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was no mortality.

Abstract

We retrospectively reviewed the 107 patients on whom direct surgery was performed for
intracranial aneurysms between December 18, 1984 and July 25, 1996. The incidence of multiple
intracranial aneurysms in our hospital is 6.5 per cent (7/107 cases). There were 16 ancurysms in 7
cases with multiple aneurysms. There were 2 and 5 patients with 3 and 2 aneurysms respectively.
The most common site was at the junction of posterior communicating artery (PCoA) and internal
carotid artery (ICA). The preoperative conditions of the patients were closely related to the opera-
tive results. We performed direct surgery on bilateral aneurysms by bifrontal approaches. There

There are some controversies in the
management of multiple intracranial aneurysms.
These controversies consist of how to identify
which aneurysms bled and whether to perform
direct surgery on the remaining silent aneurysms.
The surgery would involve a one stage operation
in which the ruptured aneurysms were clipped.
Fortunately, these problems are gradually being
resolved by extensive, world-wide studies. The
results of these studies help to guide neurosur-
geons to the appropriate management of multiple
aneurysms. Important keys to the solutions of these
problems are knowledge about the natural course

of unruptured aneurysms, after the ruptured aneu-
rysms are clipped, and the surgical outcome of
multiple intracranial aneurysms. Our report is
aimed at relaying the experience in the manage-
ment of multiple intracranial aneurysms from the
south of Thailand. The incidence of multiple intra-
cranial aneurysms in our series is very low when
compared with the literature.

MATERIAL AND METHOD

From December 18, 1984 1o July 25, 1996
we operated on 107 cases with intracranial aneu-
rysms including 7 cases with multiple aneurysms,
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Table 1. Summary of the details from 7 cases with multiple aneurysms.
Case No. Age Sex Preop. grade Aneurysm site Timing@ (days) FU (months) Results#
1 45 M 3 ACA(L), 47 2 MD
ACoA
2 42 M 1 PCoA(L), 13 29 GR
AChoA(L),
MCAR)
3 65 F 3 PCoA(L), 81 60 MD
PCoA(R)
4 52 F 1 PCoA(R), 6 25 GR
ICA(R)
5 45 M 3 ACoA, 35 14 MD
PCoA(R)
6 46 F 1 ACoA, 8 1 GR
2MCA(R)
7 64 F 3 ACoA, 7 4 SD
PCoA(R)

@ Timing means the time interval between the onset of SAH and the day to perform operation.

# GR=good recovery, MD=moderate disability, SD=severe disability

ACoA = Anterior communicating artery
ACA = Anterior cerebral artery
AChoA = Anterior choroidal artery

comprising 6.5 per cent of the total cases. All of
them presented with subarachnoid hemorrhage
(SAH) of different grades according to Hunt and
Hess classification(1). All of the patients had been
managed initially by the way of standard treatment
as described elsewhere(2,3). Ancurysms were iden-
tified preoperatively including their sites and which
aneurysms had bled, by CT scan and routine four-
vessel angiography. Angiographic signs of the site
of rupture are focal spasm, focal mass effect,
changes in aneurysm shape on repeated angiograms
(if available), larger size, more irregular or nip-
ple(4). Pterional or unilateral subfrontal approaches
were used in the unilateral situated aneurysms. The
cases with bilateral aneurysms (case no. 2 & 3)
were approached by bicoronal scalp flap and bifron-
tal craniotomy for the purpose of clipping all aneu-
rysms in a one stage operation. The ruptured aneu-
rysm site was attacked first, followed by the intact
one. All of our cases underwent complete treatment
of the aneurysms in a one stage operation, except
case no. 4 who required a second operation to clip
a second aneurysm.

RESULTS
The incidence of multiple aneurysms in
our series is 6.5 per cent (7/107). There were 7

cases with 16 aneurysms. The details of the 7 cases
are summarized in Table 1. Two cases had 3 aneu-
rysms in each (case no. 2 and 6). PCoA (L) +
MCA (R) + AChoA (L), and ACoA + 2MCA (R).
Two cases (case no. 2 and 3) had bilateral aneu-
rysms. Incidence among males and females was
nearly equal (F=4, M=3). Age of patients was
between 42-65 years old. The aneurysm sites were
PCoA (6), ACoA (4), MCA (3), ACA (1), AChoA (1),
and ICA (1). The timing of surgery after the onset
of SAH were 81, 47, 35, 13, 8, 7, and 6 days. The
lengths of hospital stay were 72, 45, 43, 34, 33, 27,
and 16 days. The complications included hydro-
cephalus (2 cases), deep vein thrombosis (2 cases),
incomplete occlusion (1 case), and urinary tract
infection (1 case). The follow-up periods were 60,
29, 25, 14, 4, 2, and 1 months. The end results were
good recovery (GR) in 3 cases, moderate disability
(MD) in 3 cases, and severe disability (SD) in 1
case. The end results were related to the preopera-
tive grade. All three patients with grade 1 had a
good recovery. But four patients with grade 3 had
MD in 3, and SD in 1. There was no mortality.

DISCUSSION
Yasargil collected 27 reports and found
that the incidence of multiple aneurysms identi-
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fied by variable diagnostic studies was 12.9 per
cent when studied angiographically and 22.7 per
cent when examined at autopsy(3). We further
collected another 8 reports and found that the
incidence of multiple aneurysms identified by
angiography, was between 8 - 34 per cent(4,6-12),
The lowest and highest incidence (8.1 per cent -
33/409, 34 per cent - 39/114) were from Taiwan
and Finland consecutively(8:10). The study of 3,521
cases with the diagnosis of intracranial aneurysms
or SAH conducted by the International Cooperative
Study on the Timing of Aneurysm Surgery showed
multiple aneurysms in 19 per cent of the cases(12).
The two consecutive studies of Rinne et al showed
a decrease in the incidence from 34 to 23 per cent
when the number of cases was increased from
114 to 1314(8,9). Our three consecutive studies also
showed a decrease of the incidence from 9.1 (2/22)
to 7.1 (5/70) and to 6.5 (7/107) per cent when the
total number of cases was increased from 22 to 70
and to 107 in this present report(13,14),

When dealing with multiple aneurysms,
we should know 3 important aspects. First, we
should know the natural course of the unruptured
aneurysms, especially the risk of rupture, which is
derived from the study of patients with multiple
intracranial aneurysms who had direct surgery on
the ruptured aneurysms only. We can conclude
from the 3 studies that the rebleeding rate of the
unruptured aneurysms is 1 to not more than 2 per
cent per year(15-17), The rebleeding rate is signifi-
cant and not much different from the cumulative
rebleeding rate of an untreated ruptured aneurysm
after 6 months (approximately 3 per cent per
year)(18). This is one of the current topics of
debate.

Second, it may be dangerous to leave the
unclipped aneurysms. It has not been determined
whether or not they are the real cause of cata-
strophe. There are no methods to identify with 100
per cent accuracy which aneurysm bled(19). We
used the appearance from the CT scan and angio-
graphy. Findings from CT scan may show a loca-
lized collection of an intracerebral or subarachnoid
clot near the ruptured aneurysms. Angiographic
findings are larger size, the proximal aneurysm,
intra-aneurysmal clot, focal spasm, focal mass
effect, changes in aneurysm shape on repeated
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angiograms, more irregular, or nipple(4:19-21), We
found that it was very difficult to determine
clearly which aneurysms had bled.

Third, when we considered the operative
mortality, we found that the operative mortality of
multiple intracranial aneurysms varied from 6-16
per cent(6:7.9,11), The findings of the morbidity
and mortality rates of clipping on asymptomatic,
unruptured intracranial aneurysms will help to
determine whether clipping the remaining silent
aneurysms should be performed after clipping the
ruptured aneurysms. King et al reported a meta-
analysis of the literature on morbidity and mor-
tality from elective surgery for asymptomatic,
unruptured intracranial aneurysms and found that
the mortality and morbidity rate were 1 per cent and
4.1 per cent consecutively(22), Nakagawa and
Hashi showed no significant morbidity and no mor-
tality on 26 patients with asymptomatic, unrup-
tured aneurysm clipping(23). These findings sup-
port the concept that surgery should be performed
on all aneurysms with low or no morbidity and
mortality. The low mortality rate and the danger of
rupture of an unruntured aneurysm led to the
opinion that direct surgery should be performed on
all aneurysms. We now advocate a policy in our
hospital that all aneurysms will be clipped in a
one stage operation. We found that subfrontal
approaches may be more convenient than pterional
approaches. But large retraction force for frontal
lobe lifting up should be avoided.

SUMMARY

Seven patients with multiple intracranial
aneurysms were reviewed retrospectively regarding
age, sex, aneurysm site distribution, clinical grad-
ing, timing of surgery, and long term results. The
incidence of 6.5 per cent for multiple aneurysms
is very low when compared to other series in the
literature. The posterior communicating artery was
the most common originating site. Bilateral aneu-
rysms were clipped by bifrontal craniotomy. The
results were closely related to the preoperative
grade. From the literature, the finding of the re-
bleeding rate of unruptured aneurysms and its
operative morbidity and mortality support operat-
ing on all aneurysms, which is the policy our hos-
pital has instituted.

(Received for publication on January 23, 1997)
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