
Introduction

Improvements in surgical techniques and intensive care,
coupled with a progressive rise in the elderly population
in Western countries, has led to a shift in the medical
approach to elderly patients. Aggressive management of
many conditions rather than purely conservative treat-
ment is now more common, often with increasingly
positive outcomes [1–8]. Indeed, endovascular tech-
niques introduced in the early 1990s have changed the
approach to treating subarachnoid aneurysms, allowing
treatment of the malformation even in poor surgical
candidates, such as some elderly patients [9–13]. In our
department, we have experienced an increasingly
aggressive approach to treating subarachnoid aneurysm

in this group of patients in whom endovascular treat-
ment has whenever possible become the treatment of
choice. We report here our series of patients.

Methods

Three hundred and sixty-eight patients with subarach-
noid aneurysms were treated by detachable platinum
coils (GDC, Boston Scientific, Mass., USA) from 1994
to 2004 using the technique already described [14, 15]. In
the early years, only poor surgical candidates (including
elderly patients) were selected for endovascular treat-
ment; however, more recently, the indications were ex-
panded to include about 60% of patients. Sixty-one
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Abstract We report our experience
in the endovascular treatment with
detachable platinum coils of rup-
tured or symptomatic unruptured
cerebral aneurysms in 61 patients
aged 70–82 years. Complete occlu-
sion was achieved in 38, subtotal in
17 and partial in one. The treatment
failed in five patients. Clinical fol-
low-up was performed in all patients
for 8 months to 8 years. No bleeding
occurred during the follow-up peri-
od. Outcome was favourable in 63%
of the patients. When we compared
the outcome of elderly patients with
those of younger age endovascularly
treated in the same period of time,
we found a significantly higher fre-
quency of poorer outcome in the
elderly group (v2=9.084; P=0.011).

The frequency of favourable out-
come in the elderly was significantly
lower than in the younger group for
H–H IV–V (v2=9.299; P=0.010).
The most important factor influenc-
ing the outcome was not age itself,
but primary clinical condition on
admission. The therapy of symp-
tomatic aneurysms in elderly pa-
tients should not be purely
conservative—a direct approach of
the aneurysm should be considered.
Endovascular treatment whenever
possible seems to be a good alter-
native to surgery.
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(18%) of the patients were between 70 and 82 years of
age (mean 75, standard deviation 3), with a female
predominance (female 45, male 16). Fifty-five patients
presented with subarachnoid haemorrhage (SAH), with
Hunt–Hess grades I–II in 20, III in 18 and IV–V in 17.
Endovascular treatment was performed within 72 h
from bleeding in 49 patients, while the remaining six
were treated later due to poor clinical condition, which
delayed admission to our department.

Four patients had isolated III nerve palsy, a further
patient experienced visual disturbances and one patient
had acute onset of headache.

Twenty-one aneurysms were located on the anterior
communicating artery, 19 on the carotid-posterior
communicating artery, four on the carotid-ophthalmic
segment, five on the middle cerebral artery and two on
the carotid bifurcation. Twelve aneurysms were located
on the posterior circulation (six basilar and six vertebral
posterior-inferior cerebellar artery). Two patients had a
double aneurysm of the basilar tip and of the posterior
communicating artery, both treated in the same session.
Fifty-one aneurysms were small (less than 1 cm) and 12
aneurysms were large.

The clinical outcome was evaluated following the cri-
teria of Glasgow Outcome Scale (GOS): favourable out-
come (good recovery = GOS 5 + moderate
disability = GOS 4), severe disability (GOS 3) and poor
outcome (vegetative state = GOS 2+death = GOS 1).

Clinical follow-up was performed in all patients
(8 years—8 months, mean 4.2 years) in our outpatients
clinic or in some cases by telephone.

A statistical analysis with v2 test was performed to
compare the total frequency of outcome (favourable,
severe disability and poor outcome) between the elderly
group (70–82 years old) and the younger patients (20–
70 years old) treated endovascularly in the same period
of time.

Moreover, we statistically compared each single
Hunt–Hess class frequency of outcome between the two
age groups.

Results

Complete occlusion of the aneurysm was achieved in 38
patients (62%), subtotal (minimal filling between coils or

neck remnant) in 17 (27%) and partial in one. In five
cases, endovascular treatment failed. This was due to
severe tortuosity of the internal carotid artery (two
cases) or of vertebral artery (one case), while in an
additional two cases coils could not be placed safely due
to the unfavourable morphology of the aneurysm.
Treatment-related complications occurred in three pa-
tients: in two this was due to ischaemia, with complete
and incomplete recovery, respectively; and one patient
had a minimal bleeding 3 weeks after incomplete coiling
of a distal posterior inferior cerebellar artery ruptured
aneurysm. The latter patient was acutely re-treated,
obtaining a complete occlusion and resulting in com-
plete recovery.

Overall outcome at clinical follow-up was favourable
for 39 patients (63%), all of whom returned to normal
life. Favourable outcome was positively related to the
clinical condition at time of admission and was 100%
for unruptured aneurysms, 90% for patients with HH
grades I–II, 66% for HH grade III and 11% for HH
grades IV–V (Table 1). Poor outcome and death were
due to primary bleeding and systemic complications
(infective, cardiovascular and pulmonary). After
unsuccessful uncomplicated endovascular treatment, five
patients required surgery, three had positive outcomes,
while two died.

The comparison of clinical results between elderly
(70–82 years) and younger patients (20–70 years) is re-
ported in Tables 1, 2. A favourable outcome was found
in 100% of patients without SAH; for grades HH I–II
this was 90% in elderly and 96% in younger patients; for
grade III, 66 and 87%, respectively; and for grades IV–
V, 11 and 43%, respectively.

The statistical analysis showed that a worse outcome
was significantly more frequent in elderly patients than
in the younger group (v2=9.084; P=0.011). Consider-
ing the Hunt–Hess I–III groups, no statistically signifi-
cant differences were noted, whereas in H–H IV–V the
elderly group had a significantly less favourable outcome
than younger patients (v2=9.299; P=0.010).

Discussion

In keeping with previous studies [3, 5, 16], we consider
elderly patients to be those who are more than 70 years

Table 1 Relationship between clinical condition and outcome in elderly patients (70–82 years) (s patients surgically treated after failed
endovascular treatment)

No SAH HH I–II HH III HH IV–V Total

Favourable outcome 6 (1 s) 19 (1 s) 12 2 39
Severe disabled – 1 2 (1 s) 1 4
Poor outcome – – 4 (1 s) 14 (1 s) 18
Total 6 20 18 17 61
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old. It may be reasonable to change not only this purely
chronological definition of elderly, as well as medical
attitudes towards elderly patients, given that there is a
growing population of healthy elderly. Improvements in
surgical techniques and neurointensive care now permit
a more aggressive approach to the treatment of elderly
patients with symptomatic aneurysms. Favourable out-
comes have been reported previously for surgical series.
Lan [5] found a favourable outcome in 57% of 44 pa-
tients older than 65 years of age. Similar results (57% of
157 elderly patients) have been reported by Johansson
[4]. More recently, Ferch [17] reported favourable out-
comes in 60% of over 70-year-old patients. In our series,
favourable results were obtained in 63% of the patients.
The clinical conditions present at admission represents
the most relevant prognostic factor; in our series the
majority of the patients in acceptable clinical conditions
after SAH (HH I–III) or with unruptured aneurysms
had favourable outcomes (37 out of 44), contrasting
with patients with HH grades IV–V (two out of 17). This
is in accordance with previous reports [3–5, 16–18].

The initial clinical condition is particularly important
in elderly patients. Comparing the outcome of older and
younger patients with the same clinical condition on
admission, we found that elderly patients with grades
HH I–II have a favourable outcome to younger patients.
In contrast, a favourable outcome in elderly patients in
poor clinical condition is much less common than in
younger patients. Although previous reports have em-
phasised the importance of early treatment for patients
in poor clinical condition [14, 15, 19, 20], the results of
our series suggest that this may not apply to elderly
patients [12].

Patients in good clinical condition following SAH
are generally treated acutely. This study, in accordance
with others [10], suggests that this should be extended
also to elderly patients. Exclusion of the aneurysm
allows more aggressive intensive care, both medical
(triple-H) and eventually surgical (hydrocephalus). A
further reason for early treatment is the increased risk
of rebleeding reported in the elderly [5, 16, 21, 22],
probably due to reduced elastic properties of the vessel
wall and decreased responsiveness to factors responsi-
ble for spasm.

In keeping with previous studies [3, 16, 17, 23], we did
not find a significant relationship between age and out-
come: the clinical condition on admission rather than
age is the major factor influencing the outcome.

The introduction of endovascular treatment with
coils and the steady improvement of its techniques have
changed the approach to cerebral aneurysms in many
patients [23]. Endovascular treatment requires less brain
manipulation, shorter stays in intensive care units, re-
duced risk of general complications and a more rapid
return to a normal life—all aspects particularly relevant
in elderly patients [11, 24, 25].

In addition to recent reports [1, 9, 11, 13], our study
confirms that peri-procedural complications are not
significantly different in younger and older patients,
leading to outcomes that compare favourably with sur-
gical series.

A critical point in the endovascular treatment is that
the anatomical result may be incomplete or worsen after
time. Given the lifespan of elderly patients, partial
treatments (provided that they protect against early
rebleeding and recanalisation), may be less relevant than
in younger patients. Based on these considerations, we
believe that it is reasonable to offer endovascular treat-
ment as a first-line treatment for ruptured aneurysms in
elderly patients. For unruptured aneurysms in contrast,
although the risks of the endovascular treatment appear
low even in the elderly, it is obvious that the reduced
lifespan will also reduce the absolute rupture risk of the
aneurysm rupture [26]. Hence, conservative treat-
ment—meaning no treatment at all—must be primarily
considered.

Conclusions

Therapy of symptomatic aneurysms in the elderly should
no longer be purely conservative. Treatment of the
aneurysm should be considered, since positive clinical
results may be obtained in many cases with low risks.
The most relevant factor influencing prognosis appears
to be not the age, but the clinical condition at the time of
admission. Endovascular approach represents the ini-
tial-choice of treatment in many cases.

Table 2 Relationship between clinical condition and outcome in patients aged 20–70

No SAH HH I–II HH III HH IV–V Total

Favourable outcome 47 93 75 33 248
Severe disabled – – 3 12 15
Poor outcome – 4 8 32 44
Total 47 97 86 77 307
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