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ABSTRACT 

Objective:  The objective of the study was to analyze the operative outcome of microsurgical clipping in Ruptured 

Anterior Circulation Aneurysms. 

Materials and Methods:  Twenty patients with Ruptured Anterior Circulation aneurysms were treated with 

surgical clipping. All the patients were evaluated pre-operatively according to Hunt & Hess and WFNS grading 

scales. Patients with grade I, II, and III were operated. All the aneurysms were clipped through Pterional 

approach under General anesthesia and Yasargil Aneurysm clips of appropriate sizes were used in each patient. 

Outcome was analyzed according to Glasgow Outcome Scale at the end of six months of follow up in each 

patient. 

Results:  In this series of twenty cases, the mean patient age was 49 years. Lesion location included, the ACA/A. 

Com 55% (n = 11), the Middle Cerebral artery 25% (n = 5), P. Com 15% (n = 3), Ophthalmic artery 5% (n = 1). 

Sex distribution, female 55% (n = 11) and male 45% (n = 9). Per-operative complications, rupture of aneurysm 

20% (n = 4), and damage to perforating branches of MCA 5% (n = 1). Postoperatively Meningitis occurred in 

5% (n = 1), wound infection in 10% (n = 2), Hydrocephalus 10% (n = 2), Hemiparesis 10% (n = 2), and death in 

15% (n = 3). 70% (n = 14) patients were in Glasgow outcome scale 4 and 5, 10% (n = 2) in GOS 3, while 5% 

(n = 1) were in GOS 2 at six months of Follow-up. 15% (n = 3) mortality was noted. 

Conclusions:  Surgical clipping still is the most efficient treatment of Ruptured Anterior Circulation aneurysm at 

the beginning of the new millennium. Anterior Communicating Artery is the commonest location of aneurysms. 

Major determinants of outcome are Hunt & Hess, WFNS grades on admission and the age of the patient. 
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INTRODUCTION 

An aneurysm is a disease of vessels caused by 

abnormal dilatation and located at the site of weakness 

in the elastic layer of the artery. Cerebral aneurysms 

represent saccular dilatations that appear more 

frequently at bifurcation of intracranial cerebral 

vessels.1 Autopsy studies have estimated that 2 percent 

of the entire population harbor cerebral aneurysm. An 

aneurysm will rupture in less than 1 percent of the 

population and will be the cause of death in 0.5 

percent. Aneurysmal subarachnoid hemorrhage 

(SAH), occurring secondary to rupture of an aneurysm 

in the cerebral circulation, is a relatively common 

problem, with an incidence of 12 to 15 per 100, 000 

population per year. The maximum incidence of 

ruptured aneurysms is between the ages of 40 & 60 

years with women preponderant. Predisposing factors 

for rupture of an aneurysm are hypertension, use of 

tobacco, abuse of alcohol, pregnancy, and strenuous 

activity.1-3 

 The prognosis of patients with an untreated 

saccular aneurysm that has ruptured is grim: 60 to 70 
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percent mortality and morbidity at 6 months after 

hemorrhage. Although, a major decline in mortality 

and morbidity brought about through improvement in 

diagnosis and management of patient with cerebral 

aneurysms has occurred over the past 30 year, the 

mortality and morbidity associated with aneurysmal 

SAH continue to be significant. Approximately, one-

quarter to one-third of patients with SAH die before 

reaching the hospital and the mortality of the 

remaining patients approaches 30 to 50 percent. 

Among patients reaching neurological center alive, 

poor outcome (as defined by mortality and major 

neurologic morbidity) is now mainly due to an episode 

of aneurysm re-bleeding and delayed ischemic 

neurologic deficits (vasospasm).Together, these 

complications after primary aneurysmal SAH are 

responsible for more than 50 percent of the mortality 

and morbidity from SAH. Aneurysmal re-bleeding can 

be effectively eliminated by successfully obliterating 

the aneurysm from the cerebral circulation with 

modern surgical or endovascular technique. Important 

strides have been made in the surgical management of 

these patients and a significant majority of these 

patients with cerebral aneurysms can be successfully 

treated with surgery.1,3 

Although the etiology of cerebral aneurysms is 

originally congenital, acquired factors also play a role, 

including degenerative changes, thinning of media, 

inflammation, atherosclerosis, hypertension and 

hemodynamic stress. Some heredity conditions are 

associated with intracranial aneurysms, such as the 

Ehlers-Danlos syndrome, Coarctation of aorta, 

polycystic kidney disease, arteriovenous 

malformations, Fibromuscular dysplasia and Sickle 

cell disease. Aneurysm can also be caused although 

rare, by trauma, infection, and arteriosclerosis due to 

damage to the arterial wall.3,4 Approximately 85 

percent of intracranial aneurysms occur in the anterior 

circulation. More than a third arise from Anterior 

communicating artery complex, internal carotid artery 

is the next most common site. Middle cerebral artery 

account for about 20 percent and usually occurs at the 

bifurcation or trifurcation.3 

 A clipping of a ruptured aneurysm is the definitive 

method for lesion obliteration and prevention of re-

bleeding. Furthermore, after clipping, subsequent 

vasospasm can be treated aggressively and more 

effectively. The “gold standard” of treatment is to 

exclude the aneurysm from circulation by placing a 

metal clip across its neck.5 The outcome measures 

used to assess patients with aneurysmal SAH fall into 

three categories: the clinical condition or functional 

ability of the patient, the status or the radiographic 

appearance of the lesion, and patient satisfaction. 

Increasingly, clinicians recognize that detailed 

consideration should be given to each of these aspects 

of outcome. In addition, the outcome should be 

stratified according to the factors that influence overall 

morbidity, such as patient age, clinical grade at 

presentation and size and location of the aneurysm.1 

 
MATERIALS AND METHODS 

Study Design 

This descriptive case study was carried out at the 

department of Neurosurgery, Post Graduate Medical 

Institute, Lahore General Hospital Lahore and Khyber 

Medical University, Kohat Institute of Medical 

Sciences, Kohat from November 2014 to December 

2015 for the duration of one year. A total of 20 

patients were included in this study of both genders 

(male and female) and in the age range of 25-70 years. 

 
Inclusion Criteria 

Following patients were included. Patients with 

Spontaneous Subarachnoid hemorrhage in the area of 

anterior circulation, seen on the CT scan and 

confirmed by angiography. Only patients with Hunt & 

Hess or WFNS grades I, II and III. Patients with 

anterior circulation aneurysms presenting with signs 

and symptoms of space occupying lesions. 

 
Exclusion Criteria 

Patients with Hunt & Hess or WFNS grades IV and V. 

 
Data Collection 

The patients presented with subarachnoid hemorrhage 

in Neurosurgical Emergency were assessed and 

diagnosis of Ruptured Anterior Circulation Aneurysms 

was picked for study. All the patients were evaluated 

pre-operatively according to Hunt & Hess and WFNS 

grading scales of Subarachnoid hemorrhage. All 

patients had four vessel angiography by the digital 

subtraction method. It was performed only in patients 

with Hunt & Hess and WFNS grade I, II & III or when 

they improved to these grades. 

 Patients in Grades I, II & III were operated or until 

they improved to these grades. All aneurysms were 

clipped through Pterional approach under General 
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Anesthesia and Yasargil Aneurysmal clips of 

appropriate size was used for clipping in each patient. 

Data was collected according to the Proforma. 

 Follow-up was done one month, three months and 

six months after discharge. At each follow up visit 

complete CNS examination was performed and 

positive findings were recorded. Patients who did not 

reported for follow-up were contacted at their 

addresses. 

 
Data Analysis 

Data analysis was performed by uses SPSS Version 

2.0. Outcome was analyzed according to Glasgow 

Outcome scale at the end of six months in each patient. 

 
RESULTS 

Gender Distribution 

Twenty patients of Ruptured Anterior Circulation 

aneurysm were managed with surgical clipping from 

November 2009 to December 2010.55% (11/20) 

patients were female and 45% (9/20) male. 

 

Age Incidence 

Minimum and maximum age of presentation was 25 

and 70 years respectively. The mean age of patients 

was 48.85 years. Maximum patients, i.e. 30% (6/20) 

presented during fifth decade. It was followed by 4th 

decade during which 25% (5/20) patients presented. 

During the 7th and 6th decades, 20% (4/20) and 15% 

(3/20) patients presented respectively. In 3rd decade, 

only 10% (2/20) patient presented. No patient was 

presented during 1st, 2nd, and 8th decades. Patients of 

good outcome were relatively younger; the mean age 

at presentation was 49 years. 

 

Clinical Presentation 

All cases presented with sudden severe headache 

vomiting and need stiffness. Presentation of MCA 

aneurysms was relatively earlier compared to P Com 

and A.Com aneurysms. In this study, 65% (13/20) 

patients were presented before 50 years and 35% 

(7/20) afterwards. 

 Female to male ratio in good outcome patients was 

4:3. Severely disabled patient was male. Three patients 

died, two were female and one male. A patient who 

reached hospital within 24 hours of hemorrhage were 

40% (8/20) while 25% (5/20) within 2-5 days. 20% 

(4/20) patients reached the hospital from 5th day for 2 

weeks, 10% (2/20) patients reached during 3rd week 

and 5% (1/20) after 3 weeks. 

 In this study, 40% (8/20) were hypertensive and 

10% (2/20) had a history of diabetes mellitus. 15% 

(3/20) patients had Ischemic heart disease and 10% 

(2/20) were smokers. No patient had a family history 

of aneurysmal subarachnoid hemorrhage or alcohol 

intake. 

 Patients admitted in Hunt & Hess grade I & II 

were 45% (9/20). Patients in Hunt & Hess grade III 

and IV were 40% (8/20) and 15% (3/20) respectively. 

 60% (12/20) patients were operated in WFNS 

grade I & II while 40% (8/20) patients were in WFNS 

grade III at the time of operation. 

 In this study, 55% (11/20) patients had Ruptured 

A.Com aneurysms. 54.5% (6/11) patients having 

A.Com aneurysms were approached through Right 

pterional approach while 45.5% (5/11) patients were 

operated from left side. 25%(5/20) patients had 

Ruptured MCA aneurysms in which 60% (3/5) 

patients had right MCA aneurysms while 40% (2/5) 

patients had left Ruptured MCA aneurysm. Pterional 

craniotomy was done on the side of the aneurysm. All 

patients had Ruptured MCA aneurysms at the 

bifurcation of MCA territory. 15% (3/20) patients had 

right Ruptured P. Com aneurysms and were operated 

through right pterional craniotomy. T ruptured 

Ophthalmic artery aneurysm was 5% (1/20) in this 

series and approached through left pterional 

craniotomy. Per-operative complications, rupture of 

aneurysm 20% (n = 4), and damage to perforating 

branches of MCA 5% (n = 1). 

 
1 (5%)

3 (15%)

5 (25%)

11 (55%)

A. Com Aneurysms

MCA Aneurysms

Rt. P. Com Aneurysm

Ophthalmic Artery Aneurysms
 

 

Fig. 1:  Distribution of Aneurysms. 
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Outcome 

Postoperatively Meningitis occurred in 5% (n = 1), 

wound infection in 10% (n = 2), Hydrocephalus 10% 

(n = 2), Hemiparesis 10% (n = 2), and death in 15% 

(n = 3). 70% (n = 14) patients were in Glasgow 

outcome scale 4 and 5, 10% (n = 2) in GOS 3, while 

5% (n = 1) were in GOS 2 at six months of Follow-up. 

15% (n = 3) mortality was noted. 

 
DISCUSSION 

In this study, 55% (11/20) patients had an aneurysm of 

anterior communicating artery. It was the commonest 

site of aneurysms. Similar results have been reported 

in other series. In a multi-centre study, the data was 

collected from the eight centers performing aneurysm 

surgery in Pakistan in which anterior communicating 

artery aneurysms accounts for 50% and were reported 

as the commonest of 240 intracranial aneurysms.9 In a 

one-year angiography study of 49 patients at Neuro-

radiology Department Lahore General Hospital, 

Lahore, A.Com artery was also reported as the 

commonest site.11 In one study, Sim also reported A 

Com aneurysm as the commonest and Lee LS as the 

2nd commoner anterior circulation aneurysm.12,13 

 Glasgow Outcome Score 4 & 5 were present in 

91% (10/11) while 9% (1/11) died in our series. 

Operative mortality i.e. 9% of A Com aneurysm is 

comparable with 15% and 4.9%reported by Korol 

et al. and Park SK respectively. The second commoner 

site for aneurysms was MCA. Twenty-five percent 

(5/20) patients had MCA aneurysms in this series, 

20% (4/20) on right and 5% (1/20) on left side. All 

patients had aneurysms on MCA bifurcation. Raja et al 

and Korol et al, reported 19% (46/240) and 20.4% of 

MCA aneurysms in their series which is less as 

compared to our series.12,14 

 For MCA aneurysms in our study, GOS 5 was 

found in 40% (2/5) while GOS 3 in 20% (1/5) of 

patients. 40% (2/5) patients died in this series. 

Operative mortality for MCA aneurysms was 40% 

(2/5). Mortality was higher compared to 11.3% 

mortality for patients with pre-operative Hunt & Hess 

grade I, II and III as reported by Kinouchi and Mizoi.16 

 Ophthalmic artery aneurysms were present in 5% 

(1/20) and had a good outcome. Eldridge reported 

good outcome in 74% patients of ophthalmic artery 

aneurysms.17 

 P. Com aneurysms were present in 15% (3/20) 

patients. Two patients had a good outcome and one 

became severely disabled. It was reported as the 

commonest by Salah-ud-Din and second commoner 

site by Raja.9,10 Good outcome in patients of P. Com 

aneurysm was reported 86% by Raja et al while it was 

66% in our study.9 

 In this study the overall good outcome (GOS 4, 5) 

was 70%. Moderate disability (GOS 3) was 10% and 

5% severe (GOS 2) disability was found. 15% 

mortality (GOS 1) was reported in this series. Hunt & 

Hess and WFNS grading scales at the time of 

admission showed strong correlation with the final 

outcome according to Glasgow outcome scale with p 

value 0.001 (i.e. statistically highly significant). 

 Ogunbgo et al, reported overall favorable 

outcomes in 83.3% of patients.6 In this study, 85% 

(17/20) of patients who had Hunt & Hess grade I, II & 

III on admission had GOS of 5 & 4 in 82% of patients 

as compared to 88% in Ogunbgo et al series.6 

 Our 10% (2/20) patients had moderate disability. 

All patients had this disability before surgery. No 

patient in this group had progression of its 

neurological deficit post-operatively. Post-operative 

moderate disability was reported 20% by Raja et al. 

Salah-ud-Din et al reported no patient ending with 

moderate disability.9,10 

 In this study, 5% (1/20) became severely disabled. 

It was reported 10% and 11% by Raja et al and Salah-

ud-Din et al.9,10 Severe disability reported by Ogunbgo 

et al is 4%.6 These results are comparable to our study. 

Operative mortality was 15% (3/20) in our study group 

as compared to Raja IA series in which mortality was 

10%.9 

 Wong et al. reported 13.7% operative mortality in 

Hunt & Hess grade I, II & III which is comparable to 

mortality in this study in patients with admission Hunt 

& Hess grade I, II & III.7 Also, operative mortality 

was reported 20% in patients with pre-operative Hunt 

and Hess grade I, II and III in Roganovic and 

Pavlicevic series which is comparable to 15% 

mortality rate in our study.8 Similarly, 8.6% mortality 

was reported by David G et al in surgical management 

of giant intracranial aneurysms.18 But, Lafuente et al 

reported 2.6% mortality in surgical management of 

ruptured intracranial aneurysms by experienced 

hands.19 Recently, Lehecka et al reported 0.4% 

mortality in the microsurgical management of distal 

cerebral artery aneurysms and concluded that DACA 

aneurysms surgical management show same outcome 

as for other aneurysms.20 
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CONCLUSION 

It was concluded in our study that Anterior 

Communicating Artery is the commonest of all 

aneurysms and surgical clipping is still comparable 

treatment for Anterior Circulation aneurysms. Major 

determinants of outcome depend upon the Hunt & 

Hess score and WFNS grades on admission and age of 

the patient. 
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