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Abstract. The decision on whether to operate or not abdominal aortic aneurysms (AAA) in elderly depends on
the relative risk of the operation versus the natural course of the unoperated AAA.

From January 1984 to December 996, 138 patients, aged 80 years and older, were referred to our department
for an aneurysm of 40 mm or more (transverse diameter) of the infrarenal abdominal aorta (95 asymptomatic,
15 painful, and 28 ruptured AAA). For 58 patients with asymptomatic AAA, operation was denied at referral
because of transverse diameter less than 50 mm (n = 21), patient refusal (n = 10) or unacceptable operative
risk or poor general condition (n = 27). Thirty-four of these observed AAA were ultimately operated after a
mean delay of 41 months because of aneurysm enlargement (n = 15), aneurysm tenderness (n = 6) or rupture
(n = 13). Overall, 52 patients had immediate (n = 37) or delayed (n = 15) elective repair of their AAA, with
an in-hospital mortality of 5.7%. Urgent operation was done for 21 patients with a painful AAA. Six patients
died at hospital (28% mortality rate). Emergent surgery was applied to 41 patients with ruptured AAA (including
13 AAA who ruptured during surveillance). The operative mortality in this subgroup attained 68%.

Follow-up for the 77 survivors and the 24 non-operated patients averaged 43 months. The 5-year survival (operative
mortality included) is 47% for electively operated patients, 30% for urgently and 20% for emergently operated
patients. For comparison, the S-year survival of an age and sex matched Belgian population is 63%. For the
24 medically followed AAA, the S5-year survival was 33%. In six cases, the cause of death was rupture of the
AAA. Of the 58 patients for whom operation was initially not considered, 19 (33%) presented AAA rupture
(13 operated in emergency and 6 who never came to surgery).

The operative outcome of AAA repair in octogenarians is less favourable than in the younger age group (3.6%
mortality after elective repair, 44% after operation for AAA rupture, according to our institution data).

The authors conclude that AAA surgery should not be denied to octogenarians on the basis of advanced age
alone. They recommend a straightforward surgery for otherwise healthy octogenarians with AAA of 50 mm diameter,

surveillance up to 60 mm for high-risk patients and no surgery for unfit, bedridden or demented patients.

Introduction

Abdominal aortic aneurysm is a disease primarily
affecting elderly men. From population-based screening
studies, one can estimate the prevalence of AAA (40
mm or more in transverse diameter) as 4% for octo-
genarians, with a male/female ratio of 5 over 1 [1, 2].
At 80 years, life expectancy attains 7.52 years [3].
Currently, 3.5% of the Belgians are 80 years or older,
what means that about 14.000 Belgian octogenarians
could be expected to have an AAA of 40 mm or more.
Ageing of the population is a health concerning prob-
lem. It is expected that the cohort of octogenarians
will double in the coming 30 years. In the official
Belgian mortality statistics of 1991, aortic aneurysm is
recorded as main cause in 0.55% of all deaths among
octogenarians, and ranks fifteenth among all causes of
death [3]. Bengtsson [4] found an analogous incidence
of ruptured AAA in the Malmé autopsy study.

The medical decision making of surveillance or sur-
gical repair should balance the relative operative risk
against the natural course of the unoperated AAA. In
other terms, it is essential to determine if both the risk
of rupture and the safety of surgery justify operation.

The natural history of AAA is one toward rupture
[5]. Aneurysms greater than 50 mm (transverse diame-
ter) should be considered as a life-threatening but
curable condition [6]. The annual rupture rate for a
50 mm AAA is estimated at 49 [5, 7, 8]. Risk factors
other than the aneurysm size, such as concurrent
chronic obstructive lung disease, uncontrolled diastolic
hypertension [7] and positive family history [9], increase
the probability of aneurysm rupture.

Widespread agreement exists that AAA of 50 mm
or greater should be repaired, except in individuals with
major coexisting disease, resulting in excessive operative
risk and reduced life expectancy [6]. Octogenarians
often suffer concurrent systemic disease that adversely
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influence the operative risk. They are especially vulner-
able from a pulmonary standpoint. A prophylactic
operation with a mortality risk exceeding 7% is not
easily suggested to an octogenarian for an asymptomatic
AAA. On the other hand, the cumultive risk of death
from AAA rupture attains 309% for a 80-year old
patient with a life expectancy of 7.52 years. Large AAA
evolve, soon or late, to rupture that is always fatal if
untreated. Most patients with ruptured AAA die before
reaching the hospital, and for those who benefit
surgery, operative mortality is as high as 70% [10].

Once an AAA is documented, aortic replacement
before rupture should be invariably considered. This
recommendation is based on the premise that aortic
replacement will avoid death by rupture and extend
useful life expectancy.

One should analyse which octogenarian could derive
a clear advantage from surgery. Is the patient able to
withstand major surgery ? To answer these questions
and to define an appropriate strategy, we reviewed our
experience with AAA in octogenarians during the last
12 years.

Material and methods

A retrospective study was done for all octogenarians
referred to our department for infrarenal AAA of 40
mm or more in diameter, from January 1984 to
December 1996. We used the computerized vascular
registry of our department to obtain demographic data
and to analyse basic information on the diameter and
aspect of the AAA, on comorbid conditions, on
relevant medical history, and on the adopted manage-
ment of the AAA (surveillance versus repair).
Aneurysms clinically presented as asymptomatic,
painful or ruptured. Hospital records were analysed in
detail, with special attention to the risk evaluation and
the decision making on whether to operate or not. The
only operation applied was standard aortic replacement.
No exclusion techniques with extra-anatomic bypass
or endoluminal stent graft were used. The operative
outcome is analysed in function of the type of surgery
(elective, urgent or emergent). Patients were subdivided
in risk categories in function of age and cardiac,
pulmonary and renal functional reserve, in accordance
to the risk evaluation scale of the Joint Council of the
Society of Vascular Surgery and the North American
Chapter of the International Society of Cardiovascular
Surgery [6]. Low risk patients are younger than 85
years, have a preserved cardiac function, mild or no
obstructive lung disease and serum creatinine less than
20 mg/l. Intermediate risk patients are aged 85 to 90
years, or have decreased cardiac output (ejection frac-
tion between 20 and 50%) or suffer angina at minimal
exertion, or have incapacitating lung disease (forced
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expiratory volume (FEVI1) between 800 and 1200 ml/
s), or impaired renal function (serum creatinine between
20 and 30 mg/1): High risk patients are 90 years or
older, or suffer congestive heart failure, or have ejection
fraction lower than 20%, or have severe respiratory
insufficiency (FEV1 less than 800 ml/s), or need home
oxygen, or have significant renal failure (serum creat-
inine > 30 mg/l or haemodialysis). The operative
outcome is further analysed in function of the risk
category.

For comparison, the results of AAA repair in the
younger than 80 years age group are given.

Operative mortality is defined as in-hospital mortality
(only patients discharged from hospital are considered
as operative survivors), rather than 30-day mortality.

An estimate of cost for elective and emergent surgery
was made [11] A detailed analysis of the hospital
charges was done for the most recent 40 patients
operated electively (n = 20) (1993-1996) or emergently
(n = 20) (1990-1996). Cost analysis concerns hospital-
ization, including stay in intensive care, pharmaceutics,
transfusion products and medical fees. Cost effectiveness
is calculated by dividing the overall cost of each group
by the number of survivors. By this way, the bias of
early deaths in the emergent group, falsely lowering
the cost, is avoided.

Follow-up data were collected from the out-patient
clinic (control visit last 6 months) in only 10% of cases,
from a questionnaire send to the family physician in
75%] and from telephone contact with relatives in 15%.
An estimate of quality of life after discharge from the
hospital (mean delay 6 months) was made by ascer-
taining the degree of independence and mobility, using
a score relating the ability to perform daily activities.

Statistics

Relationships between demographic data, clinical risk
category, or aneurysm characteristics, and operative
outcome were analysed univariately with Pearson’s chi-
square test or Fisher’s exact test when appropriate.

Cumulative survival curves are constructed according
the Kaplan-Meier life table method [12].

Survival data for the age and sex matched Belgian
population were obtained from the life tables published
in 1991 by the National Institute of Epidemiology [3].

Results

From January 1984 to December 1996, 138 octogen-
arians (21 females, 117 males) were referred to our
Department for AAA. This represents 8.9% of all (n
= 1552) AAA referred during the same period. Their
mean age was 82.9 years (range 80 to 94). Major patient
characteristics are summarized in Table 1.
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Table I
Patient characteristics

Number 13321 F, 117 M)
Mean age 82.9 y (80-94)
Active smoking 35%
Hypertension 61%
Creatinine > 20 mg/1 26%

COPD 42%

FEVI < 1000 ml/s 14%
Previous myocardial infarction 45%
Congestive heart failure 11%
Previous myocardial revascularization | 8%
Previous stroke 6%

At referral, 95 patients presented an asymptomatic
AAA (mean diameter 64 & 8 mm) (Group A), 15 were
admitted with a painful AAA suggestive for impending
rupture (mean diameter 70 = 15 mm) (Group B), and
28 with a ruptured AAA (mean diameter 78 £ 16 mm)
(Group O).

In 10 of the group C patients, the AAA was first
recognized at the moment of rupture, while in 18
patients it concerned rupture of a documented, med-
ically followed AAA. Of the 95 patients initially seen
outside urgent situation (group A), only 37 benefited
elective repair within 2 months of referral. For the 58
other octogenarians with an asymptomatic AAA (mean
diameter 60 + 20 mm), operation was initially not
considered for one of the following reasons: small
aneurysm size (diameter less than 50 mm) (n = 21),
patient refusal (n = 10), unacceptable surgical risk or
poor general condition (n = 27). For these patients,
aneurysm size was monitored by serial ultrasonography
or CT-scan every 6 to 12 months. Of the 58 observed
patients, 34 ultimately came to surgery, after a mean
delay of 39 months, because of aneurysm expansion
to 50 mm or greater (n = 11) or a growth rate of
0,5 cm or more in 6 months (n = 4), aneurysm
tenderness (n = 6) or aneurysm rupture (n = 13). This
leaves 24 octogenarians who did not benefit aortic
replacement during the study period (mean diameter
65 mm). This group includes 6 patients with small
(< 50 mm) AAA, 5 patients who refused surgery and
13 patients deemed unfit for operation (2 patients
suffered terminal malignancy, 2 patients had severe
residuum from stroke, 2 were demented and 7 suffered
incapacitating multisystem failure).

Overall 52 patients had early (n = 37) or delayed
(n = 15) elective repair of their AAA. Their mean age
was 81.5 years (range 80-86) and the mean transverse
diameter of the AAA was 65 = 19 mm. They all had
a preoperative risk evaluation and respiratory prepa-
ration. Urgent operation was done for 21 patients with
a painful AAA, including the 15 group B patients and
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the 6 group A patients who developed aneurysm
tenderness during surveillance. Their mean age was 83.3
years (range 80-94) and the mean diameter 69 £ 20
mm. Emergent repair was done for 41 ruptured AAA,
including 13 group A patients who ruptured a clinically
followed AAA for which operation by first intention
was declined. Thirty one patients had a known AAA,
while in the ten other patients the AAA was not
diagnosed before rupture. The mean diameter at the
moment of rupture was 80 = 13 mm and the mean
age 83.5 years (range 80-90). There were 25 retained
retroperitoneal ruptures and 16 free intraperitoneal
ruptures. Severe hypotension (70 mmHg or less systolic
blood pressure) occurred in 23 patients before aortic
cross clamping, with in 12 cases episodes of unrecor-
dable blood pressure, with a fatal cardiac arrest in 8.
Two other patients who developed cardiac arrest intra-
operatively could be successfully resuscitated. One of
them survived to operation for 38 months. The other
died on day 12.

A standard midline incision was used in 106 patients.
In recent years, 8 patients had a retroperitoneal ap-
proach of their AAA by a left flank incision. A straight
aortic tube was implanted in 16 patients, an aorto-bi-
iliac bifurcation graft in 26, an aorto-ilio-femoral graft
in 18 and an aorto-bifemoral graft in 46. Eight patients
with ruptured AAA died before implantation of a graft.
There was no significant difference in the operative
technique (graft extension) between elective, urgent or
emergent repair.

The operative outcome after elective, urgent or
emergent repair is summarized in Table II. The median
length of hospital stay was 15 (range 6 to 20), 32 (range
2 to 60), and 19 (range 1 to 52) days for elective, urgent
or emergent repair respectively. The in-hospital mor-
tality after elective repair was 5.7% (3/52). Three
patients died, 2 from multiorgan failure on day 18 and
20, 1 from myocardial infarction on day 4. Three pa-
tients suffered perioperative myocardial infarction (1
fatal), 9 had postoperative respiratory failure (pulmo-
nary infection in 7, adult respiratory distress syndrome
(ARDS) in 2), 3 patients developed transient impair-
ment of renal function (serum creatinine increase with
20% or more of the preoperative value), 1 evolved to
haemodialysis (he finally died in multiorgan failure),
and 1 patient suffered colon infarction, necessitating
hemicolectomy (he finally died in sepsis and multiorgan
failure).

For urgent repair, the in-hospital mortality was 28%.
Six patients died after a mean of 19 days (range 1 to
60). The cause of death was cardiac in 2, respiratory
in 1 and multiorgan failure in 3. One patient suffered
ischaemic colitis that was medically managed, 3 had
perioperative myocardial infarction (1 intraoperatively),
9 had respiratory failure, necessitating tracheotomy
in 2.
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Table 1T
Operative outcome
Elective repair Urgent repair Emergent repair
nm=152) m=21) m=41)
Operative morbidity
Myocardial infarction 3 (6%) 3 (14%) 7 (17%)
Respiratory failure 9 (17%) 9 (43%) 26 (63%)
(necessitating tracheotomy) — 2 (9.5%) 4 (10%)
Renal insufficiency 4 (8%) 4 (19%) 19 (46%)
necessitating haemodialysis) —_ 1 (%) 8 (19.5%)
Ischaemic colitis 1 (2%) 1 (5%) 5 (12%)
(necessitating colectomy) 1 (%) — 2 (%)
Operative mortality 3(5.7%) 6 (28%) 28 (68%)
Cardiac 1 2 5
Multiorgan failure 2 3 10
Respiratory 1 4
Hypovolaemic shock - - 9
S-year survival 47% 30% 20%
Table 111

Cost-effectiveness (charges for elective (n = 20) and emergent repair (n = 20)
(1990-1996) divided by number of survivors)

Ruptured AAA (R1) | Elective AAA repair (R2) Ratio Rl| R2
(n=20) (n=20)
(7 survived) (19 survived)
Hospitalization 474,854* 138,990* 34
Pharmaceutics 197,699 36,871 5.4
Transfusion products 70,879 7,104 10.0
Medical fees 480,598 163,456 2.9
Overall 1,226,404 348,236 35

* (costs are in Belgian francs).

For emergent repair of ruptured AAA, the mortality
rate was 68% (28/41). There were 10 intraoperative
deaths. It concerned 2 fatal myocardial infarctions after
graft implantation and 8 cardiac arrests on uncontrol-
lable hypovolaemic shock before aortic cross clamping.
Multiorgan failure was the main cause (10/18) of the
18 postoperative deaths (1 to 19 days postoperatively).
Twenty-six patients presented postoperative respiratory
failure (bronchopneumonia in 18, shock lung in 8).
Twenty required mechanical ventilation beyond 3 days
and 4 had tracheotomy. Five patients suffered ischaemic
colitis necessitating hemicolectomy in 2 of them. Preop-
erative hypotension (<70 mmHg, n = 23) was sig-
nificantly correlated to operative mortality (18 died at
hospital, p < 0.01). The mortality of emergent repair
was further analysed for patients who ruptured a
previously known AAA (n = 31). In 25 of them, coex-
istent medical problems provided an argument for

medical surveillance. The mortality in that subgroup
attained 80%. In other words, 5 (20%) of these patients
previously turned down for elective repair on medical
grounds, survived emergent operation after AAA rup-
ture.

Cost evaluation for elective and emergent AAA
repair is represented in Table I11. For the 20 electively
operated patients, the hospital stay averaged 14 days
(extremes 2 and 31) versus 30 days (extremes | and
65) for ruptured AAA. Mortality attained 5% (1/20)
for elective repair and 65% (13/20) for emergent repair.
Half of the deaths occured within 48 hours. This high
early mortality falsely lowers the cost of emergent
repair. Therefore, an estimate of the price to save one
ruptured AAA was made by calculating the cost effect-
iveness of the procedure. Overall, the price to save one
ruptured AAA is 3.5 times that of elective repair. Most
important differences are the duration of stay in the
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intensive care unit and the tremendous requirement for
transfusion products (fresh frozen plasma and concen-
trated red blood cells) in case of ruptured AAA.

Some complications influenced the mortality rate.
Twenty of the 44 patients who developed respiratory
failure died (p < 0.01). Only 1 of the 3 patients with
transmural colon ischaemia survived (p < 0.05). Nine
patients necessitated reoperation for continuous bleed-
ing (3 splenic injuries, 3 anastomotic leaks, 3 diffuse
bleeding). Four of these patients ultimately died (p <
0.01).

The results of aneurysm repair in octogenarians in
the last 7 years of the study period (1990-1996) were
compared with those of the earlier period (1984-1989)
(Table 1V). The most considerable improvement was
obtained for elective surgery (4.7% operative mortality
versus 10%, p.0.05). The high operative mortality for
ruptured AAA was unchanged (66% and 70%). For
comparison, the recent results of aneurysm repair in
the younger age group (less than 80 years) are also
listed in Table IV.

The operative mortality was further analysed in
function of the graduated risk category (Table V). For
low-risk, otherwise healthy octogenarians, elective
surgery could be performed with no operative mortality,
versus a 10% mortality for elective AAA repair in high
risk patients (p < 0.01). Urgent and emergent repair
was characterized by a considerable operative mortality
(28% and 68% respectively), whatever patient’s risk
profile. Age, considered alone, was not significantly
determinant for operative mortality.
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As already stated, for 58 patients of group A, a
strategy of “watchful waiting” was adopted at initial
assessment. In this group, 27 patients were considered
to be at excessive risk for operation, and for them a
deliberate decision had been made to pursue non-
operative management. Of these 58 observed AAA, 13
were ultimately operated in emergency for rupture, with
8 operative deaths (6 of the deaths belonged to the
group of high-risk patients). Another 6 fatal ruptures
(mean initial diameter 68 + 21 mm, mean follow-up
of 39 months) occurred in the group of 24 never
operated patients. Three of them belonged to the group
of high-risk patients, for whom elective repair was
denied, and 3 were intermediate risk patients who
refused (n = 2) or waited for (n = 1) elective operation.
Overall, 9 of the 27 observed high-risk patients (believed
unsuitable for operation when first seen) ultimately died
from AAA rupture during surveillance.

Late follow-up for the 77 survivors and the 24 non-
operated patients averaged 43 months. Three patients
were lost to follow-up at 6, 9 and 15 months. For the
52 electively operated patients, the 3- and 5-year
survival (operative mortality included) is 71% and 47%
respectively. Their survival curve is depicted in Figure
1 with, for comparison, the estimated survival of the
age and sex matched Belgian population (3-year and
S5-year survival of 78% and 63% respectively). For the
21 urgently and the 41 emergently operated patients,
the 5-year survival (operative mortality included) is 30%
and 20% respectively. An initial dramatic decline in
the survival curve of these groups is due to an elevated

Table IV

Operative mortality rate

Mortality = 80 years

Mortality = 80 years

Mortality < 80 years

Ruptured AAA

70% (12/17)

66.0% (16/24)

1984-1989 1990-1996 1994-1996

(n=36) m=178) (n=380)
Elective repair 10% (1/10) 47% (2/42) 3.6% (12/334)
Urgent repair 33% (3/9) 25.0% (3/12) 58% (1/17)

44.0% (18/41)

Table V

Results versus risk profile

Mortality 5-year
Elective repair Urgent Ruptured Sl
Low risk* (n = 17) 0% 0/10) | 33% (1/3) 75% (3/4) 66%
Moderate risk* (n = 58) | 625% (2/32) | 18% (2/11) | 60% (9/15) | 25%
High risk* (n = 39) 10.00% (1/10) 43% (/7 73% (16/22) 19%
Overall (n= 144) 5.70% (3/52) 28% (6/21) 68% (28/41)

* For definition of “low risk” “moderate risk” and “high risk” categories, see MATERIAL
AND METHODS in the text.
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Fig. 1
*  Number of patients at risk at a given time.
—— Survival curve for 52 octogenarians electively operated
for AAA.
——- Age and sex matched Belgian population (> 80 ).

in-hospital mortality. During follow-up, 53 patients
died. Late mortality was cardiac related in 38%, cancer
in 199%, respiratory or multiorgan failure in 11%, stroke
in 7%, AAA rupture in 11% (6 patients of the 24 who
did not undergo surgical correction of their AAA) and
miscellaneous causes in 5%. For 4 patients (9%), we
were unable to determine the cause of late death (Table
VI).

Table VI

Causes of late death
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Complete data for estimation of quality of life after
discharge from the hospital were available for 59 of
the 77 survivors. Ninety percent (53/59) returned to
a comparable or even better mental status and physical
activity. The results were even better after elective
surgery (quality of life assessed in 42 of the 49 sur-
vivors) : 93% (39/42) declared to enjoy an identical or
even better life-style. After repair of ruptured AAA,
convalescence was longer (13 survivors, quality of life
assessed in 7) and 70% (5/7) regained a reasonable
quality of life (able to care for themselves). Of the 77
survivors, 20 benefited convalescence in a nursing home
(temporary for 11, definitely for 9). For the 24 non-
operated patients, 5-year survival was 33%. During
follow-up, 6 of them suffered fatal rupture of their
AAA. Survival rates for low, intermediate and high-
risk patients are 66%, 25% and 19% respectively at 5
years (p.0.05).

Discussion

Repair of AAA in selected octogenarians can be done
with a reasonably low morbidity and mortality. At our
department, elective repair in octogenarians has a
mortality rate that is 1.3 times higher than that for
non-octogenarians (4.7% versus 3.6% for the period
1990-1996). The same is true for urgent or emergent
repair (Table IV). Most contemporary reports on
elective AAA repair in patients aged 80 years or older
mention an operative mortality that is approximately
two times higher than in younger patients [13-18].
(Table VII). For emergent repair or ruptured AAA,
the difference in results obtained in the two age groups
is less evident. Outstandingly good results as obtained

Cardiac 20 (38%) at the Cleveland Clinic [19] (3.8% and 299, mortality
Cancer 10 (19%) for elective and emergent repair in octogenarians,
Stroke 4 (7.5%) versus 1.2% and 26% in the younger age group) are
Respiratory 6 (11%) not at the reach of all centers. Elderly patients often
AAA surveillance and rupture 6 (11%) present concomitant systemic disease (Table I). The risk
Miscelaneous 3 (5.5%) profile allows to evaluate the relative operative risk
SnRno . (7.5%) (Table V). For “otherwise healthy” octogenarians with
Table VII
Published series
Author (ref.) Study period Elective repair Ruptured AAA
' Nb Mortality 5-y survival Nb Mortality 5-y survival
Treiman (16) 1963-1981 35 8.6% 14% 17 59% 29%
Johnston (32) 1986 51 10.0% —
Robson (17) 1980-1988 14 0% - 14 93%
Glock (14) 1972-1987 29 67% 64% 7 71% 30%
Dean (13) 1985-1992 18 5.5% — 11 91% —
Paty (18) 1978-1991 7 3.0% 60% 25 24% 58%
O’Hara (19) 1989-1993 53 3.8% 41% 7 29%
This series 1984-1997 52 5.7% 47% 41 68% 20%
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no vital organ disease, elective AAA repair could be
done with no mortality. For intermediate-risk and high-
risk patients, mortality rates increase to 6.25% and 10%.
It is note worthy that in case of ruptured AAA, this
difference in mortality between the different risk cate-
gories is no longer evident. This can be explained by
the intrinsic fatality of ruptured AAA. Despite most
recent progress in perioperative care, hypovolaemic
shock is poorly tolerated by octogenarians, whatever
their comorbid conditions. Critical hypotension involves
multiorgan failure, a leading cause of postoperative
death [13, 14, 19, 20].

We have put the limit of AAA size at 50 mm for
elective repair in fit octogenarians. AAA rupture before
the diameter reaches 50 mm is less frequent [8, 20].
Two randomized trials are currently underway to
compare operative management of small (40 to 55 mm)
AAA versus clinical observation [22, 23]. The Joint
Council of the Society for Vascular Surgery and the
North American Chapter of the International Society
of Cardiovascular Surgery published in 1992 recom-

mended indications for operative repair of AAA [6]. i

The influence of advanced age and systemic vital organ
disease (heart, lung, kidney) was evaluated. Compared
to the optimal results obtained for elective repair in
younger age groups (mortality rate less than 5%), there
is a 1 to 2% added mortality for low-risk patients (for
risk criteria, see Material & Methods). For moderate
risk patients (about 30% of the octogenarians belong
to that risk category), a 3 to 5% added mortality should
be considered in the risk evaluation. For high-risk
patients (15% of the elderly belong to that category),
the operative risk increases with 7 to 10%. Pulmonary
complications and respiratory failure are leading causes
of postoperative morbidity in elderly patients [17]. A
3-day course of preoperative pulmonary preparation
with spirometry and bronchodilatators, as well as early
extubation and postoperative nasotracheal suction,
intensive chest physiotherapy and adequate pain-control
with continuous epidural analgesia could obviate most
of this respiratory morbidity and aid surgical recovery
[19, 24-28]. Preoperative coronary revascularization as
well as haemodynamic optimization as guided by
pulmonary artery catheter monitoring allow to minimize
postoperative adverse cardiac events and renal func-
tional impairment. In some frail elderly patients with
severe comorbidity, the predicted operative mortality
for aortic replacement approaches the estimated rate
of AAA rupture. This constitutes the grey area of
indecision for elderly patients at risk, who would not
derive a clear advantage from surgery. The Joint Com-
mittee suggested a “wait and see” policy for high risk
patients with AAA less than 60 mm in diameter. Once
the aneurysm enlarged beyond the 60 mm limit, the
risk of rupture becomes considerable. Repair of such
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huge AAA should be considered since the assumed
benefit in terms of rupture prevention outweights the
potential operative risk. As already stated, rigorous
preoperative medical support and optimized perioper-
ative care allow to achieve reasonable results for elective
repair in these high-risk patients (mortality rates of 5
to 10%) [24-28]. The only causes for whom non-
operative management is justified are unfit patients with
a very poor outlook, a life expectancy of less than two
years due to overwhelming medical problems, such as
advanced metastatic malignancy or end-stage vital
organ disease, and entirely dependent bedridden or
demented patients with an unacceptable low quality of
life [6, 14, 19].

A “wait and see” policy entails some inherent risks.
There is an unpredictable but likely exponential growth
of the AAA over time [8, 21, 29] while patient’s general
condition will deteriorate by the ageing process. Leaving
a 50 to 60 mm AAA unoperated exposes the patient
to a considerable aneurysm related mortality [5, 211
In our series, 24% (14/58) of the 58 medically followed
AAA (mean diameter 60 £ 20 mm, 37 measuring 50
mm or more) ended up with fatal rupture over a mean
observation period of 39 months. We recently published
the outcome of 114 medically followed AAA [29]. Over
a 26.8-month surveillance period, there were 19 (17%)
ruptures, of which 6 were fatal. Even for small AAA,
the risk of rupture exists. In the series of Brown [21],
the annual risk of rupture of a 50 to 60 mm AAA
was 3.4% in the group of 155 medically followed
patients, deemed at unacceptable surgical risk. Cronen-
wett [7] observed 6 (9%) ruptures among 67 non-
operated patients followed over 36 months for small
(< 55 mm) AAA.

Octogenarians suffering AAA ask for special con-
sideration. In our series, 20% of the AAA were
ruptured at referral. Of these 28 patients, 18 had a
documented AAA that was conservatively managed by
their family doctor. This reflects the reluctance of
general practitioners to refer their elderly patients with
a documented asymptomatic AAA for elective repair.
Primary care physicians often make an incorrect as-
sessment of operative risk and grossly underestimate
life expectancy of the elderly and the rupture rate of
AAA. They erroneously assume that advanced age is
a contraindication to surgery.

Controversy about management of ruptured AAA
in elderly still exists [13]. A decade ago, an official
recommendation in England (Confidential Enquiry into
Perioperative Deaths — CEPOD [30]) suggested to
withhold surgery for AAA rupture at 80 years or older.
None of the octogenarians operated for rupture in the
district hospitals survived. Also argued was the tre-
mendous cost for the health insurance. At our insti-
tution, the cost to save one patient with ruptured AAA
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was evaluated at 1.2 million BF, versus 350.000 BF
for successful elective AAA repair [1 1]. Dean [13] and
Johansen [20] calculated analogous costs in both
groups. In a more recent report from the Mayo Clinic,
no single preoperative criterion could be identified
justifying withholding care from patients with a rup-
tured AAA [24]. Forty-four percent of their octogen-
arians, operated on for rupture, survived.

An ethical problem and dilemma raises when an
AAA ruptures in a patient who had already been
turned down for elective repair on medical grounds or
because of patient refusal [31]. In such an emergency
situation, there is no time left for risk evaluation or
open discussion with the patient or his family. The
surgeon should take his full responsibility : no resus-
citation at all or an aggressive approach. We are

proponents of surgery for all ruptured AAA reaching .

the hospital alive, since it is the only reasonable chance
of survival that can be offered to the patient [10, 24].
In case of preoperative cardiac arrest, the chances of
survival are reduced, but not inexistant. At the Mayo
Clinic, 20% of these patients survived to operation [24].
An opposite point of view is given by Dean [13] and
Johansen [20], who did not see any realistic hope for
recovery of patients in profound haemodynamic shock
due to AAA rupture. Consequently, they questioned
the appropriateness of a heroic attempt of surgical
repair. Emergent repair of ruptured AAA for which
elective repair was previously denied, deemed not to
be fruitless, since in our series, 20% (5/25) survived.
In the series of Piotrowski [31], 17% (3/ 18) of similar
patients survived to operation for ruptured AAA. Only
for patients in a preterminal condition prior to rupture,
surgical abstinence in case of rupture can be considered
[6, 13].

Long-term follow-up after elective AAA repair in
elderly gives a 5-year survival of approximately 50%,
what is lower than that of an age and sex matched
general population (mean 5-year survival 63%) [19].
This illustrates that patients with AAA commonly
suffer concurrent cardiac disease and are exposed to
a higher heart-related mortality [2, 19, 32]. Other
authors report a survival rate after successful elective
repair that parallels that of the general population [13-
15, 18]. Most survivors retain a gratifying quality of
life [13, 15, 33, 34].

Direct graft replacement of AAA is the standard of
care. Some less invasive alternatives to conventional
AAA resection have been proposed, in an attempt to
reduce procedure related mortality and morbidity,
especially for patients at prohibitive operative risk.
Wrapping of the AAA [35] is actually abandoned as
an obsolete technique. Aneurysm exclusion by ligation
of the neck or the iliac arteries, associated with sub-
sequent axillo-bifemoral bypass, was Very popular a
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decade ago. But the results of non-resective treatment
(7.7% mortality rate [36] ) are not superior to those
of standard repair [26]. Even more important is the
fact that the induced thrombosis is not a guarantee
against ulterior rupture of the unresected aneurysm
[37]. In the series of Pevec & Blaisdell [26 cases], 3
patients (11.5%) suffered subsequent rupture [36]. To-
day, its anticipated safety and efficacy is questioned
and the technique has been disfavoured [26, 27, 37].
Endovascular stent-grafting is an attractive, innovative
concept, clinically introduced by Parodi [38]. However,
not all AAA are eligible for “endografting” (too short
neck, tortuous or calcified iliac arteries). There is also
a technique-related morbidity (cholesterol embolization
[39], contrast induced nephropathy, graft overlap of
the renal artery orifices, local vascular complications,
such as iliac or femoral artery trauma by the relatively
inflexible 24 F access sheath) and device-related mal-
function (attachment fracture, migration, perigraft leak).
In a recent series, a 3.2% mortality was reported for
elective procedures [40]. This minimal invasive tech-
nique is still under investigation, and its long-term
efficacy in preventing rupture remains to be proven [40-
43].

We conclude that AAA repair can be performed
safely in carefully selected octogenarians, even if the
results are not so excellent as in the younger age group.
Advanced age, in itself, should not be an exclusion
criterion of AAA repair. Management of octogenarians
with a non-ruptured AAA of 50 mm or more requires
sound clinical judgement in each case, and fully in-
formation of the patient and his family. On the basis
of our data, we recommend a straightforward surgery
for “otherwise healthy” octogenarians with a 50 mm
or more AAA, with a rapidly expanding AAA (growth
rate exceeding 0.5 cm / 6 months) or with a symp-
tomatic AAA. For “at risk” patients, we adopt watchful
waiting and AAA surveillance up to 60 mm. For unfit
individuals with life expectancy of less than 2 years
and for mentally or physically severely disabled patients,
no surgery should be performed.
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