multi
factorial approach might be an important step to a better and integrative
care to these patients.

P701
Effect of exercise on fatigue level for multiple sclerosis patients
E. Tarakci, A. Baskent, M. Eraksoy
Istanbul University (Istanbul, TR)

Background: Fatigue is a prevalent symtom for Multiple Sclerosis (MS) pa-
tients. There is a difference between normal and MS patients for the symp-
toms of the fatigue. It can be seen with time getting on during the day, af-
ter minimal activity or feeling the fatigue continuously.Also, it can be seen,
with loss of function with maximal effort. It can be increase with the in-
crease of body temperature, drugs, intense activity, insomnia, spasticity,
weakness and emotional stress. The aims of the study; is to investigate the
alteration of the fatigue symptom with the exercises which prevents for the
MS patients.

Methods: Thirty MS patients were included in this study. (23 F, 7 M).
The mean of age were 40.23 ± 10.68 years. Expanded Disability Status Scale
(EDSS) were 2–6.5 and they were stable. They participated in the exercise
programs including flexibility, strengthening, balance, coordination, re-
laxation, ambulation, respiration three times weekly for 12 weeks. They
were evaluated with Fatigue Severity Scale (FSS) before and after program.
The score of the evaluation is between 1–7 points, for 9 different condition.
Exercise programme evaluated for the effect of fatigue level, and the dif-
ferences were identified. Data were analysed by SPSS Statistics Package, by
means of paired samples t test.

Results: The value of FSS before exercises is 42.29 ± 7.01 and
32.28 ± 6.99 after exercises. There is a %22.36 difference. The results of FSS
decreased after exercise and there is a statistically higher significance.
(p < 0.001).

Conclusions: Regarding evaluations results, fatigue level will improve
with exercises. Exercise programmes prepared specially for MS patients,
applying with rest intervals; it can be decreasing fatique level and inde-
pendence level may be increasing.
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P702
Comparing different methods for the replacement of missing values in
longitudinal magnetic resonance imaging datasets
A. Graml, U. Held, H. Toutenburg, L. Kappos, M. Daumer
SLCMSR, LMU, University Hospitals Basle (Munich, D; Basel, CH)

Background: In longitudinal multiple sclerosis (MS) trials, techniques for
replacing missing values are used without thorough validation. In most
studies the method of choice (if at all explicitely mentioned) was “last ob-
servation carried forward”. The use of imputation methods provides
larger datasets for sample size calculations, which can make these more ex-
act and reliable. All analyses presented here are based on the placebo data
form the pooled dataset of the Sylvia Lawry Centre for Multiple Sclerosis
Research (SLCMSR) located in Munich, that currently includes data of
19,000 patients, 75,000 patient-years and with 27 MS trials that include
magnetic resonance imaging (MRI) data.

Methods: Different methods for imputation have been compared. For
that, missing values were generated at random in a complete dataset of 67
patients observed monthly for a period of 6 months. Each observation of
each patient had the same probability to be chosen. The deleted values
were replaced by 10 different methods and compared with the original
data using the mean squared error and other measures of goodness of fit.
As a next step, a group of 35 patients, each with one missing observation
was examined for the proposal of being “missing at random” (i. e. missing
independently of the value itself and of the value of any covariate).

Results: Imputing the mean of the neighbouring observations of a
missing value was found to be the most valuable method. The values of the
35 patients mentioned above seem to be “missing completely at random”,
in the way Simonoff (1988) and Toutenburg (1998) have indicated. For that
reason these observations could be merged with the 67 complete patients
to a larger dataset of 102 patients with up to one missing observation per
patient.

Conclusion: Future sample size calculations (Sormani et al. 2001) can
be based on larger datasets with replacement done by the indicated
method and even higher numbers due to the expansion of the SLCMSR
database. It could also be thought of using this method for the replacement
of missing values in clinical trials to enlargen the placebo group conform
to the specific study protocol.
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P703
FTY720: a novel immunomodulator under clinical investigation in multi-
ple sclerosis
L. Kappos, E. W. Radue, J. Antel, G. Comi, X. Montalban, P. O’Connor, O. Bet-
toni-Ristic, A. Korn, P. Hiestand, C. A. Foster
University Hospitals Basle, Montreal Neurological Institute, Ospedale San
Raffaele, Vall d’Hebron, St. Michael’s Hospital, Novartis Pharma AG, No-
vartis Institutes for Biomedical Research on behalf of the FTY720D2201
Study Group

FTY720 is a sphingosine-1 phosphate receptor (S1P) agonist. Upon in vivo
phosphorylation, it engages G protein-coupled receptors S1P1,3–5 and in-
duces a reversible redistribution of T and B cells from the blood and spleen
to peripheral lymph nodes. Subsequently FTY720 prevents the migration
of lymphocytes from secondary lymphoid organs to target tissues. Based
on convincing efficacy in preclinical models of allograft rejection, an ad-
vanced clinical development program in renal allograft recipients is ongo-
ing. FTY720 also is active in autoimmune disease models, including exper-
imental autoimmune encephalomyelitis (EAE). Two week oral therapy
with < 0.3 mg/kg completely prevents EAE onset in Lewis rats when dosing
starts on day of immunization. In a therapeutic regimen FTY720 rapidly
suppresses established disease in DA rats immunized with syngeneic neu-
roantigen, providing sustained protection after drug cessation compared
to chronic symptoms in vehicle-treated animals.

An international, multicenter, double-blind study is conducted to eval-
uate efficacy, safety and tolerability in relapsing-remitting and secondary-
progressive multiple sclerosis patients. The effect of two different doses of
FTY720 on the total number of gadolinium (gd)-enhancing lesions in
monthly MRI scans will be compared to placebo during a 6 month treat-
ment period. Secondary endpoints include relapse rate, the Multiple Scle-
rosis Functional Composite (MFSC) and the Expanded Disability Status
Scale (EDSS) as well as quality of life and neuropsychological tests. Until
spring 2004 a total of 240 patients will be randomized at 30 participating

clinical centers in 11 countries. Patients receive once daily oral doses of
1.25 mg or 5 mg FTY720 or placebo.

FTY720 indicates potential to become one of the first orally adminis-
tered immunomodulators with disease-modifying activity for multiple
sclerosis patients.

Motor neuron disease

P704
Seroconversion to the GM1 antigen in patients with amyotrophic lateral
sclerosis
S. Haggiag, B. Steiner-Birmanns, T. Brenner, Z. Argov, I. Steiner
Hadassah Hospital (Jerusalem, IL)

Objectives: To report on patients with motor neuron disease (MND) who
developed antibodies against GM1 antigen during the course of their dis-
ease and following disease onset.

Background: Serum monoclonal IgM abs directed against ganglio-
sides, such as GM1 and GD1b are occasionally present in patients with
MND and motor neuropathies. Their role in disease pathogenesis is un-
known, but in some of these patients, immuno-modulating therapies led
to clinical improvement.

Materials and Methods: We retrospectively studied all files of amy-
otrophic lateral sclerosis (ALS) patients hospitalized in our institute
within the years 1989 to 2003 for the presence of examinations of anti GM1
abs. Anti-GM1 antibodies were measured by ELISA.

Results: Three patients who had initial negative anti-GM1 abs and a
positive follow up study were identified. Two patients died after one year
follow-up. Only one patient was treated with plasmapharesis, with no ap-
parent impact upon disease course.

Discussion: These three anecdotal cases raise several questions that
only a prospective study might enable to examine their significance and
eventually pave the way to more active immuno-modulating therapy in
ALS: i) what is the incidence of anti-GM1 seroconversion in ALS patients?
ii) Do these antibodies contribute to the damage to the nervous system? iii)
Are they present at levels below detection at disease onset and therefore
might cause the disease or whether are they the outcome of motor neuron
damage with exposure of autoantigen to the immune system? iv) Are there
additional antigens eliciting an immune response during ALS course?

P705
Disease stage related evaluation of Tau protein concentration in cere-
brospinal fluid from patients with amyotrophic lateral sclerosis
S. D. Süssmuth, A. Hinz, A. C. Ludolph, H. Tumani
University of Ulm (Ulm, D)

Background and Goal: The disease course of amyotrophic lateral sclerosis
(ALS) is heterogenous, and at clinical onset it may be difficult to predict. A
biological marker reflecting the neurodegenerative process would be of
major relevance. Total tau protein (tau) in cerebrospinal fluid (CSF) is an
established surrogate marker for neuronal damage of the central nervous
system. So far its relevance has not been evaluated neither in patients with
definite nor with suspected ALS.

Methods und Results: Total tau was studied in CSF samples from 84 pa-
tients (sporadic definite/probable ALS: n = 46; possible ALS: n = 8; only
lower motoneuron (LMN) signs: n = 30). In definite/probable ALS, tau was
found to be increased in 54 % of the patients (up to 5-fold of age-related
upper normal values). If plotted against disease duration, tau concentra-
tions were highest at early disease stages. In patients with a disease dura-
tion of less than 12 months mean tau levels were 280 ng/L for patients un-
der 60 years and 456 ng/L for those above 60 years of age (reference ranges:
74–196 ng/L [< 60 y]; 87–291 ng/L [> 60 y]). In contrast, mean tau levels
were normal in CSF of patients with a disease duration more than 3 years.
In patients with isolated LMN signs, tau levels were elevated in 66 % up to
3.5-fold of upper reference values. In 13 cases of the LMN group the clini-
cal diagnosis was re-evaluated after 24 months. The diagnosis was then
converted in 12 patients into 4 possible, 6 probable, and 2 definite ALS
cases based on additional clinical signs of upper motoneurons. Interest-
ingly, 11 out of these patients with changed diagnosis have had elevated
CSF tau levels initially (< 60 y: mean tau 241 ng/L; > 60 y: 514 ng/L).

Conclusions: 1. Tau protein is elevated in CSF of ALS patients especially
in early stages of the disease. Considering the individually different disease
courses our data suggest tau concentration changes related to disease
stage. The dynamic of tau concentration may reflect the activity of the neu-
ronal degeneration in regions adjacent to the CSF compartment. 2. In pa-
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tients with clinical isolated LMN signs the determination of CSF tau may
be relevant for the early detection of any subclinical involvement of upper
motoneurons. Further prospective analysis will reveal whether tau levels at
early stages of the disease are of prognostic and, in cases of suspected ALS,
of diagnostic relevance.

P706
Impaired spontaneous autonomic neural control of heart rate in amy-
otrophic lateral sclerosis: new evidence
G. Parati, L. Adobbati, M. Corbo, M. Di Rienzo, A. Maronati, G. Caldara, P.
Castiglioni, G. Mancia, V. Silani
IRCCS Istituto Auxologico Italiano, Fondaz. Don Gnocchi (Milan, I)

Although autonomic disturbances are not considered to be a frequent clin-
ical feature in patients affected by Amyotrophic Laterals Sclerosis (ALS),
several studies revealed subtle abnormalities in the autonomic function of
ALS patients. Data on this issue are not unequivocal and mostly based on
traditional laboratory methods. To further examine the autonomic neural
regulation of the cardiovascular system in ALS patients through modern
techniques based on computer analysis of spontaneous blood pressure
(BP) and pulse interval (PI, reciprocal of heart rate) variability.

Patients and Methods: 12 non-respirator-dependent ALS patients
(mean age 47.1±10.6), BP (Finapres device), ECG and respiratory activity
(Respitrace, inductance method) were continuously recorded for 30 min in
supine position and for 15 min while standing. None had other diseases or
took medications interfering with the autonomic functions. 7age-matched
control subjects (mean age 46.4±11.0) underwent the same experimental
protocol. In each subject, separately for supine and upright posture, we
computed mean Systolic (S) BP and PI values, their standard deviation
(SD) as an index of overall variability, and their spectral powers in the low
and High frequency regions. Sensitivity of arterial baroreflex control of PI
(BRS) was assessed as the slope of the regression line fitting SBP and PI
values included in sequences of 3 or more consecutive heart beats charac-
terised by either progressive increases (+PI/+SBP) or by progressive re-
ductions (–PI/–SBP) in SBP and PI.

Results: ALS patients had similar SBP but lower PI than controls both
in supine and standing position. Overall PI variability and PI LF spectral
powers were similar between groups in supine position, but lower in ALS
while standing. BRS (for –PI/–SBP sequences) was impaired in ALS vs con-
trols both while supine and standing.

Conclusions: Our study provides for the first time evidence of an alter-
ation in the spontaneous autonomic regulation of the heart in ALS pa-
tients, consisting in reduced parasympathetic and enhanced sympathetic
tone (lower PI) and by a reduced reflex modulation of heart rate(lower PI
SD and LF powers in upright position and blunted BRS for baroreceptor
deactivation). The diagnostic, prognostic, and therapeutic implications of
these findings deserve to be addressed in future studies.

P707
Marked down-regulation of metabotropic glutamate receptor 2 (mGluR2)
mRNA in peripheral blood cells of Amyotrophic Lateral Sclerosis (ALS)
patients
C. Poulopoulou, D. Kolovou, P. Davaki, V. Koliaraki, D. Vassilopoulos
Department of Neurology, Eginition Hospital (Athens, GR)

A long line of evidence suggests that glutamate excitotoxicity plays an im-
portant role in the pathogenesis of sporadic ALS. Although excitotoxic
neuronal death mainly involves ionotropic glutamate receptors, mGluRs
appear also to be implicated in the selective vulnerability of motor neurons
that characterizes the disease. Abnormal expression patterns for specific
mGluR subtypes, have been reported in spinal motor neurons of ALS pa-
tients. Our group has demonstrated that peripheral blood cells under nor-
mal conditions, express several mGluR subtypes. In the present study we
investigated the expression patterns of mGluR mRNA in peripheral blood
cells of sporadic ALS patients.

Whole blood from 6 patients meeting the El Escorial criteria for clini-
cally definite ALS and 30 control individuals with other neurological dis-
orders were enrolled in the study. The expression of the mGluR subtype
gene products was investigated by PCR, using specific primers for mGluR1,
2, 3 and 8. Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA
expression was used as reference.

Peripheral blood cells from control subjects were found to express
mRNA of mGluR1a, mGluR2, mGluR3 and mGluR8 subtypes. The levels of
their expression were normalized to the expression levels of GAPDH by
densitometry and were found to be 0.56249, 0.88089, 0.97339 and 0.38753
respectively. Interestingly in all 6 patients with ALS, the levels of mGluR2
mRNA were below the detection limits of our method, suggesting a dra-

matic decrease in the expression of this receptor subtype in these patients.
Expression of all other subtypes of mGluR was similar to controls.

Our results suggest that mGluR2 of blood cells are dramatically down-
regulated in sporadic ALS. Given that the low expression of these receptors
has been also found in spinal ventral horn neurons of ALS patients, pe-
ripheral blood may constitute a reliable marker of the glutamatergic dys-
function that characterizes this disorder.

P708
Decreasing amyotrophic lateral sclerosis mortality: results from 1990
through 2003
J. Mandrioli, P. Faglioni, P. Sola
Neurological Clinic (Modena, I)

Objective: International epidemiological studies on amyotrophic lateral
sclerosis (ALS) show constant incidence and prevalence rates varying from
0.2 to 3.9 and from 0.8 to 8.5/100,000 respectively. Mean reported duration
of ALS ranges from 20 to 42 months, with neither survival nor time to di-
agnosis being changing significantly over time. Accurate information on
ALS mortality and survival are useful to the patients and their families, and
may help the physicians in the management of the disease.

Materials and methods: Using data from our local ALS Register, we con-
ducted a retrospective and prospective study of all ALS cases diagnosed in
the province of Modena over a fourteen year period (from 1990 through
2003) to evaluate the effectiveness of a multidisciplinary clinic (active from
1999) on ALS survival. Results: During the period considered, 201 residents
(98 men, 103 women) entered the study. The average annual incidence was
2.1/100,000, with a peak in the age class of 75 to 79 years. Mean prevalence
rate was 4.5/100,000, and mean mortality rate was 1.7/100,000. The preva-
lence rates increased from 2.17 in 1989 to 7.2 in 2003, whereas mortality
showed a decrease during the last years of the study to a minimum rate of
0.7/100,000 in 2003.ALS mean duration progressively increased from 17.38
months in 1990, through the years, with a maximum of 52.38 months in
2001. Seven out of 201 patients (3.48 %) underwent to invasive ventilation
and 25 (12.44 %) to percutaneous endoscopic gastrostomy (PEG).

Discussion: The increase in ALS prevalence and the decreased ALS
mortality are explained by the longer course of disease. The increase in
survival can be ascribed to the improvement in the patients care and to ef-
fective treatment of dysphagia, malnutrition (PEG), and respiratory fail-
ure. The data suggest that this management will enhance survival, partic-
ularly among bulbar patients. The great increase in ALS prevalence and
survival underlines the impact of multidisciplinary management for MND
diseases.

P709
Executive dysfunction in Amyotrophic Lateral Sclerosis (ALS) and Pri-
mary Lateral sclerosis (PLS): evidence from computerised Stroop test
E. Munerati, A. Martins Silva, R. Fazio, P. Annovazzi, B. Colombo, V. Mar-
tinelli, N. Riva, F. Cerri, G. Comi, L. Leocani
Hospital San Raffaele (Milan, I)

Objective: Amyotrophic Lateral Sclerosis (ALS) was initially considered to
be restricted to motor neurons. Over the last years, subtle cognitive deficits
have been noted in non-demented patients with ALS, namely milder cog-
nitive dysfunction is reported to be as high as 35 % of patients particularly
related to frontal executive functions. In Primary Lateral sclerosis (PLS)
the studies concerning cognitive functions are scarce. The Stroop Test is
widely used to assess frontal cognitive processes, such as selective atten-
tion and flexibility.The aim of this study was to investigate the involvement
of executive functions in ALS and PLS using computerised measures of
performance at the Stroop test.

Methods: Thirty-eight right-handed patients with ALS (mean age
57.5 ± 20 yrs), 13 patients with PLS (mean age 52 + 12 yrs) and 30 normal
subjects (mean age 53 + 14 yrs) participated in the study. Stroop test reac-
tion times (RTs) were evaluated using simple, choice and Go-No Go para-
digms using a computerised system.

Results: ALS patients had slower RTs and made more errors in all tasks
compared to normal subjects (p < 0.03) while in PLS patients only signifi-
cant slowing of the reaction times in all tasks (p < 0.04) was observed.

Conclusions: Our findings using a computerized Stroop test confirm
the involvement of frontal lobe function in ALS and suggest the need for
future validation studies correlating clinical and neuropsychological fea-
tures. The subtle abnormalities found in SLP suggest that this function is
relatively spared in these patients.
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P710
Brachial amyotrophic diplegia: a case with a long-term follow-up
X. Fitsioris, V. Kimiskidis, S. Spyridi, D. Kazis, S. Papagiannopoulos, G. Geor-
giadis, A. Kazis
Papageorgiou Hospital, George Papanikolaou Hospital (Thessalonica, GR)

Background: Brachial amyotrophic diplegia (BAD) is a recently described
syndrome characterized by severe bilateral amyotrophy and weakness
confined in upper limbs for extended periods of time. In the original de-
scription of this rare syndrome (Katz et al. 1999), 10 patients were reported
with a disease duration ranging from 3 to 11 years.

Objective: To describe a case of BAD syndrome with a disease duration
of 23 years. The results of various investigations, including transcranial
magnetic stimulation (TMS), are presented.

Case report: The patient is a 55-year old man who presented with bi-
lateral upper extremity weakness. His symptoms had insidiously begun 23
years ago and had slowly progressed ever since. The weakness was initially
localized in the proximal right upper limb but gradually spread distally as
well as to the left upper extremity. On examination, cranial nerves were
normal. There was profound weakness in his upper extremities, particu-
larly in the proximal parts of them and significantly more severe in the
right than the left. Both upper limbs were atrophic and tendon reflexes
were absent in the right upper extremity and mildly reduced in the left. An
EMG study showed evidence of a chronic and active neurogenic lesion pri-
marily involving the upper extremity muscles representing C5-T1 my-
otomes. However, some milder findings, such as fasciculations were noted
in thoracic paraspinals as well as in the lower extremities. Extensive labo-
ratory studies including an MRI of the cervical spine, anti-GM1 and anti-
asialo-GM1 antibodies, B-Hexosaminidase and DNA testing for mutations
in survival motor neuron gene and for Kennedy’s disease were normal. Fi-
nally, a TMS study revealed reduced corticomotor threshold in FDI mus-
cles (32 ± 0.7 % vs 41.7 ± 8 % in controls, Welch’s corrected t-test, p < 0.001)
and severely reduced MEP amplitudes. All other TMS parameters in upper
and lower limbs were normal.

Conclusion: The present case, notable for a disease duration of 23 years,
confirms the benign prognosis of BAD syndrome.Although subclinical in-
volvement of thoracic and lower limb motor neurons was revealed by
EMG, clinically the disease was confined in the upper extremities. TMS
failed to detect involvement of the pyramidal tracts but revealed reduced
MEP amplitudes and corticomotor thresholds in both upper limbs. The
possible pathogenetic mechanisms of this latter phenomenon are dis-
cussed.

P711
The contribution of the pharyngoesophageal pressure profile to the eval-
uation of dysphagia in Amyotrophic Lateral Sclerosis (ALS)
M. Alexander, D. Kidney, O. O’Toole, M. Harney, N. Patil, P. Walshe, R.
Gaffney, O. Hardiman
Beaumont Hospital (Dublin, IRL)

Introduction: The incidence of dysphagia in amyotrophic lateral sclerosis
(ALS) is estimated at 76 %, and most patients develop some oropharyngeal
symptoms during the course of their illness. Dysphagia results in sub-op-
timal caloric and fluid intake, and may complicate declining respiratory
function. Pharyngoesophageal spasm is thought to play a role in dyspha-
gia, though historically the procedure of cricopharyngeal myotomy has
been successful in a minority of cases only.

Objectives: To assess the contribution of upper esophageal pressures in
the role of dysphagia in our ALS patients, and to compare standard tech-
niques of dyspahgia assessment with the invasive technique of esophageal
manometry.

Methods: 25 patients who fulfilled the criteria for definitive or proba-
ble ALS were prospectively followed over 3 years, and underwent serial as-
sessment of dyspahgia using both videofluroscopy (VFES) and fibreoptic
endoscopic evaluation of swallow (FEES). Upper (UES) and lower
esophageal sphincter (LES) pressures were assessed using a Miu Scientific
compressor, infuser and a 6 port esophageal catheter. Dysphagia was rated
according to the dyspahgia outcome severity scale (DOSS) and the Pene-
tration Aspiration Scale (PAS).

Results: Both the techniques of VFES and FEES, and the modes of as-
sessment using DOSS and PAS showed good intra- and inter-rater reliabil-
ity. Patients who demonstrated evidence of pharyngoesophageal spasm
scored poorly on the PAS and DOSS scales. Normal/low pressures were
however observed in patients with predominantly bulbar ALS, but who
also demonstrated severe dysphagia on the DOSS and PAS scales.

Conclusions: Though useful as an indicator of those patients at risk of
pharyngoesophageal spasm, esophageal manometry is an invasive proce-
dure. Standard techniques of swallow assessment are generally better tol-

erated, and have proved accurate in determining those patients with sig-
nificantly functional dysphagia

P712
Muscle hypertrophy in a postpolio syndrome
I. Fernandez-Barriuso, P. Calleja, J.-C. Martinez-Castrillo
Hospital Ramon y Cajal (Madrid, E)

Introduction Muscle hypertrophy is a rare finding in neurogenic damage,
where muscle atrophy seems to be the rule. It has been occasionally re-
ported in nerve injuries, polineurophaties, radiculopathies and postpolio
syndrome. Complex repetitive discharges could play a role in muscle hy-
pertrophy development. This hypothesis has been studied in cramps and
fasciculations syndrome and in acquired neuromyotonia.

Case report: A 31 year-old woman suffered from cramps both at rest
and with physical activity, and a progressive enlargement of the right calf
over the last 2 years. A diagnoses of an acute poliomyelitis was done when
she was 18 months old. Despite mild residual lower extremity atrophy, the
patient was able to walk and run properly. Physical examination showed an
asymmetrical enlargement of the right calf, 2 cm larger than the left one.
Fasciculations were observed on the right hamstring, quadriceps and del-
toid muscles. Weakness on her right leg was diminished. Tendon reflexes
were abolished in lower limbs and the plantar responses were flexor. The
complementary exams showed normal CK levels and ECO-Doppler test.
An MRI demonstrated a homogeneous increase of the muscle bulk in the
right calf, with normal fat. EMG revealed a reduced number of motor units
under maximal voluntary effort. There were fibrillation potentials and fas-
ciculations without myotonic discharges. Muscle biopsy showed chronic
denervation and some slight change suggestive acute denervation. No
pseudohypertrophy was found. Over the next eight years, the patient de-
veloped palmar hyperhidrosis, generalized fatigue, myalgia and mild
weakness on her right arm, with progressive disability.

Discussion: Our patient has a post-polio syndrome: gradual weakness,
muscle fatigue, myalgias and joint pain, 28 years after neurological and
functional stability from an acute poliomyelitis. She developed hypertro-
phy on a previously atrophic muscle confirmed by biopsy and EMG stud-
ies. Interestingly, palmar hyperhidrosis has never been described previ-
ously in a postpolio syndrome. The exclusion of neuromyotonic discharges
on EMG, lumbosacral radiculophaties on MRI, and pseudohyperthrophy
on muscle biopsy, suggests the probably relationship between muscle hy-
pertrophy and recurrent cramps and fasciculations. Hypertrophy would be
the result of an overuse syndrome resulting in dysfunction of surviving
motor units or may be secondary to the hyperactivity itself.

Immunology

P713
The features of myasthenia gravis with anti-MuSK antibodies
D. Lavrnic, M. De Baets, A. Vujic, L. Hajdukovic, V. Stojanovic, R. Trikic, P.
Djukic, S. Apostolski
Institute of Neurology Clinical Centre of Serbia, University Hospital of
Maastricht, Institute for Nuclear Research, Institute of Cardiovascular
Surgery (Belgrade, CS; Maastricht, NL)

The circulating antibodies to acetylcholine receptor (AChR) are found in
up to 80 % of patients with myasthenia gravis (MG). The remaining 20 %
of patients do not have these antibodies (seronegative myasthenia gravis;
SNMG). Recent studies have shown that 40 %–50 % of patients with gene-
ralized SNMG have antibodies to muscle specific tyrosine kinase (MuSK).

We have assayed anti-MuSK antibodies in 25 patients with SNMG, 9
males and 16 females. In 9 SNMG patients (36 %), all of them females, anti-
MuSK antibodies were positive. The age of onset of MuSK positive SNMG
ranged from 23 to 50 years (mean 34.8), with 66.7 % of patients presenting
under 40 years of age. Initial symptoms were ocular in three, bulbar in four,
and generalized in the remaining two patients. At the peak of the disease,
according to the Ossermans’ classification, 8 patients had IIB and one pa-
tient with otherwise borderline titer of anti-MuSK antiobodies had IIA
form of the disease. No patient had pure ocular MG. The severe atrophy of
oropharingeal and facial muscles developed in 2 patients in the chronic
phase of the disease. In two patients there was associated systemic lupus
erythematosus (SLE). Decremental response on repetitive nerve stimula-
tion (n.facialis-m.nasalis and/or n.axillaris-m.deltoideus) was registered
in 5 patients (55.5 %), while SFEMG was positive in all of them. The effect
of neostigmine or edrophonium was negative in 3 patients. Four patients
(44.4 %) showed hypersensitive response to usual average daily doses of
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pyridostigmine (180–240 mg) developing cholinergic overdose muscle
signs. Thymectomy was performed in 7 patients. Thymus pathology re-
vealed normal or atrophic thymus gland in 5, and thymic hyperplasia in 2
patients. In addition to thymectomy all patients were treated by early and
aggressive immunosuppressive therapy. At the end of the follow-up period
three of them achieved remission, one significantly improved, two had un-
changed condition and one patient died. The remaining two nonthymec-
tomized patients presented significant improvement. During the course of
the disease four patients developed severe deterioration with respiratory
insuficiency, three of them responding to plasma exchange.

Our results indicate that presence of anti-MuSK autoantibodies identi-
fies a subtype of SNMG. Measurement of these antibodies will substan-
tially aid diagnosis and clinical management.

P714
Diagnostic value of anti-GM1 ganglioside serology and validation of the
INCAT-ELISA
M. L. Kuijf, P. A. van Doorn, A. P. Tio-Gillen, K. Geleijns, C. W. Ang, B. C. Ja-
cobs
Erasmus Medical Centre (Rotterdam, NL)

Background: Serum antibodies against GM1 ganglioside have been re-
ported in a variety of neuropathies and other neurological and inflamma-
tory diseases. The frequency of these antibodies in these diseases varies
considerably, partly based on the ELISA methods used. For this reason a
standardized ELISA was developed by the European Inflammatory Neu-
ropathy Cause and Treatment (INCAT) group (HJ Willison, Eur. J. Neur.
1999). The clinical relevance of anti-GM1 antibodies in these diseases how-
ever has not been determined.

Aim of the study: Validation of the INCAT anti-GM1 ELISA using large
groups of patients with different forms of neuropathy, other diseases and
healthy controls.

Methods: Serum anti-GM1 IgM and IgG antibodies were determined by
ELISA according to the INCAT protocol. We extensively studied the exact
variation between wells, plates, assays and technicians. The frequencies of
these antibodies were assessed in patients with Guillain-Barré syndrome
(GBS), chronic demyelinating inflammatory polyneuropathy (CIDP), mul-
tifocal motor neuropathy (MMN), paraprotein polyneuropathy (PP-PNP),
other forms of inflammatory polyneuropathy (I-PNP), non-inflammatory
polyneuropathy (NI-PNP), motor neuron disease (MND), multiple sclero-
sis (MS), other forms of autoimmune diseases (AID) and healthy controls.

Results: The INCAT ELISA was highly reproducible over time. Fre-
quencies of anti-GM1 antibodies found were 97 (21 %) of 462 patients with
GBS, 2 (5 %) of 41 CIDP, 5 (50 %) of 10 MMN, 3 (3 %) of 100 PP-PNP, 6
(14 %) of 43 I-PNP, 2 (3 %) of 72 NI-PNP, 7 (9 %) of 78 MND, 0 (0 %) of 20
MS, 2 (2 %) of 133 AID and 3 (2 %) of 124 healthy controls. IgG anti-GM1
reactivity was found in 59 (13 %) GBS patients, one (2 %) I-PNP patient and
one (1 %) NI-PNP patient whereas no IgG anti-GM1 antibodies were de-
tected in CIDP, MMN, MND, PP-PNP, MS, AID and healthy controls. Anti-
GM1 IgM antibodies were less specific for diagnostic subgroups. IgM anti-
GM1 reactivity was found in 64 (14 %) patients with GBS, 5 (11 %) I-PNP,
2 (3 %) NI-PNP and in 3 (2 %) healthy controls. Further studies are cur-
rently being done in an extended group of neurological diseases.

Conclusion: This study shows that the INCAT-ELISA has a good repro-
ducibility and that the presence of anti-GM1 IgG antibodies is almost spe-
cific for inflammatory neuropathies. Anti-GM1 IgM antibodies, however,
are found ambiguously and are therefore of limited diagnostic value.

P715
TNF G-308A gene polymorphism and outcome in different subtypes of is-
chaemic stroke
G. Gromadzka, I. Sarzynska-Dlugosz, A. Ciesielska, A. Czlonkowska
Instititute of Psychiatry and Neurology, Medical University (Warsaw, PL)

Background: TNF (tumor necrosis factor) is a proinflammatory cytokine
that has been implicated in the course of ischemic stroke (IS). In most ex-
perimental and clinical investigations deleterious role of TNF in IS has
been demonstrated. Results of some studies suggest the protective action
of TNF during IS. It has been suggested that the incidence of lacunar stroke
could result partially from genetically determined increased sensitivity to
vascular damage resulted from inflammatory processes. So – it could be
supposed that enhanced inflammation (associated with increased produc-
tion of TNF) in those patients could also be associated with worse stroke
prognosis. A high interindividual variation of TNF levels has been ob-
served in humans and led to the classification of “high”,“intermediate”and
“low” responder phenotypes. It has been demonstrated that G-308A sub-
stitution in the promoter region of the TNF gene has a direct effect on TNF

gene regulation and may be responsible for the association of TNFA with
“high secretor” TNF phenotype.

AIM: To examine, whether the TNF G-308A polymorphism is associ-
ated with the clinical course of different subtypes of ischemic stroke (IS).

Methods: TNF genotypes were investigated by PCR-RFLP (polymerase
chain reaction-restriction fragments length polymorphism) method in
199 patients with IS.

Results: Distribution of genotypes in a whole IS patients population
was: G/G (70.99 %), G/A (27.10 %), A/A (1.9 %). The carriage of genotype
G/A was associated with significantly better neurological and functional
outcome measured using the Scandinavian Stroke Scale (SSS), Barthel
Stroke Scale (BSS) and Rankin Scale (RS) at entry (SSS, p = 0.04; BSS,
p = 0.03) and at discharge (BSS, p = 0.04; RS, p = 0.02) as compared with
G/G genotype carriage. Similar tendency was observed in patients with
large artery disease, cardioembolic stroke and stroke of unknown etiology.
In patients with lacunar stroke reverse relationship was noticed: the car-
riage of G/A genotype was associated with worse neurological and func-
tional outcome.

Conclusions: Results of our study suggest that genetic variation at the
TNF locus in Polish stroke patients population is a genetic factor that in-
fluences the clinical course of the disease.An association between different
TNF genotypes and functional and neurological deficits is different in pa-
tients with lacunar stroke as compared with the rest of stroke subtypes.

P716
Autoimmune agrypnia is due to autoantibody against GABAB receptor
G. Frisullo, G. Della Marca, M. Mirabella, M. Caggiula, G. F. Mennuni, P.
Tonali, A. P. Batocchi
Catholic University (Rome, I)

We have described the clinical feature of a woman 55 years old with sev-
eral relapsing-remitting episodes of agrypnia and continuous 9–11 Hz ac-
tivity pattern in prolonged EEG recording, dysautonomic symptoms and
nocturnal respiratory failure. Plasma exchange and high-doses of corti-
costeroid treatment induced a remission of clinical symptoms and recov-
ery of REM and NREM sleep. Immunohistochemestry showed, after incu-
bation with patient’s serum and CSF, an intense immunoreactivity over
brainstem, hippocampus and cerebellum granular layer. Using Western
Blotting analysis, purified patient IgG recognized a protein of approxi-
mately 108 KDa on mouse cerebellum, cortex and brainstem. Immunohis-
tochemical analysis of patient purified IgG showed a binding on GABAer-
gic synapse-rich neuronal cells. In particular the distribution of
immunoreactivity was similar to that of GABAB receptor1, as evidenced by
immunoperoxidase staining using anti GABABR1 antibody. Preincubation
of mouse cerebellum sections with patient’s purified IgG completely abol-
ished the staining obtained with the anti-GABAB R1 antibody. To confirm
the specificity of the immunoreactivity of patient purified IgG with
GABABR1, we incubated living CHO cells expressing human GABABR1,
with patient and healthy control purified antibody and with goat poly-
clonal anti-GABABR1 antibody.A similar reactivity was shown by CHO in-
cubated with patient purified IgG and with antiGABABR1 antibody, but
was absent on CHO incubated with healthy subject purified IgG. To evalu-
ate the pathogenicity of the antibodies present in the serum of our patient,
her purified IgG, at different concentration, was injected into the cisterna
magna of C57BL/6 mice, pre-implanted with two EEG electrodes. We ob-
served, 12–20 hours after injection, a severe respiratory failure followed by
death in the mice injected with high dose, a severe ataxia followed by
breathing depression in mice injected with middle dose, and a progressive
truncal ataxia in mice injected with low dose. These symptoms disap-
peared completely after 12 hours. The EEG analysis showed a strong re-
duction of delta EEG activity that started after 1 hour of IgG injection and
persisted along 12–14 hours. The mice injected with IgG from healthy sub-
ject did not show any neurological symptom. Some mice was sacrificed at
the peak of the symptoms and immunohistochemical analysis of the brain
showed human IgG binding. Our study demonstrated that anti-GABABR1
antibody causes Autoimmune Agrypnia.

P717
Sex- and age-dependent differences in IL6 gene expression profile in
murine model of Parkinson’s disease
A. Ciesielska, I. Joniec, A. Przybylkowski, G. Gromadzka, I. Kurkowska-Jas-
trzebska, A. Czlonkowska, A. Czlonkowski
Institute of Psychiatry and Neurology, Medical University (Warsaw, PL)

Although the cause of Parkinson’s disease (PD) remains unknown, there is
increasing interest in the participation of neuroinflammation in nigrostri-
atal degeneration. The gender and advanced age are the important risks
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factor for PD. The men developing PD about two times more than women.
The reason for a sex bias in PD is unclear, but it is very likely that may re-
late to several factors that could include female sex hormone-related dif-
ferences in immune response to neurodegenerative processes. One mech-
anism by which this sex hormone could modulated the immune reaction
is regulation of the inflammatory molecules expression, such as cytokines.
IL6 has been suggest to play a key role in regulating neuronal survival in
the injured nigrostriatal system.

We investigated the possible sex- and age-related differences in the ex-
pression of IL6 gene in murine model of PD induced by 1-methyl-4-
phenyl-1,2,3,6 tetrahydropiridine (MPTP). The level of IL6 mRNA was
measured by RT-PCR in the striatum of male and female C57BL/6 mice (3
and 12 months old) after 6 h; 1, 3, 7, 14, 21 days post MPTP intoxication.

Administration of MPTP caused a marked increase of IL6 mRNA in
striatum of young and aged male and female mice. In young male mice the
IL6 mRNA increased at 1-day time point. After 7 days we still observed the
elevated expression of IL-6 in young male mice. In aged male we noticed
the gradually increased of IL6 gene expression from 3 day up to 14 days
with the peak at the 7day after MPTP intoxication. In both young and aged
female mice we observed the increased in IL6 gene expression at 1 day af-
ter MPTP injection. After 7 days the expression IL6 mRNA peaked in this
time point and was continued at the increase level between 7 and 14 day
post intoxication in young and aged female mice. We noticed that the in-
crease in IL6 mRNA was higher in both aged male and female than in
young male and female mice. Although the difference in IL6 gene expres-
sion between young and aged female was higher than observed in male
mice.

We show evidence suggesting a gender skewing in the IL6 gene expres-
sion profile in striatum by MPTP intoxication. These observations suggest
that the sex hormone may be responsible, in part, for the alter production
of IL6 in female and male mice. Future research will define more clearly the
influence of the sex hormones on neuroimmune processes observed in this
disease and the role of inflammatory cytokines in gender differences in
PD.

P718
Interferon beta reverts the effects of interferon gamma on endogenous
catecholamines produced by blood mononuclear cells from multiple scle-
rosis patients
M. Zaffaroni, M. Cosentino, F. Marino, M. Ferrari, R. Bombelli, E. Rasini, C.
Colombo, A. Ghezzi, S. Lecchini, G. Comi, G. Frigo
Gallarate Multiple Sclerosis Centre, University of Insubria (Gallarate,
Varese, I)

Background: Endogenous catecholamines (CA) are synthesized by periph-
eral blood mononuclear cells (PBMCs) through tyrosine hydroxylase
(TH)-dependent pathways and may play a role in the regulation of PHA-
induced apoptosis. PBMCs from multiple sclerosis (MS) patients show al-
tered content and production of CA and impaired expression of TH, pos-
sibly depending upon disease activity. Although several evidences point to
a proapoptotic effect of IFN-beta, its mechanisms of action in MS remain
obscure.

Aims: We assessed the effects of IFN-beta and IFN-gamma on endoge-
nous CA production, TH expression and susceptibility to activation-in-
duced apoptosis in PBMCs from 20 relapsing-remitting MS patients un-
dergoing IFN-beta treatment, in comparison with 20 matched healthy
subjects.

Methods: CA were measured in PHA-stimulated PBMCs by HPLC-ED
and TH mRNA was assayed by RT-PCR. Annexin-V expression was evalu-
ated by flow cytometry on PBMCs as a marker of apoptosis. Patients were
observed at baseline and longitudinally during IFN-beta treatment.

Results: Both CA and TH mRNA increased in PBMCs during IFN-beta
treatment. At opposite with healthy subjects, the percentage of apoptotic
PBMCs did not decrease in MS patients after Dopamine stimulation. This
finding was confirmed by experiments of pharmacological modulation
with a selective inhibitor of TH (the limiting enzyme in CA synthesis).

In both healthy subjects and untreated MS patients, CA production was
increased by IFN-beta and decreased by IFN-gamma, which also inhibited
TH mRNA. IFN-beta partially reverted the effects of IFN-gamma. In
treated patients, however, the ability of IFN-gamma to inhibit CA produc-
tion was progressively reduced and the ability of IFN-beta added in vitro
to antagonize IFN-gamma was consistently increased as treatment pro-
gressed. In healthy subjects, pharmacological inhibition of CA production
significantly reduced apoptosis. This effect did not occur in MS patients,
neither at baseline nor after 3 months of treatment.

Comment: IFN-beta and IFN-gamma seem to play opposite effects on
endogenous CA production in PBMCs. Results from IFN-beta-treated MS
patients suggest that such effects may be relevant even in the clinical set-

ting. Further studies are warranted to assess possible differences in IFN
modulation of CA production between responders and non-responders to
treatment. The lack of a pharmacological modulation on endogenous CA
on apoptosis in MS needs deeper careful assessment.

P719
Formation of antibodies against β-tubulin class III as a consequence of
brain trauma
D. Skoda, K. Kranda, J. Bäurle, M. Bojar, L. Glosova
Dept. of Neurology – II Medical Faculty, Charité Universitätsmedizin
Berlin (Prague, CZ; Berlin, D)

The presence of antibodies against cytoskeletal proteins in serum, which
indicate neuronal loss, have been frequently reported in patients suffering
from neurodegenerative diseases such as Parkinson’s disease, ALS or mul-
tiple sclerosis. However, the uncertainty concerning the onset and pro-
gression of these conditions has so far not allowed to gain much insight
into the dynamics of an autoimmune response to cytoskeletal proteins of
degraded neurones in the circulatory system. To remedy this state of af-
fairs, we investigated the onset and the subsequent time course of an au-
toimmune response in 14 patients who had suffered brain trauma from
various accidents and undergone MRI- or CT-investigations. Repeatedly,
we measured the titre of IgG and IgM antibodies to β-tubulin class III
(βtIII) in serum with ELISA microplates coated with an octapeptide whose
amino-acid sequence matched the C-terminal sequence of βtIII. A tran-
sient autoimmune reaction to βtIII in the form of IgG antibodies appeared
in 10 patients out of 14 within three weeks of a brain trauma. In a matter
of days, the raised antibody titre returned to the baseline. Identifying a
comparable response in the form of IgM antibodies was, however, more
difficult.We detected IgM antibodies in the sera of only three patients. This
unexpectedly low rate may reflect their short-lived nature and the some-
what lengthy periods (days rather than hours) between successive blood
sampling. In conclusion, this study reports a trauma-related formation of
antibodies to cytoskeletal proteins for the first time. We believe that the
time-course pattern of the IgG titre can provide useful information for
therapy and prognosis of patients after brain trauma.

P720
Chronic regional pain syndrome is associated with autoantibodies
against autonomic nervous system structures
K. Schmitz, M. Tschernatsch, I. Krasenbrink, M. Korfei, M. Kaps, M. Bräu, F.
Blaes
Justus-Liebig-University (Giessen, D)

Complex regional pain syndrome (CRPS) is a disorder including pain, va-
somotor and trophic dysregulation as well as motor impairment; it follows
often trauma or operation.Although a disturbance of the sympathetic ner-
vous system has been described, the etiology of the syndrome is unclear.
Using immunohistochemistry and Western Blot we tested the sera of 23
CRPS patients for the occurence of autoantibodies against autonomic ner-
vous system structures. Using immunohistochemistry on gut nervous sys-
tem and sympathetic ganglia, we found autoantibodies in 12 out of 23 pa-
tients. Eight patients showed IgG binding to gut nervous system and
symapthetic ganglia, three patients had only sympathetic ganglia antibod-
ies and one patient was exclusively positive on gut nervous system. More-
over 5 out of 23 patients had surface binding on dissociated sympathetic
neurones, but not on a fibroblast control cell line in flow cytometry. We
could not detect autonomic nervous system autoantibodies in 20 healthy
controls or 20 patients with non-inflammatory neuropathies. We hypothe-
size that CRPS may result from an autoimmune process against the sym-
pathetic nervous system.

P721
Association of intravenous immunoglobulins and corticosteroids may
lead to thrombotic events
L. Feuillet, E. Guedj, L. Milandre, G. Habib, J. Pelletier, A. Ali Cherif
University Hospital La Timone (Marseilles, F)

Background: Intravenous immunoglobulins (IVIg) and corticosteroids,
widely used in autoimmune disorders and neurologic diseases, are consid-
ered safe.

Goal: To aware about the potential risk of thrombotic events following
IVIg combined with corticosteroids.

Method: 2 patients who experienced thrombotic events after such a
therapy are reported.

Result: A 62 year-old woman was suffering from haemophagocytic
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lymphohistiocytosis of unknown origin. Since IVIg (20 g/day for 3 days)
were ineffective to improve her condition, oral route corticosteroids
(1 mg/kg/day) was started. On the 5th day, she experienced left hemiplegia
due to right cerebral infarction. Although she had vascular risk factors, we
did not find out any atheromatous degeneration, neither cardiac dysfunc-
tion. A 38-year-old woman suffering from secondary progressive multiple
sclerosis unresponsive to immunosuppresive drugs, was admitted for her
6th course of IVIg (45 g/day for 2 days). Since her condition recently wors-
ened, we proposed to combine methylprednisolone (500 mg/day for 2
days), on each morning of the scheduled once a day 45 g IVIg. A left il-
iofemoral thrombosis occurred six days after the completion of this ther-
apy.Although she was still ambulatory, weakness was more pronounced on
her left lower limb. She also had an inflammatory syndrome which may
have supported thrombosis.

Temporal association between thromboembolic events in these 2 cases
and administered treatment suggest IVIg and/or corticosteroids to have
promote a procoagulant condition, which in association with other risk
factors, led to clinical features. Thrombotic events are rare, but have al-
ready been described following IVIg, such as stroke, myocardial infarction,
deep vein thrombosis or pulmonary embolism. Several mechanisms have
been suggested: rising platelet count, altered levels of clotting factors, con-
tamination of IVIg by factor XI, antiphospholipid antibodies, or hypervis-
cosity. Corticosteroids have also been suspected in procoagulant state
thanks to platelet activation, thrombus deposition, vasoconstriction, de-
crease of antiaggregant factors, inhibition of fibrinolysis.

Conclusion: Although IVIg and corticosteroids are widely used and
usually safe, physicians should be aware of the potential thromboembolic
risk of their association. IVIg and/or corticosteroids should promote a
procoagulant state, which in association with other risk factors should lead
to arterial or venous thrombotic events.

P722
A 45-year history of acquired neuromyotonia
A. Ryan, G. Mullins, S. Connolly, A. Vincent, T. Lynch
Mater Misericordiae Hospital, St. Vincent’s University Hospital, John Rad-
cliffe Hospital (Dublin, IRL; Oxford, UK)

Background: The syndrome of acquired peripheral nerve hyperexcitabil-
ity (PNH), or neuromyotonia, is characterised by spontaneous and persis-
tent muscle fibre activity. This results in cramps, muscle stiffness and con-
tinuous rippling fasciculations or myokymia. Autoimmune PNH is
associated with antibodies to voltage-gated potassium channels (VGKC)
and evidence exists that the antibodies are pathogenic. Autoimmune PNH
may occur in isolation, be associated with other autoimmune conditions
or be a paraneoplastic phenomenon. Here we report a case of isolated au-
toimmune neuromyotonia in a patient with a long history of cramps and
stiffness and two clear-cut exacerbations separated by 40 years.

Methods: We performed a detailed history and clinical examination.
Anti-VGKC, acetylcholine receptor (AChR) and glutamic acid decarboxy-
lase (GAD) antibodies were assayed and a full screen for other autoim-
mune conditions was performed. Nerve conduction studies and needle
electromyography (EMG) were performed. Cerebrospinal fluid examina-
tion, magnetic resonance imaging of brain and spinal cord and computed
tomography of chest were normal.

Results: A 66-year-old man gave a long history of a painful right lower
limb. His symptoms began at the age of 21 with the development of painful
spasms in the right foot over the course of a few days. His condition then
remained static for over 40 years although pain and stiffness persisted in
his right foot. At 64 years, his condition began to slowly deteriorate. He de-
veloped progressive cramps and spasms in both lower and upper limbs.
Clinical examination revealed a stiff, painful right lower limb with a flex-
ion contracture. In addition, there was stiffness of the left lower limb. He
was severely debilitated and required crutches to mobilize. Continuous un-
dulating movements were observed in the muscles of upper and lower
limbs (see video). Anti-VGKC antibodies were positive (titre > 600) and
EMG was consistent with neuromyotonia. An extensive autoimmune and
paraneoplastic screen was negative. His symptoms improved with the use
of anti-spasticity agents and carbamazepine.

Conclusions: This is, to our knowledge, one of the longest reported his-
tories of symptomatic acquired PNH. The occurrence of two exacerbations
separated by a 40-year period is unusual and may suggest the presence of
a precipitating factor for antibody formation such as an infectious agent or
other external event.

P723
Mechanisms of action of intravenous immunoglobulins in patients with
relapsing-remitting multiple sclerosis
N. Pigard, H. Kuusisto, I. Elovaara, R. Paalavuo, K. Zimmermann, H. P.
Schwarz, B. Reipert
BMT Research, Tampere University Hospital, Baxter Bioscience (Vienna,A;
Tampere, FIN)

Intravenous immunoglobulins (IVIG) have been used successfully in the
treatment of patients with inflammatory diseases of the central nervous
system including multiple sclerosis (MS). Recent studies suggested a mod-
ulation of T-cell responses is involved in the immunomodulatory activity
of IVIG in MS. To further explain the significance of T cells, we studied
gene expression profiles of peripheral T cells in patients with relapsing-re-
mitting MS (RRMS). We asked the question whether IVIG alters the gene
expression profile in peripheral T cells of RRMS patients with exacerba-
tion. Furthermore, we wanted to know whether certain gene expression
profiles correlate with the clinical outcome.

Patients to be included in the study had to meet the following criteria:
clinically or laboratory-defined RRMS, Expanded Disability Status Scale
between 0.5 and 5.5 and age between 18 and 55 years. All 10 patients re-
ceived a 5-day course of 0.4 g/kg body weight Endobulin S/D (Baxter AG)
per day.

Blood samples were taken immediately before the first dose of IVIG as
well as 24 hours and 3 weeks after the last dose. Peripheral blood mononu-
clear cells (PBMC) were prepared within 60 minutes after blood sampling.
T cells were positively selected from PBMC at 4°C using a mixture of non-
stimulating anti-CD4 and anti-CD8 Dynabeads. T cells were immediately
transferred into TRIzol and stored at –20°C until preparation of RNA sam-
ples. Five micrograms of total RNA were in vitro transcribed, labelled and
hybridized to the Human U133 A Genechip (Affymetrix).

Data obtained from the processing of chips were analyzed with GCOS-
Software (Affymetrix). All information about genes that showed either a b
2-fold induction or a b 2-fold reduction in expression levels in at least 50 %
of all patients was imported to a clustering program for the identification
of gene families that were modified in expression levels. So far, we have
identified two groups of genes that are differentially regulated upon treat-
ment with IVIG. One group of genes is up to 8-fold up-regulated 24 hours
after the last dose and returns to base-line expression levels by 3 weeks af-
ter the last dose. The other group of genes is up to 8-fold down-regulated
at 24 hours after the last dose and returns to base-line expression levels by
3 weeks after the last dose. The up and down regulation of expression lev-
els of the genes of interest is currently being confirmed by Real Time PCR.

P724
Acute disseminated encephalomyelitis associated with Campylobacter je-
juni infection and ganglioside antibodies GM 1 IgG
F. Valldeoriola, C. Gaig, A. Saiz, J. Valls, E. Tolosa
Hospital Clinic (Barcelona, E)

Campylobacter jejuni infection has been related to the axonal forms of the
Guillain-Barré syndrome associated with the presence of antiganglioside
antibodies GM 1 IgG. Campylobacter jejuni infection has been also associ-
ated with Miller-Fisher syndrome and Bickerstaff encephalitis with the
presence of antibodies GQ1b.

We present a patient who developed a clinical picture consisting of per-
ineal and perianal loss of sensation, distended bladder, brisk deep tendon
reflexes and neck stiffness a few days after suffering a flu-like syndrome.
A lumbar puncture disclosed a clear cerebrospinal fluid with lym-
phomononuclear pleocytosis, and normal glucose and protein values.
Lumbosacral magnetic resonance (MR) revealed a hyperintense lesion in
the conus medullaris in the T2 images, which was enhanced in the T1
weighted images with gadolinium. Two days later the patient showed
diplopia due to right VI cranial nerve palsy, oscillopsia due to vertical up-
beat nystagmus, rotational vertigo, central type facial palsy, weakness in
upper extremities and sensory loss with low thoracic level. Cranial and cer-
vicodorsal MR showed hyperintense lesions in the dorsal pons and the
dorsal spinal cord. A diagnosis of disseminated encephalomyelitis was
done. A few days later, the patient showed achilleal and patellar hypor-
reflexia.An electromyogram disclosed sharp positive waves in muscles de-
pending of lumbosacral roots but nerve conductions studies, including F
and H waves, were normal. Bacteriological analyses were negative except
for Campylobacter jejuni growing in a stool sample. Immunological stud-
ies were negative except for antiganglioside GM1 IgG antibodies (1/13.203,
ELISA-INCAT-Biomed).The patient improved after six plasma exchange
sessions and was discharged a month later with residual bladder symp-
toms which have endured after more than one year follow-up.

This case is clinically fully compatible with an acute disseminated en-
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cephalomyelitis. The late development of lower limbs hyporreflexia sug-
gested a concomitant peripheral nerve involvement but conduction stud-
ies ruled out a demyelinating neuropathy. This case enhances the clinical
spectrum of Campylobacter jejuni infection and is the first case described
of acute disseminated encephalomyelitis associated with Campylobacter
jejuni infection and antiganglioside antibodies GM1 IgG.

P725
A case of subacute parasympathetic failure
P. Bertora, C. Lovati, G. Alberti, E. Mailland, M. Osio, C. Mariani
Institute of Biomedical Sciences Hospital L. Sacco (Milan, I)

A 36-year old Italian woman was admitted for subacute presentation of bi-
lateral unreactive mydriasis. Five days before admission she presented a
mild flu-like disease treated with acetaminophen. Her clinical and phar-
macological history was otherwise insignificant. In the first days after ad-
mission the generalised fatigue worsened, and xerostomia, xerophtalmia,
anhydrosis, abdominal pain, partial urinary and bowel retention also ap-
peared. Laboratory screening for botulism, porphyrias, auto-antibodies,
circulating immune complexes, rheumatoid factor and cryoglobulins
yielded normal results; C3 complement fraction was 88 mg/dL (normal,
90–180), and total IgE level was 293 kU/L (normal, below 100). Cere-
brospinal fluid (CSF) analysis performed 2 months from onset only
showed markedly elevated protein level (294 mg/dL) and no oligoclonal
IgG bands by isoelectrofocusing. EMG showed normal sensory and motor
conduction velocities and F-wave responses; the sympathetic skin re-
sponse (SSR) showed non-specific abnormalities. Diagnostic tests for Sjö-
gren’s syndrome gave inconclusive results; a salivary gland biopsy did not
show lymphocyte infiltrates. The conjunctival instillation of 2 % pilo-
carpine induced transient bilateral miosis of few hours duration. A short
trial of intravenous immunoglobulins was followed by a mild recovery of
pupillary reactivity to light. At 6 months since the onset of symptoms the
patient’s sicca syndrome and the visual disturbances further improved,
and she was able to restart a near-normal daily and working activity.

Literature reports indicate a symptom cohort similar to that observed
by us in association to connective tissue disease and in particular with
Sjögren’s syndrome. Acute or subacute dysautonomic neuropathy as a
cause of this condition has been proposed. While some data (SSR findings,
elevated CSF protein) seem to sustain the neuropathic origin of the
disturbance, the clinical appearance and the absence of any other sign of
peripheral nervous system involvement (for example, sensory involve-
ment)agree only partially with this hypothesis. Antimuscarinic receptor
antibodies have been identified in primary Sjögren’s syndrome; recent
literature reports strongly point in favour of their role in determining the
sicca symptoms in this disease.

P726
Susac’s syndrome and the role of infectious agents. A case report
G. Cheilakos, K. Hambipi, N. Drakonakis, M. Maltezou
1st Hospital of Social Security Institution (Melissia, Athens, GR)

A female patient, 33 years old was admitted to Neurology department com-
plaining of recurrent hearing loss, headaches and visual disturbances. Her
history begins 3 years before admission, when she had reduction of visual
acuity of the left eye, lasted for 20 days and remitted after the administra-
tion of corticosteroids. 7 months before admission she had an attack of ab-
normal hearing of the left ear, bilateral retroocular pain and low grade
fever. She was treated with corticosteroids and the symptoms improved
gradually. One month later she readmitted for right ear hearing loss and
she was given corticosteroids.

On recent clinical examination there were no signs from cranial nerves,
pyramidal tracts and cerebellum, or any sensory deficits. A recent brain
MRI scan revealed four small (less than 1 cm), supratentorial lesions in the
subcortical white matter, non-enhanced after intravenous gadolinium. The
lesions were not typical of Multiple Sclerosis and could be interpreted as
possibly ischaemic. A brain MRI angiography was normal.

A complete blood test investigation for coagulation, serology and im-
munology was held. Serum IgG antibodies for HSV I, HSV II and EBV were
found in quite remarkable titers. All other blood/serum investigation was
normal.

The audiogram was abnormal with left vestibular-cochlear impair-
ment. The CSF examination showed 20 cells and band of oligoclonal anti-
bodies.

Fundoscopy examination of retina showed no specific findings. The vi-
sual evoked potentials (VEP) were marginally abnormal during the visual
symptoms.After a 6-month period free of symptoms, when the patient was
treated with intravenous immunoglobulin, a new VEP examination was

within normal range and CSF examination showed no oligoclonal anti-
bodies.

Discussion: Our patient had the triad of symptoms: headache, recur-
rent hearing loss and visual disturbances that are compatible with the
Susac’s syndrome, a rare situation often misdiagnosed for MS. There was
evidence of microangiopathy of the brain. We have to consider of the pos-
sibility of the coexistence of several factors in the pathogenesis of Susac’s
syndrome and among them the role of infectious agents. Herpes simplex
and Epstein-Barr viruses can trigger several immune reactions resulting in
small vessels vasculitis causing microinfarcts in the brain inner ear and the
retina.

P727
Functional metabotropic glutamate receptors are expressed on human T-
lymphocytes
C. Poulopoulou, P. Davaki, I. Markakis, V. Koliaraki, D. Vassilopoulos
Department of Neurology, Eginition Hospital (Athens, GR)

Several neurotransmitters and neuropeptides are known to regulate im-
mune functions through specific activation of their cognate receptors on
human T-lymphocytes. Glutamate, the major excitatory neurotransmitter
in the mammalian central nervous system has been found to affect T-lym-
phocyte proliferation, while conditions of abnormal glutamatergic neuro-
transmission such as AIDS and hepatic encephalopathy are associated
with impaired immune responses. Here we report that individual members
of group I, II, and III metabotropic glutamate receptors (mGluR) are ex-
pressed and functionally active on human T-lymphocytes.

Mononuclear cells were isolated from the peripheral blood of 10
healthy consenting individuals through ficoll gradient centrifugation and
monocytes were depleted by adhesion. The expression of the mGluR sub-
type gene products in the remaining T-lymphocyte population was inves-
tigated by the use of reverse transcriptase polymerase chain reaction (RT-
PCR). Whole-cell patch-clamp recordings were performed on single
T-lymphocytes to assess the functional consequences of mGluR activation.

Semi-quantitative RT-PCR analysis on freshly isolated T-lymphocytes
revealed the presence of mGLUR1a, mGLUR2, mGLUR3, and mGLUR8
mRNA transcripts. The levels of their expression compared to the glycer-
aldehyde 3-phosphate dehydrogenase house-keeping gene were 0.56249,
0.88089, 0.97339 and 0.38753 respectively. Application of the non-selective
mGluR agonist trans-(1S-3R)-ACPD during whole-cell recordings, modu-
lated the electrophysiological properties of Kv 1.3 potassium channels, i. e.
the predominant channel type of human T-lymphocytes. Use of agonists
that are specific for each mGluR group, showed that activation of group I
receptors up-regulates active Kv 1.3 channels, while group II receptors sup-
press channel activity by increasing steady state inactivation.

Our results provide the first evidence that metabotropic glutamate re-
ceptors are present on human T-lymphocytes. Additionally we directly
show that activation of these receptors can directly regulate T-lymphocyte
functions through Kv 1.3 channel modulation, given that these channels
play a key role in T-lymphocyte activation and proliferation.

Genetics

P728
Ataxia with oculomotor apraxia type 1 (AOA1) in southern Italy
C. Criscuolo, P. Mancini, G. De Michele, E. Salvatore, A. Varrone, F. Saccà, V.
Scarano, S. Banfi, A. Filla
Federico II University (Naples, I)

Ataxia with oculomotor apraxia type 1 (AOA1) is an autosomal recessive
disorder characterized by early onset, cerebellar ataxia, oculomotor
apraxia, and peripheral neuropathy sometimes associated with extrapyra-
midal signs and mental impaiment. The causative gene (APTX) spans
seven exons and encodes for a protein called aprataxin probably involved
in DNA-repair. It is the most frequent cause of autosomal recessive ataxia
in Japan and second to Friedreich ataxia in Portugal.

Twenty-eight index cases were recruited from a series of 85 cerebellar
ataxia patients from southern Italy with degenerative and progressive
ataxias. The inclusion criteria were: sporadic or autosomal recessive pro-
gressive ataxia, clinical (decreased or absent ankle reflexes and decreased
vibration sense) or neurophysiological signs of peripheral neuropathy and
negative molecular test for Friedreich ataxia. The coding sequence of
APTX gene was analyzed by denaturing high performance liquid chro-
matography (DHPLC). Direct sequencing was performed in patients with
a DHPLC mutated profile.
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We identified three patients with mutations in the APTX gene. The first
showed a typical phenotype including early onset oculomotor apraxia and
choreic movements getting worse during the course of the disease. He was
a compound heterozygote for A198V and P206L, the latter being the sec-
ond most frequent Japanese mutation. The second one had onset at 28, hy-
poalbuminemia, hypercholesterolemia and no oculomotor apraxia. The
homozygous missense mutation P206L was found in this subject.

The third patient had onset at 25 years, oculomotor apraxia, limb fas-
ciculation, increased CK serum levels. He had a milder course of the dis-
ease with no wheelchair use after sixteen years of disease.

A new homozygous missense mutation 603T - > A, which result in the
substitution of glutammine for histidine at amino acid residue 201
(H201Q) was identified. MRI showed marked cerebellar atrophy in all pa-
tients.

In conclusion: 1) We describe a new mutation, which seems to be asso-
ciate with a milder and atypical phenotype. The substitution of histidine
with arginine at codon 201 has been already described suggesting a hot
spot of mutations. 2) A Japanese mutation (P206L) has been identified in
two Caucasian patients for the first time. 3) Late onset in two of our patient
suggests that AOA1 should be considered in patients with onset not only
before 25 years old.

P729
A new DDP1 gene mutation in a family with X-linked deafness-dystonia
syndrome
J. Campdelacreu, M. Ezquerra, E. Muñoz, M. Martí
Hospital Clinic (Barcelona, E)

Background: Deafness-dystonia syndrome (DDS) is a rare X-linked reces-
sive neurodegenerative disorder, characterised by early-onset progressive
neurosensorial hearing loss and progressive dystonia. Cortical blindness,
spasticity and psychiatric symptoms are often present. It is caused by mu-
tations in the DDP1/TIMM8a gene, which encodes a protein involved in
mitochondrial intermembrane transport. Up to now, seven mutations have
been described in the coding region.

Objectives: To search for mutations in the DDP1 gene in a family with
two members affected with DDS.

Patients and methods: Patient 1 is a 30-year-old man with generalised
dystonia of focal onset at the age of 11, and bilateral deafness diagnosed at
the age of 4. He presented generalised dystonia, postural tremor and in-
stability. He poorly responded to multiple pharmacologic and surgical
treatments. Patient 2 is a 29-year old man, cousin of patient 1, who pre-
sented with a milder dystonia and myoclonus at the age of 20, hypoacusia
and behavioural disorders.

Causes of secondary dystonia were ruled out. A genetic analysis was
performed in both patients and other members of the family. Mutational
screening in the DDP1 gene was performed through PCR amplification of
the two exons and DNA direct sequencing, as previously described.

Results: An intronic mutation was found in both patients, consisting of
a C to A change in the position –23 in reference to the first nucleotide of
exon 2. The mutation was present in both patients and their respective un-
affected mothers. It was absent in healthy males of the family as well as in
90 healthy controls screened through HinFI restriction analysis.

Conclusion: Intronic DDP1 mutations can also cause X-linked DDS.
The presence of the mutation in the affected subjects and its absence in
non-affected supports a pathogenic role of this mutation. Intronic muta-
tions can cause protein dysfunction due to abnormal RNA splicing, but
further studies are needed to clarify the role of intronic mutations in this
disorder.

P730
Chorea triggered by hyperglycaemia in a maternally inherited diabetes
and deafness (MIDD) patient with the A3243G mutation of mitochondrial
DNA and basal ganglia calcification
J. H. Kang, S. Y. Kang, K. H. Kwak
Cheju National University Hospital (Cheju, KOR)

Background and significance: The A3243G mutation of mitochondrial
DNA is associated with a variety of neurological syndromes including
MELAS and is also known to be the cause of maternally inherited diabetes
and deafness (MIDD). The neuroradiological abnormalities associated
with MIDD such as intracerebral calcification and diffuse atrophy have
been increasingly recognized but the neurological manifestation has rarely
been mentioned in MIDD. Here we present a case of MIDD with the
A3243G mutation of mitochondrial DNA who manifested chorea concur-
rent with hyperglycemia.

Case: A 28 year old female patient presented with sudden onset chor-

eiform movements of her left arm and face. She had not taken neuroleptics
and had suffered from poor hearing and diabetes mellitus (DM) from her
early twenties. Her 60 year old mother was also diagnosed with DM at 40
years of age and complained of hearing impairment from 51 years of age.
They were short of stature and had had no seizures, migraine-like
headaches, or stroke-like episodes. Brain MRI showed symmetrical calcifi-
cations of bilateral basal ganglia and an A to G transition at nucleotide po-
sition 3243 of the mitochondrial DNA purified from leukocytes was iden-
tified. Blood levels of lactate, calcium, and parathyroid hormone were all
normal. Muscle biopsy was negative for mitochondrial myopathy in the pa-
tient. The patient had an elevated serum glucose level (481 mg/dl) on ad-
mission and correction of hyperglycemia with insulin therapy markedly
diminished the involuntary movements within a few days. But the chorea
was not completely abolished and persisted to the time of last follow-up, 6
months later.

Conclusion: We report a case of MIDD with the A3243G mutation of
mitochondrial DNA who manifested chorea associated with hyper-
glycemia. Considering brain imaging and clinical course, subclinical dys-
function of basal ganglia combined with hyperglycemia may play a role in
development of chorea in this patient.

P731
Interleukin 1 receptor antagonist gene polymorphism and cerebral haem-
orrhagic events in patients with traumatic brain injury
E. Dardiotis, K. Aggelakis, K. Paterakis, A. Tasiou, A. Komnos, A. Karan-
tanas, M. Dardioti, I. Gabranis, A. Papadimitriou, G. Hadjigeorgiou
University of Thessaly (Larissa, GR)

Head trauma can induce various haemorrhagic events that determine pa-
tient’s clinical presentation and outcome. Experimental studies have
shown that interleukin-1 receptor antagonist (IL-1ra) is important in
counteracting the locally injurious effects of interleukin-1beta in en-
dothelial cells and containing and healing mechanical induced lesions
within the vessel wall. Allele 2 of a VNTR polymorphism in intron 2 of the
IL-1ra gene was associated with decreased production of icIL-1ra1 (intra-
cellular isoform of IL-1ra) in endothelial cells and enhanced sIL-1ra pro-
tein (secreted isoform)

We report a prospective clinical study designed to test possible associ-
ation between IL-1ra gene polymorphism and various cerebral haemor-
rhagic events after traumatic brain injury.

We studied a series of patients (females = 23 [15, 2 %]) admitted after
head injury to a neurosurgical unit (n = 151; mean age ± SD = 38.0 ± 20.14).
After neurological assessment of the severity of the initial injury computed
tomography scanning was performed. Magnetic resonance imaging was
carried out in selected cases where neurological status was not in concert
with CT findings. Patients were stratified as having or not haemorrhagic
contusions, haemorrhagic diffuse axonal injury, subarachnoid haemor-
rhage, sub-epidural haematoma, intracerebral, intraventricular haemor-
rhage and any hemorrhagic event when counting all subclasses together.
IL-1ra genotypes were determined from blood samples by standard
PCR/RFLP method. Allele and genotype frequencies were compared by ÷2
test.

The population was in H-W equilibrium. There was a statistically sig-
nificant difference between allele 2 carriers and non-carriers in the occur-
rence of brain contusions (p = 0.02), subarachnoid haemorrhage
(p = 0.008) whilst this did not happen in patients with other type of
haemmorhagic events. The frequency of allele 2 carriers in patients with
any hemorrhagic event was 49.6 % compared to 17.6 % in those without
(p = 0.001).

Our data show for the first time a genetic association of IL-1RN*2 al-
lele with post-traumatic haemorrhagic events. The differences between
haemorrhagic subclasses may reflect diverse pathogenetic mechanisms.
The brain haemorrhage after trauma may be the result of structural sus-
ceptibility of the vessel wall due to decreased endothelial icIL-1ra1 seen in
allele 2 carriers. Further studies are needed to confirm this association and
investigate possible pathogenetic mechanisms.

P732
ARSACS also in Spain: a new mutation
C. Criscuolo, F. Saccà, O. Combarros, J. Infante, P. Mancini, S. Banfi, G. De
Michele, A. Filla, J. Berciano
Federico II University, University Hospital “Marqués de Valdecilla”, Tigem
(Naples, I; Santander, E)

Objective: To perform a clinical and genetic study of a Spanish family with
spastic ataxia.

Background: A form of early onset autosomal recessive spastic ataxia
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has been described with high prevalence in the Charlevoix-Saguenay area
in Quebec (ARSACS). Features include ataxia, dysarthria, spasticity, nys-
tagmus, retinal striation and absence of peripheral nerve sensory poten-
tials. The gene responsible for ARSACS maps to chromosome 13q11. SACS
gene encodes the sacsin protein and presents only one gigantic exon. Re-
cently, one Tunisian and two Turkish families have been linked to ARSACS
locus and mutation in SACS gene have been found in Italian, Tunisian and
Japanese families.

Materials and methods: The family include two patients and two
healthy sibs born from consanguineous parents. Neurological examina-
tion, neuroimaging, neurophysiological studies and linkage analysis to
ARSACS locus were performed on the two patients. Since data from link-
age analysis were consistent with linkage to ARSACS locus, screening for
mutations in SACS gene was conducted.

Results: The two patients presented a progressive spastic ataxia since
infancy. Gait is still possible with support. Dysarthria, gaze evoked nystag-
mus, atrophy of intrinsic foot and hand muscles, brisk reflexes in the lower
limbs with bilateral ankle clonus were present. No patients showed cogni-
tive impairment or sphincter dysfunction. Neurophysiological studies re-
vealed axonal sensorimotor neuropathy and severe involvement of so-
matosensory evoked potentials. Brain MRI showed cerebellar atrophy.
Sequencing of SACS gene revealed the presence of a novel homozygous
missense mutation C7848T. The mutation resulted in the substitution of
arginine for cysteine at amino acid residue 2556.

Conclusions: We report a new mutation in the SACS gene in a family
with a typical phenotype. This is the first mutation detected in a Spanish
family confirming the worldwide presence of this disease and the existence
of several different mutations. The phenotype, similar to that of the previ-
ously described ARSACS patients, confirm a uniform clinical presentation
of the disease.

P733
A novel mutation in the paraplegin gene in a family with autosomal re-
cessive HSP
M. G. D’Angelo, A. Tonelli, F. Redaelli, M. Guglieri, F. Fortunato, A. C. Tur-
coni, M. Sciacco, G. P. Comi, N. Bresolin, M. T. Bassi
Scientific Institute E. Medea, IRCCS Ospedale Maggiore Policlinico (Bosi-
sio Parini, Milan, I)

Hereditary spastic paraplegias (HSPs) are neurodegenerative disorders
characterized by slowly progressive weakness and spasticity of the lower
limbs. The occurrence of additional features allows the differentiation in
pure (pHSP) and complicated (cHSP) forms. 23 different loci have been as-
sociated with different forms of HSP but only ten genes have ben identi-
fied so far. Paraplegin, a nuclear encoded mitochondrial metalloprotease,
is mutated in one form of autosomal recessive HSP named SPG7. Mutations
in the paraplegin gene have thus far been reported only in four families.
Here we describe a new family with HSP, carrying a novel mutation in SPG7
gene.

Methods:The patient is an Italian 66-year-old woman born from non
consanguineous parents.

One sister and one brother, both albin, and the daughter of the
proband, were evaluated. One sister died at the age of 69 yrs because of a
melanoma. Mutation analysis was performed on SPG7 gene by direct se-
quencing.

Results: The proband started complaining of lower limb weakness at
the age of 41 years. Over the next 12 years her mobility deteriorated with
increasing stiffness. She can actually walk for less than 100 mts with an an-
terior trolley. The neurological examination shows mild bilateral ptosis,
wasting of the small muscles of the hands, thinning of the tibialis anterior
and intrinsic muscles of the feet. Muscle strength is reduced bilaterally in
the hip flexors, knee flexors and ankle dorsiflexors. Knee jerks are bilater-
ally brisk, the ankle jerks were absent. Mild cerebellar signs are evident. IQ
is borderline.

Histochemical studies on a muscle biopsy showed numerous ragged
red fibers (RRF) while respiratory chain (RC) enzyme activities on muscle
homogenate were normal

The brother, 70 years old, underwent lobectomy because of a lung tu-
mor. His neurological examination shows only brisk ankles reflexes and
mild tibialis anterior muscle weakness.

The sister, 68 years old, overweight, does not show any neurological
sign.

The young daughter, 25 years old, refers muscle fatigue.
Mutation analysis performed on SPG7 gene reveals a new non-sense

mutation within the second exon of the gene, in the proband and in the
mildly affected brother.

Conclusions: This study expands the mutational spectrum of paraple-
gin gene. The newly identified mutation is associated with focal signs of

mitochondrial dysfunction in the proband’s skeletal muscle tissue, though
generalised RC defects were not observed by enzymatic analysis.

P734
Generation of transmitochondrial cybrids from myoblasts: a simplified
method without prior enucleation
M. Elstner, C. Schmidt, M. Schmuck, H. Lochmüller, T. Klopstock
Ludwigs-Maximilians-University (Munich, D)

Background: Transmitochondrial cybrids are a valuable tool for studying
pathogenic mitochondrial DNA (mtDNA) mutations. In 1989, King and At-
tardi described the repopulation of cells devoid of mtDNA, termed rho0
cells, with exogenous mitochondria from mechanically enucleated cells.
Enucleation of the mtDNA donor cells as well as auxotrophy of rho0 cells
for uridine and pyruvate and their resistance to 5-bromo-2’deoxyuridine
(BrdU) assure that only transmitochondrial cybrids survive the following
selection process. This technique has been adapted and optimized for var-
ious cell types; it may in future chemical enucleation replace the tedious
process of mechanical enucleation. For myoblast cultures, however, enu-
cleation may be unnecessary, because or their specific requirement of
trophic factors in the medium.

Material and Methods: Rho0 cells were obtained from an osteosarcoma
cell line (143B.TK-) by long-term growth in ethidium bromide and were
fused with clonal myoblast cultures carrying mtDNA mutations. Selection
medium lacked uridine and was supplemented with BrdU. Western blots
were probed with a monoclonal mouse anti-human desmin and a fibro-
blast-specific antibody. Polymorphic microsatellite markers were used to
identify the nuclear background. Heteroplasmy of the mtDNA mutation
was quantified by restriction fragment length polymorphism (RFLP)
analysis.

Results: Several cybrid clones were obtained, which exhibited the nu-
clear background specific to the recipient rho0 cells. Western blots ex-
cluded expression of myoblast- and fibroblast-specific proteins. RFLP
analysis showed comparable heteroplasmy of mtDNA in cybrids and my-
oblasts.

Discussion: Pure cultures of functional transmitochondrial cybrids
can be obtained by fusion of myoblasts and rho0 cells without prior enu-
cleation. The cybrid cell-lines show the nuclear fingerprint of the recipient
rho0 cell-lines and clones harbor the mutational heteroplasmy of the
donor myoblasts. Donor myoblasts are removed from the culture, because
they require supplementation of growth factors in the medium. BrdU
treatment positively selects clones with the pure nuclear rho0 background
because of their thymidine-kinase deficiency and therefore hybrids with
both nuclei will decay. Rho0 cells without mtDNA complementation are
negatively selected because of the auxotrophy for pyrimidines. In conclu-
sion, this is a simplified method for generating transmitochondrial cybrids
from myoblasts.

P735
A novel missense mutation of doublecortin in a Korean patient with sub-
cortical band heterotopia
M.-K. Kim, E.-J. Sohn, K.-H. Cho, M.-C. Lee
Chonnam National University Hospital (Gwangju, KOR)

The neuronal migration disorders – X-linked lissencephaly syndrome
(XLIS) and subcortical band heterotopia (SBH), also called “double cortex”
– have been linked to missense, nonsense, aberrant splicing, deletion, and
insertion mutations in doublecortin (DCX) in families and sporadic cases.
Most DCX mutations identified to date are located in two evolutionarily
conserved domains. We performed mutation analysis of DCX in two Ko-
rean patients with SBH. The SBH patients had mild to moderate develop-
mental delays, drug-resistant generalized seizures, and diffuse thick SBH
upon brain MRI. Sequence analysis of the DCX coding region in Patient I
revealed a c.386 C > T change in exon 3. The sequence variation results in
a serine to leucine amino acid change at position 129 (S129L), which has
not been found in other family members of Patient I or in a large panel of
120 control chromosomes. We report here a novel c.386 C > T mutation of
DCX that is responsible for SBH.

P736
European integrated project on spinocerebellar ataxias (EUROSCA):
pathogenesis, genetics, animal models and therapy
H. Graessner, O. Riess
University Clinic Tubingen (Tubingen, D)

Twenty two European groups from 9 countries with an excellent reputa-
tion of clinical, clinical-genetic and basic research on spinocerebellar
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ataxias (SCA) have jointly formed an “Integrated project” to define the
pathogenesis and to develop a treatment for patients suffering from this
rare neurodegenerative diseases. This project has started January 2004
and will run till December 2008. EUROSCA is co-financed by the Euro-
pean Commission. To reach the above described goal, an international
standard on the clinical evaluation in form of a “Core Assessment Pro-
gram for Interventional Therapies of SCA” (CAPIT-SCA) will be devel-
oped based on clinical rating scales, structural imaging, and electrophys-
iology. The generation of the world largest collection of information on
SCA, the European SCA Registry (EUROSCA-R), will ensure standardized
data acquisition. This powerful tool will facilitate continuous recruitment
of SCA patients throughout Europe for linkage analysis, identification of
novel ataxia genes and natural history studies. The potential to include all
larger European SCA families into linkage analysis will lead to the iden-
tification of new SCA loci and to the cloning of novel ataxia genes, re-
spectively. Genotype-phenotype correlations will follow. Subsequently, for
the first time such a combined effort will offer a systematic large-scale
search for genetic modifier factors in SCA allowing a better comprehen-
sion of factors accounting for wide clinical variability with application for
prognosis and to identify new potential targets (modifier genes). EU-
ROSCA will also implement strong research projects to generate and char-
acterize cellular and transgenic models, which will allow a more defined
study of the pathogenesis and will serve as a tool for first therapeutic stud-
ies. Nine European research groups will be supported by five core facili-
ties such as transgenic Drosophila work, Expression-Chip-Technology,
Proteomics, yeast two hybrid technology, and monoclonal antibodies.
Training programs will complement research efforts and clinical work. In-
formation available at www.eurosca.org

General neurology

P737
Evaluation of clinical features and alterations of cortical excitability and
motor pathways function in patients with spinocerebellar ataxias type 1
and type 2 in Poland
M. J. Rakowicz, R. Rola, E. Zdzienicka, A. Sulek, R. Poniatowska, T.
Jakubowska, M. Niewiadomska, D. Hoffman-Zacharska, C. Glazowski, D.
Wochnik-Dyjas, J. Zaremba, E. Inglot, U. Zalewska
Institute of Psychiatry and Neurology (Warsaw, PL)

Spinocerebellar ataxias type 1 (SCA1) and type 2 (SCA2) are neurodegen-
erative disorders of autosomal dominant inheritance caused by the expan-
sion of CAG triplets. They are clinically manifested by gait and limbs
ataxia, dysarthria, saccade slowing, sensory and motor axonal neuropathy
and pyramidal signs.

Aim: Evaluation of differences in clinical features, motor cortex ex-
citability, functional state of motor pathways and the atrophy of cerebellar
and cervical spinal cord in magnetic resonance imaging (MRI) for the ver-
ification of SCA1 and SCA2 phenotypes in patients molecularly con-
firmed.

Severity of clinical status was assessed in 31 patients with SCA1 and 20
cases with SCA2 by the modified International Co-operative Ataxia Rating
Scale. Transcranial magnetic stimulation (TMS) was used to assess corti-
cal excitability threshold (CET), central motor conduction time (CMCT),
and the amplitude of motor evoked potentials (MEPs) from hypothenar
and extensor digitorum brevis. Electrical stimulation of ulnar and per-
oneal nerves was conducted for F wave estimation. MRI was performed to
measure the atrophy of brain, cerebellum and cervical spinal cord. Age of
patients with SCA1 (mean 43.7 ± 10.2) and SCA2 (mean 41.4 ± 14.1), and
the duration of the disease 7.6 ± 3.8 and 9.2 ± 7.7 were not statistically dif-
ferent. The number of CAG repeats ranged: in SCA1 from 40 to 65, in SCA2
from 37 to 52 and correlated inversely with the age of the disease onset:
r = –0.73, and r = –0.82. Ataxia Rating Scale was similar in both groups of
patients and significantly correlated with the duration of the disease. Pyra-
midal signs were more frequent in the SCA1 group, while in 80 % of SCA2
patients the decreased muscle tone and reflexes were revealed. CET was el-
evated mainly in SCA1 patients (55 %) for upper and lower limbs, accom-
panied by MEPs amplitude decrease. In SCA2 group CET was increased
only for the lower limbs (25 %). CMCT compared with controls was signif-
icantly prolonged in all tested SCA1 cases but two. In contrast, in SCA2
CMCT was prolonged only in 20 % of cases. MRI revealed more evident
cerebellar and brain stem atrophy in 87 % SCA2 patients, while the shrink-
age of cervical spinal cord in 65 % of SCA1 patients was observed.

The results provide further evidence for the involvement of the motor
cortex and corticospinal tracts in SCA1 patients, and documented the phe-
notypic differences with SCA2.

The research was supported by the grant 3PO5B 01924 from the PMSR
and IT.

P738
Experimental allergic encephalomyelitis facilitates recovery following
spinal cord injury
S. Grigoriadis, E. Polyzoidou, A. Kalpatsanidis, R. Lagoudaki, N. Grigori-
adis, P. Selviaridis, V. Kontopoulos, I. Milonas
Aristotle University of Thessalonica (Thessalonica, GR)

Passive immunization with T-cells against Central Nervous System (CNS)
– associated myelin antigens has recently been found to offer neuropro-
tection following CNS trauma, leading to the concept of protective auto-
immunity. However, limited research exists about whether actively in-
duced CNS autoimmunity may offer any similar benefit. In this study, the
kinetics and the effect of endogenously anti-myelin activated T-cells that
invade CNS following spinal cord injury (SCI), were investigated. Experi-
mental Allergic Encephalomyelitis (EAE) was actively induced in Lewis
rats following immunization with Myelin Basic Protein (MBP). In vivo
BrdU incorporation from activated T-cells was used as a marker. BrdU was
injected on days 5.6,7 post-induction (DPI) at all EAE induced animals. On
DPI 8, a hemi-compressive injury was induced by a transient extradural
application of an aneurysm clip at the T8 spinal level. Control animals were
sham operated. In a group of naive animals, BrdU was injected for 3 con-
secutive days and SCI was induced on the next day. According to this pro-
tocol, the pure percentage of invaded T-cells that are attributed to EAE or
SCI could be evaluated. The animals were clinically evaluated during the
following 4, 6, 8, 13 and 30 days. Cryostat spinal cord sections were stained
for Hematoxylin-eosin, Nissl, Bielschowsky and BrdU immunohisto-
chemistry. SCI resulted in spastic paralysis of one hind limb, ipsilateral to
the trauma in all but sham injured animals. Recovery from SCI was signif-
icantly better in EAE animals.Activated mononuclear cells were selectively
accumulated at the side of the injury, whereas in animals with EAE only,
perivascular infiltrations were randomly distributed throughout the spinal
cord. Axonal loss was less in the EAE group following SCI. Sham operated
animals presented neither cell infiltration nor any neurodege-nerative
process. Our findings indicate that actively induced autoimmunity against
CNS myelin antigens may protect spinal cord pathways from mechanical
injury.A neuroprotective, additional to the neurodestructive role of the in-
flammatory process whithin the CNS, may be attributed to the secretion of
neuronal growth factors from the inflammatory cells and/or to the im-
munoregulatory role that some of these cells may have.

P739
Clinical and MRI aspects of post-irradiation lumbosacral radiculopathy
M. C. Petit Lacour, P. Lozeron, G. Said, D. Adams
CH Bicêtre (Le Kremlin Bicêtre, F)

Progressive flaccid paraparesia (PFP) is an unusual complication of lum-
bosacral irradiation for testicular cancer, lymphoma or vertebral metas-
tases.

Aim of the study is to report the clinical characteristics and lum-
bosacral plexus and spine MRI findings in 5 pts who developed PFP after
irradiation for cancer.

These pts have been treated for Hodgkin’s disease (n = 4), plasmacy-
toma (n = 1). The median interval between therapy and referral was 144
mo. (7–204). The median duration of the symptoms at referral was 24 mo.
(3–72). Irradiation was para-aortic (3), of lumbar spine (1), Y inverted (1),
(4,000–4,250 cGy). Mean follow-up ranged from 1–4 y.

MRI was performed with a Magnetom Siemens 1.5 Tesla, studying 1)
the lumbo-sacral plexus with coronal and axial T1 spin echo and T2 short
time inversion recovery weighted images & coronal T1 after gadolinium
and fat suppression (n = 4), 2) the lumbar spine with sagittal T1 and T2
weighted images and axial & sagittal T1 after gadolinium (n = 5).

Results: Inaugural manifestation was pain (3), or weakness in lower
limbs (LL) (2). All patients complained of walking difficulty. On examina-
tion, there was a predominantly motor loss in L4-L5 (2), L5-S1 (1), L5 (2)
territories which was asymmetrical. Sensory loss was unilateral and lim-
ited to stocking (2), or radicular (1) hypesthesia and reduction of vibration
in the foot (4/5). Reflexes were diminished in both legs. None had sphinc-
terian disorders. Electrophysiological studies showed motor axonal loss
involving L4 L5 S1 roots territories with moderate asymmetry. All patients
had a subtle (reduction of SNAP’s amplitude < 30 %) and asymmetrical
sensory loss, sensory conduction velocity suggested demyelination in 1.
These data are in favour a diffuse predominantly asymmetric radicular le-
sion with possible plexus involvement. CSF protid content was increased
in 4/5 without cells. On MRI, the bone marrow had a fat signal secondary
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to irradiation. MRI of the lumbo-sacral plexus shows no abnormalities.
MRI of the lumbar spine showed an abnormal enhancement of the ante-
rior spinal nerve roots in 3 pts in the clinically affected territories. Neu-
ropathy worsened progressively in all cases, so on last follow-up, 1 pt be-
came wheelchair bound, 1 needed 2 crutches for walking, 2 one cane, 1 had
steppage.

Conclusions: Post-irradiation radiculopathy are severe and disabling
neuropathy; MRI of lumbosacral roots could be helpful to vizualize the
damaged neural structures.

P740
Paraparesis of undetermined aetiology: a study of 24 patients
M. Paschalidou, M. Gelagoti, T. Afrantou, I. Mavromatis, S. Tsounis, A. Ha-
lati, K. Dimitrakopoulos, D. Valkouma, I. Milonas
AHEPA Hospital (Thessalonica, GR)

Background: paraparesis is a frequently devastating symptom, dominating
in a variety of neurologic diseases, such as multiple sclerosis (MS), motor
neuron disease (MND), spastic hereditary paraplegia, tropical spastic
paraparesis, infectious myelopathies and collagonosis. There are however
cases that remain undiagnosed, despite detailed investigation, and severely
affect the patients’ quality of life.

Patients and methods: we reviewed 24 inpatients during 1998–2003, di-
agnosed with paraparesis of undetermined aetiology. Diagnostic work-up
included neuroimaging, electrophysiology studies, routine blood tests, im-
munologic screens, serology for infectious factors (including HTLV-1),
paraneoplastic screen, thyroid gland function. History included family
history of neurologic disease and travels.

Results: 24 patients (8 males, 16 females, mean age = 47.7) were studied.
OCBs were positive in 10 patients and negative in 14 patients.
We further devided the patients to group 1 [subacute onset, stable

course] and group 2 (insidious onset, progressive course]. The main dif-
ferences between the two groups were:

Group 1:
OCB(+) = 2/11
Number of cells in lumbar puncture > 6 = 6/11
Intramedular lesion in spinal MRI = 7/11
Mean levels for B12, folate and HC
CSF B12 = 112.6 pg/ml, S B12 = 164 pg/ml
CSF folate = 15 ng/ml, S folate = 5.3 ng/ml
CSF HC = 0.37 umol/L, S HC = 12.7 umol/L
Group 2:
OCB (+) = 8/13
Number of cells in lumbar puncture > 6 = 1/13
Intramedular lesion in spinal MRI = 2/13
Mean levels for B12, folate and HC
CSF B12 = 149.6 pg/ml, S B12 = 502 pg/ml
CSF folate = 13 ng/ml, S folate = 4.65 ng/ml
CSF HC = 0.3 umol/L, S HC = 11.1 umpl/L
Investigation was negative for HTLV-1 and Borrelia in all patients.

There were not significant differences between the two groups concerning
the rest of the clinical and laboratory parameters we studied.

Conclusions: The combination of low cell number in CSF, presence of
OCB (+), absence of intra-medullary lesion in MRI and normal B12 levels
in serum and CSF might predict progressive course in paraparesis of un-
determined aetiology. Furthermore, this combination might be compati-
ble with autoimmune or degenerative pathogenesis.

P741
Idiopathic intracranial hypertension: a 10-year review of 28 patients
J. Guimarães, P. Abreu, M. Rosas, F. Simoes, C. Pontes
Hospital de São João (Porto, P)

Introduction: Idiopathic Intracranial Hypertension (IIH) is characterized
by: elevated intracranial pressure, with normal CSF composition (no evi-
dence of pleocytosis, cellular atypia or hypoglycorrhachia); symptoms and
signs may only reflect those of generalized intracranial hypertension
(headache, nausea, vomiting, transient obscurations of vision, pa-
pilledema), with no localizing neurological signs otherwise, with the sin-
gle exception being VI nerve paresis; and normal imagiological study.

Methods: The authors did a retrospective study of the patients admit-
ted (n = 47) in our Department, (coming from emergency department),
during a period of 10 years, with the initial diagnosis of IIH. In the analy-
sis of the patients we study several parameters: definitive diagnosis of IIH,
demographic characteristics, disease evolution, and therapeutics.

Results: In the group of patients with IIH, 24 had isolated headache
(n = 24) or in association with transient obscurations of vision (n = 10);

diplopia (n = 6); and vomiting (n = 2). 4 (14 %) patients presented VI nerve
palsy. Management: 27 patients had medical treatment with weight loss, di-
uretic, carbonic anhydrase inhibitors and corticosteroids therapy. In only
1 patient was necessary chirurgical therapy (lumboperitoneal shunt). Out-
come was poor in 5 patients (18 %), with refractory headaches and pro-
gressive alteration of vision.

Conclusion: Present results can suggest that: (1) the diagnosis of IIH is
not linear, even with the possibility of use CT in the emergency department
(2) the outcome was good in the most of our cases, but a careful follow-up
may help preventing a devastating visual loss and a refractory clinical pic-
ture.

P742
Haemangioblastomata of the cauda equina presenting as a Froin syn-
drome with papilloedema
P. Alla, C. Bernard, P. Daubas, J.-B. Billant, C. Mallecourt, J. Valance
HIA Sainte-Anne (Toulon, F)

Froin syndrome is defined by a massive increase of proteins in the cere-
brospinal fluid (CSF). A papilloedema can be associated. Classically, Froin
syndrome was reported in Guillain-Barré syndrome and in spinal tumor.
We report the observation of a haemangioblastomata of the cauda equina
revealed by a Froin syndrome with papilloedema.

Case report: a 58 year old woman had complained for 4 years about a
blurred vision. The ophthalmologic exam showed a bilateral papil-
loedema. Cerebral MRI showed a dilation of the optic nerves sheaths. Lum-
bar puncture confirmed an intracranial hypertension (high level pressure:
350 mm water) with a massive increase of proteins (1,000 mg/dl) in CSF
without suspect cells. Spinal MRI found a tumor richly vascularized in the
cauda equina which was operated. Histopathologic examination con-
cluded to a haemangioblastomata. Six months after surgical removal of the
tumor, patient’s visual symptoms disappeared.

A massive increase of protein in CSF is regularly reported in spinal ex-
pansive process (Kobayashi M. et al. Acta Neurochir 1996; 138:480–1). As-
sociated intracranial hypertension cause visual symptoms (papilloedema)
and unusually headaches. Physiopathology of this intracranial hyperten-
sion in Froin syndrome is poorly understood. Hyperviscosity of the CSF
and disorders of CSF hydraulics are considered.The classical localization
of haemangioblastomata is the posterior cerebral fossa, particularly in Von
Hippel Lindau disease. A spinal localization, particularly in the cauda
equina is exceptional. The spinal tumors most frequently responsible for
papilloedema are meningioma and neurinoma. Astrocytoma, ependy-
moma, paraganglioma and oligodendroglioma are rarely reported.

Conclusion: the high level of protein in CSF may be the cause of bilat-
eral papilloedema due to intracranial hypertension. In patients with bilat-
eral papilloedema without intracranial etiology, a spinal MRI must be ap-
plied to the search for a spinal tumor.

P743
Lorenzo’s oil treatment in X-linked adrenoleukodystrophy (X-ALD)
W. Köhler
Sächsisches Krankenhaus Hubertusburg (Wermsdorf, D)

X-ALD is an inherited metabolic disorder that mainly affects the nervous
system, adrenal cortex and testis. The principle biochemical abnormality
is the accumulation of very long chain fatty acids (VLCFA) due to the im-
paired capacity to degrade these substances. The deficient gene has been
mapped to Xq28.

Clinical manifestations range from a childhood cerebral form which
leads to severe disability and often death before ten years of age, to mild
forms (Adrenomyeloneuropathy, AMN) involving the spinal cord and pe-
ripheral nerves, some of which are compatible with survival to high ages.
While the adrenal insufficiency responds readily to replacement therapy
the treatment of nervous system involvement represents an unsolved chal-
lenge. Bone marrow therapy appears to be of benefit but only when applied
in early stages of the cerebral disease. Dietary therapy in combination with
oral administration of glycerol trierucate (GTE) and glycerol trioleate
(GTO) (referred to as Lorenzo’s Oil) is effective to lower elevated VLCFA
levels in peripheral blood and tissues. The clinical effect of Lorenzo’s Oil
has been difficult to evaluate because of the great variability of the natural
history of X-ALD and its relative rarity. No randomized studies have been
performed, and only small patient series with a variety of phenotypes are
published up to now.

We will present data from 47 patients with the pure AMN phenotype,
treated with GTO/GTE over a mean period of 6.7 yrs. The clinical course as
well as the progression of MRI abnormalities was significantly slowed un-
der treatment. 48 % remained completely stable, 84 % were clinically better
than expected based on their own natural history data.
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From our data we conclude that GTO/GTE treatment is beneficial in
non-inflammatory variants of X-ALD. We hypothesize that normalization
of the biochemical defect may also prevent neurodegeneration, axonal
damage, and the possible conversion from pure AMN without inflamma-
tion to inflammatory demyelinating disease that occurs in up to 20 % of the
AMN patients in later stages. In this context the treatment may also at least
partially preventive in previously asymptomatic patients.

Cerebrovascular disorders

P744
Role of previous treatment with statins in ischaemic stroke outcome: dif-
ferences among aetiological subtypes
R. Merino, E. Diez-Tejedor, J. Gracia, S. Monteagudo, J. Salas, B. Fuentes
Hoapital la Paz (Madrid, E)

Background: A recent study suggests that previous treatment with statins
could be associated with better outcome in ischaemic stroke. Our goal is to
evaluate the possible influence of previous treatment with statins in is-
chaemic stroke outcome.

Methods: Observational and sequential study from Stroke Unit Data
Bank (1998–2002). Patients with lacunar (LI) and non lacunar infarction
(NLI) (ethiological subtype: Atherothrombotic infarction (AI), cardioem-
bolic infarction (CI) and undetermined origin (UO)) were included. Pa-
tients were classified in two groups (with/without previous treatment with
statins). Outcome was evaluated by means of modified Rankin Scale (mRS)
at discharge (poor outcome: mRS 3–6). Statistic tests: Chi square, ANOVA,
multivariate logistic regression analysis.

Results: 2,231 patients with stroke, 1,512 had ischaemic stroke (985
NLI, 527 LI; age 70.5 ± 11.8); (38.3 %) AI, (38.8 %) CI and (22.9 %) UO. 5.5 %
(83) were treated with statins. Previous treatment with statins were asso-
ciated with a better outcome at discharge in LI (p = 0.020) and NLI
(p = 0.004), mainly in AI (p = 0.003), in univariate analyses. Previous treat-
ment with statins was an independent predictor of outcome in NLI
p = 0.003; OR = 2.841 (CI 95 %: 1.414–5.707) in a multivariate logistic re-
gression model.

Conclusions: Previous treatment with statins is beneficial in ischaemic
stroke outcome patients and is an independent prognosis factor in non-la-
cunar infarction.

P745
The verbally asked single Yale question compared with its written form as
screening tool for post-stroke depression
P. Talelli, N. P. Lekka, G. Katsoulas, J. Ellul
University Hospital of Patras (Patras, GR)

Background: We set out to study whether the single Yale question for
screening for post-stroke depression performs well when verbally asked
compared with the written form.

Methods: In two different studies, which were carried out in the Gen-
eral University Hospital of Patras, Greece, the single Yale question (do you
feel sad or depressed during the last two weeks?) has been administered in
consecutive patients one-year after an acute stroke, in written, as well as in
verbal form. In the first study, 170 post-stroke patients (mean age 66.4
(±11.4), females 41 %) returned a postal questionnaire, which was filled in
either by the patient alone or by the patient with the help of a carer, con-
taining among other scales the Yale question and Zung’s Self rating De-
pression scale (SDS). In the second study, 170 post-stroke patients (mean
age 65.2 (±10.8), females 39 %) were examined at the outpatient clinic, and
the Yale question and the Montgomery Asberg Depression Rating Scale
(MADRS) were administered separately by investigators blind to the re-
sults of each other.

Results: The single Yale question compared with the SDS in the postal
survey, and with MADRS in the face to face interview, performed equally
well in both written and verbal forms (Sensitivity 84 % (95 %CI 77–90 %)
vs 79 % (95 %CI 70–86 %), Specificity 85 % (95 %CI 73–93 %) vs 89 %
(95 %CI 80–95 %), Positive predictive value 94 % (95 %CI 87–97 %) vs 92 %
(95 %CI 85–96 %), Negative predictive value 68 % (95 %CI 56–79 %) vs 73 %
(95 %CI 62–81 %), Likelihood ratio-positive test 5.79 (2.91–11.53) vs 7.43
(3.66–15.08), Likelihood ratio-negative test 0.18 (95 %CI 0.12–0.28) vs 0.24
(95 %CI 0.16–0.35), respectively). The prevalence of depression in this pop-
ulation was considerably higher (61–72 %) than that expected in a general
population, and this explains the better post-test probabilities.

Conclusion: A single question administered either verbally or in writ-
ten form, seems to be effective in screening for depression in a post-stroke
population, i.e. a group of patients with higher prevalence of depression.

P746
Evaluation of different side-effects of ultrasound-enhanced thrombolysis
G. Panczel, Z. May, G. Szilagyi, J. Skopal, I. Gubucz, Z. Nagy
National Stroke Center (Budapest, HUN)

Background: Recanalization of cerebral arteries by enzymatic fibrinolysis
can be accelerated by simultaneous ultrasound (US) insonation. In the
range of 100 KHz-2 MHz we found 170 KHz as most potent insonation fre-
quency to dissolve clots in an in-vitro study. In this study we investigated
presumed side-effects of the 170 KHz US insonation: A, heating effect, B,
endothelial cell necrosis and C, influence of mitochondrial membrane
transport.

Method: 20 cadaver brains were insonated by US of 170 KHz with 0.1,
0.5 and 1 W/cm2 energy for 60 minutes through the temporal window and
the temperature was monitored simultaneously at 1, 2 and 3 cm depths
from temporal bone in the brain parenchyma.

Human cultured brain microvessel endothelial cells were insonated for
1 hour by 170 KHz 150 mW/cm2 US. Insonation-related cell necrosis was
assessed by propidium-iodide stain.

Changes of mitochondrial membrane transport were studied by JC-1
stain, a sensitive indicator of ion-pump activity, and a consecutive spec-
trophotometric evaluation.

Results: Brain temperature increased by 0.71 ± 0.14, 0.35 ± 0.12 and
0.29 ± 0.12 degree C at 1, 2 and 3 cm depths respectively with 1 W/cm2, and
0.44 ± 0.11, 0.25 ± 0.12 and 0.21 ± 0.11 C with 0.5 W/cm2 energy, the diffe-
rences were significant for all depths (p < 0.05); no heating effect was de-
tected with the energy of 0.1 W/cm2.

No significant increase in the number of necrotic cells during in-
sonation was observed. Activity of mitochondrial membrane transport in-
creased significantly during insonation (2.11 ± 0.19 vs. 1.64 ± 0.33,
p < 0.005).

Conclusion: While biologically active, the 170 KHz US insonation with
0.1–1 W/cm2 energy seems to be safe: neither substantial heating effect nor
endothelial cell necrosis occured during the 1-hour insonation.

P747
No high-intensity transient signal (HITS) could be detected during ultra-
sound-enhanced fibrinolysis: an in vitro study
G. Panczel, J. Skopal, G. Szilagyi, Z. May, I. Gubucz, Z. Nagy
National Stroke Center (Budapest, HUN)

Background: Low-frequency ultrasound (US) has been shown to enhance
enzymatic fibrinolysis. As fibrinolysis is the only definitive treatment of
acute ischemic stroke to date, enhancing its power by US may have sub-
stantial clinical impact. However, embolization during this treatment is a
major concern. We investigated the efficacy of the method by clot weight
reduction and D-dimer measurments and on the other hand, the safety by
high-intensity transient signal (HITS) detection and post-treatment mi-
croscopic evaluation of the clots.

Method: 120 minutes old red thrombi were merged into circulating
saline in a small container. 65 thrombi were added Actylase
(1.4 mg/100 ml), 65 were additionally insonated by a 170 KHz, 1.2 W/cm2

energy US beam, 16 were exposed only to US insonation and 14 controls
were placed only in saline for a 1 hour period. Baseline and post-treatment
clot weights were measured and weight-reduction computed and com-
pared among groups. D-dimers, the indicators of fibrinolytic activity were
measured semi-quantitatively. Specimens were frozen, embedded and an-
alyzed by microscope. 20 thrombi were placed into an arteficial circulatory
system and HITS were monitorized by transcranial Doppler during rTPA
plus US insonation combined treatment.

Results: US alone did not cause significant weight reduction compared
to controls. Weight reduction was highly significant both in the TPA-only
and TPA plus US groups (p < 0.005), but in the latter group weight-reduc-
tion was significantly higher (16.7 CI (95) 3.5 vs. 13.7 CI (95) 3.9 micro-
gram; p < 0.05). D-dimer concentrations in the control, the US, the TPA and
the TPA plus US groups were 0, 0.4–0.8, 0.8–1.6 and 0.8–1.6 ng/ml respec-
tively. Microscopic evaluation showed scattered, irregular surface of
thrombi exposed to US plus TPA in contrast to specimens in the TPA-only
group. HITS were not detected at all during the 1 hour treatment.

Conclusion: Low-frequency US insonation enhances fibrinolysis as
shown by significant weight reduction and D-dimer production. US in-
creases the surface of thrombi as large noumber of superficial incisions de-
velop, without fragmentation of the whole thrombus. In harmony, no HITS
could be detected during treatment suggesting that no major particles
break away from the clots, indicating a good safety profile.
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P748
Val64Ile polymorphism in the chemokine receptor 2 gene showed no
strong association with carotid artery intima-media thickness in asymp-
tomatic young men
J. Metrikat, F. Weber, M. Albrecht, B. Stattegger, V. Mevissen, J. R. Ortlepp
Inst. of Aviation Medicine, University Clinic RWTH (Furstenfeldbruck,
Aachen, D)

Background: Chemokines play an important role in inflammation.
Chemokine receptor 2 (CCR2) is supposed to hold a key role in the patho-
genesis of atherosclerosis and other syndromes characterized by chronic
inflammation. Carotid artery intima-media thickness (IMT) is a widely ac-
cepted marker for the extend of early atherosclerotic changes. The aim of
this study was to asses the relationship between IMT and the Val64Ile poly-
morphism of the CCR2 candidate gene which has been associated with car-
diovascular disease before.

Methods: High resolution ultrasound in B-mode of the carotid arteries
was performed in 546 healthy young German males (mean age 44 ± 8 yrs).
Both carotid arteries of each subject were scanned in multiple planes in a
standardized fashion to locate maximum thickness of the common carotid
artery (CCA) and its bifurcation. Maximum and mean IMT measurements
of both sides were obtained. The investigator was blinded for the person?s
genotype.All subjects were genotyped for the Val/Ile polymorphism at po-
sition 64 in the CCR2 gene by PCR and TaqMan.

Results: Genotype distribution of the polymorphism was in Hardy-
Weinberg equilibrium (VV n = 422 (77 %),VI n = 119 (22 %), II n = 5 (1 %),
Chi-square = 0.67, df 2, p > 0.05). V-allele frequency was 0.88 correspond-
ing to an I-allele frequency of 0.12. Mean CCA IMT [mm] was 0.70±0.12,
mean IMTmax [mm] was 0.91±0.50. There was no strong association be-
tween genotypes of the CCR2 candidate gene and IMT. A slight trend to
higher IMT with the I-allele – which, however, did not reach statistical sig-
nificance – could be detected.

IMTmax [mm] for VV = 0.89±0.47, VI = 0.97±0.58, II = 1.20±0.61;
ANOVA p = 0.14.

IMTmean [mm] for VV = 0.70±0.12, VI = 0.70±0.11, II = 0.82±0.17;
ANOVA p = 0.07.

Wild type allele (n = 442) vs rare allele (n = 124) t-test p = 0.14 for IMT-
max (0.89±0.47 vs 0.97±0.58) and p = 0.53 for IMTmean (0.70±0.12
vs.71±.11).

Only IMTmax of a small subgroup of smokers over 45 years (n = 71)
was significantly associated with the rare allele of CCR2 (0.95±0.41 for VV
vs 1.31±0.61 for VI and II genotypes; t-test p = 0.04).

Conclusion: Chemokine receptor 2 gene polymorphism showed no
strong association with early carotid atherosclerosis. However, further
studies including larger numbers and older subjects are still necessary.

P749
Dynamic perfusion CT in the assessment of acute ischaemic stroke pa-
tients
M. Magoni, A. Costa, R. Spezi, V. Vergani, E. Venturelli, D. Mardighian, M.
Frigerio, R. Liserre, U. Anselmi, R. Gasparotti
Stroke Unit (Brescia, I)

Purpose: To evaluate Perfusion CT (PCT) capability of predicting brain in-
farction.

Materials and methods: First-pass double-section PCT was performed
in 57 patients with acute hemispheric stroke, within 6 hours from onset of
symptoms, after noncontrast CT (NCT). Four parametric maps were cal-
culated: Time-to-peak (TTP), relative Mean Transit Time (rMTT), relative
Cerebral Blood Volume (rCBV) and relative Cerebral Blood Flow (rCBF).
Ischemic core was defined as the lesion area identified on CBF maps while
TTP maps identified the sum of penumbra and core. Regions-of-interest
were drawn in core, penumbra and contralateral hemisphere, obtaining
relative indices. Twenty-three patients were treated with intraarterial
thrombolysis. PCT maps were compared with follow-up CT at 21 days.
Neurological status was assessed at admission and on day 90.

Results: PCT showed higher sensitivity than NCT in detecting early is-
chemia (97 % vs 62 %).

In 23 patients with thrombolysis corresponding hypoperfusion in the
4 maps (absent penumbra) was found in 4 (17 %) and after a successful
thrombolysis the infarct size matched PCT (100 %). In 15 (65 %) patients
with TTP/CBF mismatch (penumbra) after a successful thrombolysis 
there was no infarct growth (0 %) with neurological improvement in all
patients (in 7 patients mRS). In 4 (17 %) thrombolyzed patients, with no
recanalization and TTP/CBF mismatch, the infarct grew to penumbra
(100 %).

In 34 untreated patients hypoperfusion in the 4 maps was found in 13

(38 %) and the infarct size matched PCT, while in 21 (62 %) patients
TTP/CBF mismatched and in 7 the infarct grew to penumbra (33 %).

Perfusion parameters differed significantly in core and penumbra
(DTTP 13.57 ± 7.55 vs 3.13 ± 2.80, rCBF 0.37 ± 0.28 vs 0.74 ± 0.20)
(p < 0.01).

Conclusions: Perfusion CT can differentiate reversible from irre-
versible brain ischemia. A multiparametric assessment of perfusion
deficits can predict size and location of cerebral infarction, representing a
valuable tool for selecting patients who can benefit from intraarterial
thrombolysis.

P750
Decompressive hemicraniectomy in malignant cerebral infarct
M. Kefi, M. Berhouma, M. Zouari, H. Jemel, S. Belal, M. Khaldi, F. Hentati
National Institute of Neurology (Tunis, TN)

Background: Malignant cerebral infarct occurs in up to 10 % of all stroke
patients and is characterized by a mortality rate of up to 80 %. Decom-
pressive surgery is an alternative therapy when medical therapy failed.

Objective: The aim of this study is to analyze the clinical data, time to
surgery after stroke and immediate and one year outcome after decom-
pressive hemicraniectomy.

Methods: The methods used included retrospective analysis of 6 pa-
tients admitted in the National Institute of Neurology of Tunis with the di-
agnosis of massive stroke infarct and who were treated by decompressive
surgery. Initial clinical presentation was assessed by the modified Rankin
Scale (m. R. S.), Barthel Index (B. I.), Glasgow Coma Scale (G. C. S.), and the
Scandinavian Stroke Scale (S. S.S). C.T scan was done, at least twice, in 5
patients, and brain MRI was done in one patient. All survival patients were
clinically and neuroradiologically assessed immediately (24 to 48 hours),
three months and one year after decompressive surgery.

Results: Two women and four men were included in this study. The
mean age was 37 years (19 to 46 years). All patients had complete middle
cerebral artery infarct involving the dominant hemisphere in 2 patients.
Signs of temporal herniation were noted in all patients. The G. C. S. varied
between 9/15 and 11/15. The mean time between stroke and decompressive
surgery was about 35 hours. Hemicraniectomy with accompanying duro-
plasty was done for all patients. A good outcome was favorable for 3 pa-
tients who were nearly independent after one year follow up. One death
was recorded immediately after surgery, and one other death secondary to
a non-neurological cause. The sixth patient was severely disabled.

Conclusion: Our study confirms the lifesaving nature of hemicraniec-
tomy in severe cerebral infarct. Early decompressive surgery in patients
who were deteriorating clinically may represent an alternative therapy es-
pecially in younger patients for a better outcome.

P751
Post stroke depression: who, where and why?
S. Pires-Barata, I. Henriques, S. Mateus, R. Lopes da Silva, L. Rebocho
Hospital do Espirito Santo (Évora, P)

Background and purpose: Studies observed more then half of the patients
developing post stroke depression (PSD). Stroke location, lateralization,
cognitive impairment, age and gender seemed to be important variables in
stroke depression. The correlation between these variables and PSD al-
though widely studied is still controversial. We studied the relation be-
tween these variables and PSD.

Materials and Methods: We interviewed 140 first ever ischemic stroke
patients (55 women), 2 to 6 months after stroke. Age ranged between 19
and 87 years, with median of 64. The median scholarship was 4 years. We
used the Hamilton 21-D scale for depression and the MMSE (adapted for
our population) for cognitive impairment.We excluded patients with more
than 6 months after stroke, with comprehensive aphasia and previous his-
tory of depression. We considered the Oxfordshire classification for is-
chemic stroke location. In this consecutive, descriptive and co relational
study we used the statistical programme SPSS 10.0 for Windows and Qui-
square and the C-Pearson.

Results: From 140 ischemic stroke patients, 88 (63 %) fullfiling criteria
for depression, 49 (35 %) were men. Left stroke was present in 76 (54 %) pa-
tients. Age was significantly associated with depression (p = 0.025). From
114 patients with anterior location, depression was observed in 78. Never-
theless, having an anterior lesion was not significantly associated with de-
pression (c = 0.243; p = 0.004). From 75 patients with lacunar infarct, 51
were depressed and no relation was observed between the occurrence of
lacunar infarct and PSD. Cognitive impairment was observed in 29 pa-
tients and 16 of them were depressed. From 93 patients that were not on
antidepressive medication, 51 fulfilled depression criteria (c = 0.227;
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p = 0.006). No relation was observed between stroke lateralization, time of
evolution or scholarship and PSD.

Discussion: In the studied group, 63 % presented PSD (35 % men), hav-
ing 81 % an anterior lesion. It was not observed any relation between PSD
and the other studied variables. Correlations between PSD and stroke vari-
ables might contribute to a better understanding of this controversial is-
sue.

P752
Treatment of cardioembolic stroke with intravenous unfractionated he-
parin: is there still a role?
V. Mastorodimos, M. Mavrides, E. Bizas, A. Plaitakis
University Hospital of Crete (Heraklion Crete, GR)

Background: Cardiembolic stroke (CES) is prone to early recurrence.Acute
antithrombotic treatment with heparin is used empirically to prevent re-
current stroke, although beneficial offset has not been documented.

Objective: To report our experience with intravenous heparin in acute
therapy of CES.

Design: Retrospective observational study.
Materials and Methods: We searched the charts of all the patients with

cerebrovascular disease admitted to the Neurology Department over a 6
year period (1/9/1997–1/9/2003). The TOAST classification was utilized to
select those with cardiembolic stroke. The National Institute of Health
Stroke Scale (NIHSS) and the modified Rankin scale (mRS) on admission
and discharge were estimated from available records.

After obtaining brain CT, treatment with continuous intravenous infu-
sion of unfractionated heparin was initiated. The starting infusion rate was
1000 U/hr and the dose was adjusted according to activated Partial Throm-
boplastin Time (target: 50–70sec) checked every 8 hours.

Results: Of 1194 patients with ischaemic stroke seen over the period
1/9/1997–1/9/2003, 352 patients (29.5 %) had cardiembolic stroke. The
mean age of patients with CES was 76.7 years old (F: 51.7 %). Mortality was
11.9 % for all stroke patients and 17.9 % (63/352) for those with CES. Non
valvular atrial fibrillation was the commonest cause. 57 patients (16.2 %)
were taking oral anticoagulation. This was continued with dosage adjust-
ment to achieve INR 2.5–3.5.188 (53.4 %) patients received IV heparin and
72 (20.5 %) were treated with antiplatelet agents. After adjusting to stroke
severity (mRS > 3, NIHSS > 11) 41/168 (24.4 %) patients treated with he-
parin and 13/53 (24.5 %) on acenocoumarol had a favorable outcome
(mRS < 3 on discharge). In comparison, 7/71 (9.86 %, p < 0.01) treated with
antiplatelets had a favorable outcome. Deterioration plus mortality in the
three groups was 15.9 %, 15.8 %, 38.9 % respectively.

Conclusions: Favorable outcome was obtained in 24.4 % of CES pa-
tients treated with continuous infusion of intravenous unfractionated he-
parin but only in 9.86 % of those treated with antiplatelets. Further
prospective randomized studies are warranted in order to elucidate the
role of intravenous unfractionated heparin in cerebrovascular disases.

P753
Papillary fibroelastomas as an unusual cause of cardioembolic strokes
J. S. Rodriguez-Vico, F. Díaz-Otero, A. García-Pastor, M. A. García-Fernán-
dez, A. C. Gil-Nuñez, J. A. Villanueva
Hospital Gregorio Marañón (Madrid, E)

Introduction: Cardiac papillary fibroelastomas (CPF) are benign tumors
of the heart and affect primarily the cardiac valves. These tumors are re-
sponsible for embolic accidents that clinicaly manifest as neurological and
cardiovascular symptoms.

Purpose: Provide literature with three new cases, and explain differen-
tial diagnosis with other intraventricular mases especialy those we had had
experience with.

Methods: Retrospective review of all patients admitted at the Neurol-
ogy Department and Ecocardiographic casual discoveries, from 1 January
2001 to 31 dec 2003. Three patients presented CPF.

Results: Two males and one female. Age range between 45–69 years.
CPF were located on aortic (1 case) and mitral (2 cases) valves. Case 1 pre-
sented Occipital stroke; Case 2, MCA srtoke; and 3 case, had no neurolog-
ical stroke history and was asymptomatic. Surgical removal was practice in
the first symptomatic case, with no reports of new stroke events. Case 2,
died due to cardigenic shock secundary to heart anterior infarction and no
surgery was practice because of intercurrent pathology. Third case was
treated with anticoagulant therapy and continue asymptomatic.

Discussion:Independently of size and histologic aspect, CPF justify
surgical removal due to their high potential of systemic embolism. The an-
ticoagulant therapy in very old people and asymptomatic patients may be
an alternative solution. Some thrombus may appear as CPF and are only
diagnosed after removal.

P754
Admission characteristics, intensity of care and outcome of ischaemic
strokes in a general hospital, Nikea, Greece
M. Vikelis, M. Xifaras, E. Voutsadakis, B. Kandyla, P. Matsoukas, A. Tsakiris
General Hospital of Nikea (Nikea, GR)

Background: located in the western suburbs of Athens, the general hospi-
tal of Nikea has a current catchment area of more than 500,000, both
Greeks and immigrants of mainly low socio-economic state. Admission
characteristics of patients arriving with an acute ischemic stroke in our
hospital, treatment and outcome are analyzed.

Methods: Consecutive patients admitted with acute ischemic brain at-
tack were included. Characteristics of these patients, treatment received
and case fatality were recorded.

Results: From the catchment area 111 patients with an acute ischemic
stroke were admitted during a three month period. Mean age was 71.9
years, men were 9.39 years younger than women (66.4 vs 75.9, p < 0.001).
Mean NIH stroke score at admission was 7. Almost 40 % of the patients
were admitted within 3 hours of symptoms onset, while 13.6 % were ad-
mitted more than 24 hours later. The majority (68.2 %) used the ambulance
service to come to the hospital. Computed Tomography brain scan was
performed at 53.4 % at the emergency room and to the rest during the first
few days of hospital stay. Urinary catheterization was performed to 46.9 %.
During hospital stay elevated body temperature was measured in 32.4 % of
patients and antibiotics were administered to all of them. Aspirin was ad-
ministered to 87 % of patients. Mean length of stay was 7.8 days, with no
difference between men and women. Hospital case fatality was 7.2 %.

Discussion: Sociodemographic characteristics of patients with an
acute ischemic stroke in our hospital are similar to those reported in the
most western countries. A significant percentage comes to the hospital
within the three hour period that is required for applying thrombolytic
treatment, but this technique is not yet available in our hospital.

P755
Venous angiomas associated to cavernomas
P. Cardona Portela, A. Escrig, F. Rubio
Hospital Bellvitge (Barcelona, E)

Introduction: Venous angiomas also known developmental venous anom-
alies (DVA) are the most common cerebral vascular anomaly in the central
nervous system and represent 50 % of all vascular malformations. They are
a frequent incidental autopsy finding 0.25 %; with a low risk hemorrhage
0.22 % year. DVA are associated with cavernous malformation in about 8 %
to 30 % of patient’s series. In this case the risk hemorrage is more impor-
tant and it would be recommended surgical approach.

DVA of the brain stem or of the cerebellum are exceptional, and linked
to cavernoma are very rare; but in this location are more symptomatic
these malformations.

Patients: We report five patients with DVA associated to a cavernoma.
The DVA is located at infratentorial area, two in the brainstem and the oth-
ers in cerebellum. The symptoms were bleeding in everyone with mass ef-
fect in two. One died, four presented rebleeding in 5 year follow-up period.
All patients had magnetic resonance images that demonstrated DVA and
cavernoma. Neither of them had been operated.

Discussion: The DVA have been considered a benign vascular malfor-
mation, but in these patients their course was very bad. In all patients was
associated to a cavernoma and the symptomatic presentation was bleeding
of posterior fossa, except in one with Wallenberg’s syndrom three days
prior to haemorrhage. It’s suggested that elevated venous pressure in a ve-
nous angioma, due to restrictive disease in the venous angioma or throm-
bosis, leads to ectatic dilated microvasculature and formation of a en-
dothelial sinusoidal structure, and enlarge to form a cavernoma. This
theory would favor the possibility that some cavernous malformations are
acquired lesions when they are associated a venous angioma, therefore
they have a different natural history to solitary cavernoma. Both lesions are
shown in magnetic ressonance imaging, the T2 images and enhanced T1
weighted images are useful to see DVA, while the gradient-echo shows the
cavernoma.

Conclusions: The venous angiomas or DVA rarely produce symptoms,
but sometimes and specially when they are associated to a cavernoma have
a high risk of bleeding. When they are placed in the posterior fossa in-
creases their complications. This association must would be considered
candidate to surgical appoach of the cavernoma, with preservation of co-
existing DVA since could cause venous infarct. The enhanced T1 weighted
images and contrast CT scans have probed to be superior in the visualiza-
tion of DVA.
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