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Outcome of Microsurgical Clipping of
Intracranial Aneurysms in Bir Hospital
Aneurysmal subarachnoid hemorrhage (SAH) is one
of the serious and common neurosurgical problems in
Nepal .In Nepal about 300000 people have intracranial
aneurysms each year and out of them about 6000 people
suffer from ruptured aneurysms. Data on the results of
surgical management of intracranial aneurysms is very
limited in Nepal. This is most probably the largest series
of cerebral aneurysm surgery produced in Nepal till
to date.
This is a retrospective study. There were 127 patients
who harbored 152 intracranial aneurysms (ruptured
and unruptured) and underwent microsurgical clipping
over a period of five years (January 2007 to December
2011) at Bir Hospital, Kathmandu, Nepal
There were 48(38%) males and 79(62%) females and
age ranged from 21 to 80 years. Of them 81.9% had
single and 18.1% had multiple aneurysms. Of 152, 140
(92%) were located in anterior and 12(8%) in posterior
circulation. Most common locations were anterior
communicating artery(33.7%), middle cerebral artery
bifurcation (26.8%), internal carotid artery (15.8%)
and posterior communicating artery (10.6%)
respectively. Regarding size, 112 (73.8%) aneurysms
were 3-10 mm, 26(17.1%) were 10-25 mm and 13(8.5%)
were <3mm and there was one giant aneurysm in our
series. During surgery 13(10.2%) aneurysms ruptured.
Good recovery after surgery was achieved in 84.4%,
moderately disabled in 7.8% and death in 7.8%.
Microsurgical clipping of intracranial aneurysms is the
standard surgical treatment in developing countries
where endovascular technique is not available or not
affordable
Key words: cerebral aneurysms, microsurgical
clipping, outcome

revious literatures on natural history of cerebral
aneurysms mentioned that about 2% of general
population will have an intracranial aneurysms and
an aneurysm will rupture in less than 1% of population
and will be the cause of death in 0.5%. 30
About 89% of patients with intracranial aneurysms present
with features of SAH and 7% with local mass effect with
or without haemorrhage. About 4% the aneurysms are are
detected as an incidental. 14

Features of warning leak preceding major aneurismal
rupture have been reported in 20-59% of patients. They
are usually attributed to aneurysm expansion or minor
SAH. 31
Clinical presentation remains a headache that is
unusually severe for the patient and has a very sudden
onset.
In 90-95% of the patients scanned within 24 hours of
ictus demonstrates subarachnoid blood but becomes less
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effective with time, demonstrating subarachnoid blood in
only 74% of patients scanned on 3rd posthaemorrhage day
and 50% 0f patients scanned on 7th post haemorrhage day.
2,28,29
If computed tomogram (CT) scan is negative and
patient has classical clinical features of SAH, a lumbar
puncture and CSF analysis should be carried out .
Conventional cerebral angiogram or digital substraction
angiogram (DSA) is still a gold standard diagnostic tool
for the diagnosis of intracranial aneurysms.
Multidimentional multislices MDMS CT angiogram is
new emerging technique which is gradually replacing
conventional angiogram. 1 0 , 1 7 Magnetic resonance
angiography (MRA) is other choice but less reliable and
aneurysm diagnosis rate is less than DSA and computerized
tomogram angiography (CTA).
Main goal of treatment of intracranial aneurysms is to
prevent bleeding by occluding the neck of the aneurysms
either by surgery or endovascular techniques.The surgical
options are microsurgical clipping, wrapping, trapping,
aneurysmorrhaphy and Hunterian ligation.30, 31
On record the first planned intracranial operation for
a saccular aneurysm was conducted by Norman Dott in
1933. 11 He had wrapped the aneurysm with muscle
fragment.The credit for the first definite treatment of a
preoperatively diagnosed intracranial aneurysm goes to
Dandy, who, in 1937 clipped the neck of an aneurysm with
a metallic clip 7 .
Technical advances and general progress in
microneurosurgery, neuro radiology , neuroanaesthesia
and intensive care many neurosurgeons achieved
progressively lower postoperative mortality rates after
operation for intracranial aneurysms in 1960s and 1970s.
Pre eminent among these workers are Yasargil 18 and Drake12
who have established bench marks of excellence in huge
series of anterior and posterior circulation aneurysms.

Materials and Methods
This is a retrospective study of 127 patients who
presented with SAH harbored 152 intracranial aneurysms
and underwent microsurgical clipping of aneurysms over
a period of five years, from January 2007 to December
2011 at Department of Neurosurgery, National Academy
of Medical Sciences, Bir Hospital , Kathmandu, Nepal.
Those patients with intracranial aneurysms who underwent
surgical procedures other than microsurgical clipping were
excluded from this study. Initially all the patients with
suspected aneurismal SAH had CT scan of brain and only
few cases who had normal CT scan had undergone Lumbar
puncture and cerebro spinal fluid (CSF) analysis. Diagnosis
of intracranial aneurysms were made either by three vessels
conventional cerebral angiogram or 64slices MD CT
angiogram. All the anterior circulation aneurysms were
clippedvia pterional approach except pericallosal and A2
(Azygos) aneurysms which were clipped via frontal
interhemispheric approach. Basilar artery (BA) tip and
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BA-SCA (superior cerebellar artery) aneurysms were
approached via subtemporal route whereas vertebral artery
(VA)  posterior inferior cerebellar artery (PICA) aneurysms
were approached either by far lateral suboccipital approach
or midline posterior fossa craniectomy.Postoperatine plain
CT scan of brain was carried out in all cases to rule out
ischaemia, brain edema, haematoma and hydrocephalus.
Postoperative 64 slices CT angiogram was performed in
all cases prior to discharge to observe vasospasm, neck
remnant and occlusion of other surrounding arteries.
Outcomes were measured by GOS (Glassgow Outcome
Score) and followed up in one week, one month, three
months, six months and each year.

Results
There were 48 males and 79 females. Age ranged from
21 to 80 years and majority of patients belonged to the age
group of 40 to 70 years.
On admission 6 patients had Hunt and Hess grade 1,
41 patients had grade 2, 59 patients had grade 3 and 21
patients had grade 4 and no patient had grade 5 in our
series (Table 1).
All the patients with suspected aneurismal SAH on
clinical ground were advised for cranial CT scan. On CT
scan of brain 119 patients had intracranial haemorrhage
and 8 patients had normal scan who were then subjected
for lumbar puncture and CSF analysis to confirm the
diagnosis of aneurismal SAH.
On CT scan findings according to Miller Fischers
grading 8.5%(9) had grade 0, 5.7%(6) had grade I,
36.3%(44) had grade II, 29.5%(42) had grade III and
20%(26) had grade IV respectively (Table 2).
Twenty three (18.1%) patients had multiple (Figure
1) and 104 (81.9%) patients had single aneurysms. Out of
total 140 (92%) aneurysms were located in anterior and
12 (8%) were located in posterior circulation.
Forty seven (33.7%) were anterior communicating
artery aneurysms, 37 (26.8%) were middle cerebral artery
bifurcation aneurysms, 22(15.8%) were internal carotid
artery aneurysms and 15(10.6%) were posterior
communicating artery aneurysms.
There were all together 12 aneurysms in posterior
circulation and among them most common were basilar
tip and PICA aneurysms (Figure 2). Size of aneurysm
varied from <3 mm to >25 mm as shown in table
(Table 3).
Twenty three (18.1%) patients with cerebral aneurysms
were operated within 72 hours and 81.9% (104) were
operated after one week of rupture. Thirteen (10.2%)
aneurysms ruptured during dissection of aneurysms. All
the cases showed intact clips in situ in post operative
cerebral angiography (Figure 3, 4).
Twenty six (20.5%) patients suffered postoperative
complications and among them most common complications
were hydrocephalus(10), CSF leak with meningitis (4),
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Figure 1. 64 Slices MD CT Angiogram showing Lt.
Pcom., ICA bifurcation,MCA bifurcation aneurysms

Figure 2. Cerebral CTA depicting large VA-PICA
aneurysm

hemiparesis(4), flap infection (2), third nerve palsy (2)
(Table 4).
In our series good recovery was achieved in
107(84.4%), 10(7.8%) were severely disabled and death
occurred in 10(7.8%) (Table 5).

Walter Dandy carried out the first definitive treatment
of a preoperatively diagnosed intracranial aneurysm by
clipped the neck of an aneurysm with a metallic clip. 7
Over a period of five years, from January 2007 to
December 2011, 127 patients harboring 152 intracranial
aneurysms undergone microsurgical clipping under general
anesthesia in our institute.
There were 48(38%) male and 79(62%) female in this
retrospective study and these findings are similar to
literatures that cerebral aneurysms are more common in
female than male 30,31 , however, reason behind this is not
known.
Intracranial aneurysm is a neurosurgical problem of
middle and old age people and rarely occurs in children
and young adults. The incidence of aneurismal rupture is
gradually increases for each decade and peaks in 6th
decade.30,31 Our series also shows the similar result that
majority of patients belonged to 40-70 age groups.
In this study CT Scan of brain was carried out in all
suspected cases of aneurismal SAH . Out of 127 cases 9
patients had normal CT Scan for which they undergone
Lumbar puncture and CSF analysis to confirm the diagnosis.
85% aneurismal SAH were diagnosed by CT Scan of brain
and remaining 15% were diagnosed by lumbar puncture
in this series.This result is supported by the results of
previous studies Which have revealed that CT Scan
demonstrates subarachnoid blood in 90-95% of patients
scanned within 24 hours of haemorrhage but becomes less
effective with time, demonstrating subarachnoid blood in
only 74% of patients scanned on the third posthaemorrhage

Discussion
Previous clinical studies have shown that 60% of these
patients with aneurismal SAH die or severely disabled 6,20
and remaining patients one half have significant
neurophysiological and cognitive deficit and are unable to
return to work.The primary cause of death and disability
are the effect of the initial hemorrhage, subsequent
rebleeding and vasospasm.
After the aneurysmal SAH about 20 to 30% of ruptured
aneurysms rebleed within 30 days and then at a rate of
approximately 3% per year and more than 70% of patients
who rebleed die. 3,31
Rebleeding of the aneurysms can be prevented only
by obliterating the aneurysm by direct surgery or
endovascular technique. 31
The dawn of modern cerebral aneurysm surgery came
in 1933 when Egas and Moniz demonstrated an intracranial
aneurysms by the cerebral angiography which they had
discovered. 30
Norman Dott in 1933 performed first aneurysm
surgery11 by stuffing a muscle fragment against an aneurysm
that had ruptured intraoperatively and succeeded in stopping
bleeding and obtaining a good long term result.
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Figure 3. Postoperative Cerebral conventional
angiogram showing total occlusion of necks of all aneurysms
and clips in situ.

Figure 4.Postoperative cerebral CTA showed total
occlusion of VA-PICA aneurysm and clip in proper position.

day and 50% of the patients scanned on the 7 t h
posthaemorrhage day.2,28,29 If CT is negative, a lumbar
puncture should be carried out.
Our study reveals that out of 127 cases of ruptured
aneurysms 75.6% (96) had SAH, 19%(25) had ICH,
11%(20) had Intraventricular haemorrhage and 16.5%(15)
had hydrocephalus on CT Scan of brain and these CT
findings are similar with the CT findings of published
series. 5,22 Aneurysms arising from the distal anterior cerebral
arteries are the most likely to produce intracerebral
haematoma, however, relatively rare. Intracerebral
haematomas are more commonly seen with aneurysms of
MCA and Acom.artery. Intracerebral haematomas
complicated 34% of aneurysm cases reported by Pasqualin.
23
. In our series most common aneurysms causing
intracerebral haematomas were MCA, Pericallosal and
ACom.artery aneurysms respectively.
Intraventricular haemorrhage complicates an aneurysms
rupture in 13% to 28% of clinical series and 37% to 54%
of autopsy series. The anterior communicating artery,
basilar tip artery aneurysms are the most common to cause
intraventricular haemorrhage. 22,24 Over 50% of patients
with large intraventricular haemorrhages are admitted to
poor grades, and the mortality in such cases exceeds 64%.
22
In our series most common causes of intraventricular
haemorrhage were A Com. Artery, basilar tip and PICA
aneurysms.
Hydrocephalus was observed in 16.5% (15) of patients
with aneurismal SAH which is comparable with Sheehans
series which was about 20%. 24
Conventional cerebral angiogram or DSA is gold

standard for the evaluation of cerebral aneurysms and
demonstrates source in 80-85%. 15 The role of CTA is just
now becoming defined but appears to hold promise, with
a reported sensitivity of 95% and specificity of 83% in
detecting aneurysms as small as 2.2mm. Unlike
conventional angiography, CTA shows a 3-D image and
demonstrate the relation to near by bony structure. 10, 17 If
we want to study cross flow and occlusion test of cerebral
circulation then conventional angiogram is mandatory.
In the beginning of the study we did conventional
crerebral angiogram in all cases of aneurismal SAH but
later on after the availability of CTA in town we have been
advising CTA in all cases of suspected cerebral aneurysms
because it is minimally invasive, safe, cheap, quick, available
as an emergency service and aneurysm detection rate is as
high as conventional angiogram or DSA
(Figure 1 and 2).
In our series 18.1% (23) were multiple and 81.9%
(104) single aneurysms and Wirth 32 has shown similar
result and in his study multiple aneurysms were present in
15-33.5% of cases of SAH. In suzukis personal series of
1080 cases single aneurysm constituted 85% and multiple
aneurysms in 15%. 25
In our study 92% (140) patients had anterior and
8%(12) posterior circulation aneurysms which is similar
to the findings of other published intracranial aneurysm
series.16, 30
Among anterior circulation aneurysms most common
location in our series were Acom.artery,middle cerebral
artery bifurcation, Internal carotid artery and PCom.artery
whereas in others series most common location were
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Acom.artery, Pcom.artery, middle cerebral artery and
internal carotid artery.These differences might be due to
small number of patients in our study and probably it is
to early to draw the final conclusion.
In posterior circulation, most common location were
basilar tip and PICA which matches the results of
international literature on intracranial aneurysms. 30, 31
In this series, 73.8%(112) aneurysms were 3-10mm
in size, 17.1%(26) were 10-25 mm and 8.5%(13) aneurysms
were less than 3mm in size.There was one giant aneurysm
in our series (Table 4).Previous experiences have shown
that about 5% of intracranial aneurysms are giant. 30 This
is too early to comment on it and we may receive giant
aneurysms in future when we will have more number of
patients.
It is our protocol in institute that if a patient with
aneurismal SAH comes within 72 hours of ictus we do
emergent cerebral angiogram and clipping of aneurysms.
Hence, 18.1% (23) were operated within 72 hours of ictus
as an emergency procedure and 104 (81.9%) were operated
after one week of rupture. We usually do not operate the
patients in 3-7 days of ictus because this is the period of
vasospasm and postoperative complications rate would be
very high if we clip the aneurysms during these period. 26
Intraoperatively aneurysm ruptured in 10.2%(13) and
ruptured mostly occurred during dissection of aneurysm
sac. In Batjer and et al series intraoperative rupture occurred
in 19%. 4 The cooperative study dealing with 228 patients
randomized to surgical treatment between June 1963 and
Feb 1970 reported a surprisingly low 18% incidence of
intraoperative aneurysm rupture, presumably without the
benefit of microsurgical clipping. 16 Literature reviews have
shown that majority of intraoperative aneurysms ruptures
in the subarachnoid space prior to clip.
Twenty six (20.5%) patients developed surgery related
postoperative complications after the microsurgical clipping
of aneurysms. 10 patients underwent VP Shunt for
hydrocephalus.4 patients had developed postoperative CSF
leak followed by meningitis which were treated by wound
repair and a course of intravenous antibiotics.2 patients
got flap infection which were managed by flap removal
and intravenous antibiotics.2 patients had transient ipsilateral
3rd nerve palsies who underwent microsurgical clipping of
basilar tip aneurysms via subtemporal approach.
Hemiparesis was developed in 5 patients due to vasospasm
followed by cerebral ischaemia. Postoperative
Complications in our series were similar to complications
shown in other previously published series. 30
Good recovery was achieved in 84.4% (107), 7.8%
(10) were severely disabled and 7.8%(10) died of surgery
related complications in our series of 127 cases. Mortality
rate is 4% in Yasargils series 18, 5% in Suzukis series 25,
6% in Sundt series 26 and 7% in Weir and Aronyk series.
29
In Tang and et al series of 120 cases, good recovery was
achieved in 94 (78.4%)cases, 5(4.2%) remained severely
disabled and 2(1.6%) died. 27 In Devkotas series of 40

patients, good recovery was made in 90% and 10% died
and there were no severely disabled patients in his study
groups. 9 Over all surgical outcome is favorably comparable
with other published series despite our resource constraint.
We routinely do CT scan of brain on 1st postoperative
day in all cases after microsurgical clipping of cerebral
aneurysms to see edema, ischaemia, haematoma and
hydrocephalus.Prior to discharge CT angiogram is
performed to observe unexpected findings like aneurismal
rest, unclipped aneurysm or major vessel occlusion. So
far, in our series we have not found aneurismal rest, partial
occlusion of aneurysms and major vessel occlusion on
postoperative CTA ( Figure 2 and 4 ).
Literature also suggests routine postoperative
angiography after microsurgical clipping of intracranial
aneurysms. 15,21
Over all more than 90% of aneurysms underlying
surgical clip occlusion are completely obliterated at surgery
1,8
, however, vessel occlusion or aneurysms remnants may
be found on 5% of postoperative angiogram. 13,19

Conclussions
Microsurgical clipping is the standard surgical treatment
for intracranial aneurysms and our results are as good as
the results of other developed countries. This surgical
treatment remains the best treatment for intracranial
aneurysms in developing countries like Nepal where
endovascular technique is not available or financially not
viable at present economic scenario of our country.
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