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ABSTRACT 

Objectives:  To analyze the management and outcome of ruptured anterior cerebral circulation aneurysm by 

a variety of procedures including microsurgical clipping. 

Material and Methods:  A quasi-experimental study, carried out in The Department of Neurosurgery, 

Peoples’ Medical University Hospital Nawabshah from November 2010 to December 2020.We enrolled 38 

patients and 40 aneurysms who presented with ruptured aneurysms. Hunt and Hess grading was used to 

evaluate the neurological status and ruptured aneurysms were managed by microsurgical clipping, excision, 

and suture ligation. The outcome was assessed by Good, Fair, Poor, and Worst at the end of one year of 

follow-up. 

Results:  Out of 38 patients Male were (23) 61% and females were (15) 39%, with a mean age of 50±25 years 

with aneurysmal subarachnoid hemorrhage and graded according to Hunt and Hess grade and fissure 

grading. Middle cerebral artery aneurysm was 45%, Anterior communicating artery 30%, Anterior Cerebral 

Artery 10%, carotid bifurcation 2.5%. Multiple aneurysms at internal carotid plus anterior communicating 

artery (n = 2) and internal carotid plus middle cerebral artery aneurysms n = 2. Distal anterior cerebral (n = 1). 

In 33 patients, the aneurysm was clipped, in 3 patients with fissure grading 4 and huge intracerebral bleed 

with signs of brain herniation, decompression plus aneurysm clipping was done, suture ligation (n = 1) and 

excision of a giant aneurysm (n = 3). 

Conclusions:  Microsurgical clipping is considered an ideal modality to secure a ruptured intracerebral 

aneurysm. Rarely it can be amendable by suture ligation, or excision. Presenting Hunt and Hess, fissure 

grading, age, and volume of intracerebral bleed have a direct impact on prognosis. 

Keywords:  Aneurysms, subarachnoid hemorrhage, clipping, ligation, excision. 

Abbreviation:  ACA: Anterior Cerebral Artery. MCA: Middle cerebral Artery. aSAH: Aneurysmal Subarachnoid 

Hemorrhage. CTA: Computed Tomographic Angiography. MRA: Magnetic Resonance Angiography. DSA: 

Digital Subtraction Angiography. SPSS: Statistical Package for Social Services. Acom: Anterior Communicating 

Artery. ICA: Internal Carotid Artery. DACA: Distal Anterior Cerebral Artery Aneurysm. ICB: Intracerebral bleed. 

CSF: Cerebro Spinal Fluid. 
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INTRODUCTION 

A cerebral aneurysm is a life-threatening disease 

that can be defined as an abnormal dilation of the 

vessel wall.1 Most commonly encounter at the 

weakest or diseased layers of the vessel, where 

there is proximal branching or a sudden turn in 

the artery, indicates that hemodynamic stress 

plays a major role.2 Generally accurate prevalence 

and incident is not possible due to cumulative 

factors including sudden and undiagnosed deaths 

without autopsy or radiological intervention. 

Aneurysmal intracranial subarachnoid 

hemorrhage is the most common neurosurgical 

emergency with the prevalence of about 6 – 10 in 

100,000 per annum.3,4 A ruptured aneurysm is 

linked with high mortality and disability 

associated with a 30-day mortality of 35%, hardly 

1/3 of survivors can resume their normal life 

without dependency.5 Mortality of 30to 50% who 

arrival at neuro-critical care is due to delayed 

ischemic even and rebreeding.1,6 Development of 

an aneurysm is most likely due to congenital but 

certain hereditary, degenerative, connective tissue 

disorder, inflammatory, infectious even neoplastic 

disease has a vital role in the aneurysm 

formation.6,7 Anterior circulation aneurysm is 

approximately 85 to 90% and the commonest 

among that is anterior communicating then 

posterior communicating followed by middle 

cerebral artery aneurysms.8 

 Four vessels digital subtraction angiography is 

the modality of choice, which not only helps in 

aneurysm diagnosis but also shows vasospasm.9 

Both microscopic clipping and endovascular 

procedures are effective to obliterate the 

ruptured aneurysm from cerebral vasculature. 

Quality and outcome are further improved by 

additional intraoperative use of indocyanine 

green angiography that discloses the patency of 

parent artery as well as branching and perforating 

arteries during intraoperative application of the 

clip.10 

 Overall postoperative outcomes depend on 

preoperative Hunt and Hess grading, Fisher 

grading, age of the patient, rate of re-bleeding, 

vasospasm.11 

 In this study we have assessed the 

management and outcomes of patients with 

aneurysmal subarachnoid hemorrhage that 

involved anterior cerebral circulation. 

 
MATERIAL AND METHODS 

Study Design and Setting 

A Quasi-experimental descriptive study was 

conducted in the Neurosurgery Department of 

Peoples’ university hospital Nawabshah Sindh, 

from November 2010 to December 2020. 

 
Inclusion Criteria 

All patients presented with aSAH due to ruptured 

anterior circulation aneurysm, Hunt and Hess 

grade I, II, III, IV, & V and Fissure grading 1,2,3, & 

4, Single or multiple aneurysms, berry or sacular 

aneurysms with age between 20 to 70 years were 

included. 

 
Exclusion Criteria 

Subarachnoid hemorrhage other than aneurysms 

rupture, fusiform, dissecting, posterior circulation 

aneurysms, blister aneurysms. Patients with age 

less than 20 years or above 70 years were also 

excluded. 

Data Collection 
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All patients of aSAH admitted were assessed 

clinically by using Hunt and Hess grading. Later 

plain CT scan (Computed tomography) of the 

brain, CTA (Computed tomographic 

Angiography), or MRA (Magnetic Resonance 

Angiography), and DSA (Digital subtraction) 

angiography were done in patients with Hunt and 

Hess grade I, II, III. In grades III and IV, 

angiography and surgical intervention were 

performed when the patient was stabilized. Pre-

operative status of the patient, Intraoperative 

findings, and postoperative status along with 

surgical approach and management were 

enrolled and documented in proforma. A hospital 

ethical committee approval was received and 

close relatives or guardians were informed, 

counseled and written consent was obtained. 

 
Data Analysis 

All collected data were analyzed by using SPSS 

(Statistical Package for Social Services) version 25 

data analyzer. 

 
Numerical Data 

Numerical Data mean and standard deviations 

were calculated for numerical data like age. 

Categorical data like gender, location, and type 

of aneurysm and type of surgical procedure, and 

clinical symptoms were presented as percentages 

and frequencies. 

 
RESULTS 

Age, Clinical, and Radiological 

Assessment 

In 38 patients there were 40 aneurysms. Males 

were n = 23 (61) and females were n = 15 (39%). 

The male to female ratio was 1.53:1 and the mean 

age at presentation was 50 ± 25 years. Plain CT 

scan of the brain, 4 vessel CT angiography, and 

digital subtraction angiography were performed, 

when presented to us with aneurysmal 

subarachnoid hemorrhage. 

 Patients diagnosed on CT angiography were 

10 (53%), on DSA 20 (26%), on MR angiography 5 

(13%), and on plain CT of the brain, there were 3 

(8%). Patients that presented in Hunt and Hess 

grade IV were 8, Grade V in 5, Grade III in 18, 

grade II in 7, and grade I in one (See Figure 1). 

Radiological assessment of SAH was done by 

Fissure scale, where grade 1 was reported in 

none, Grade 2 in 5, grade 3 in 20, grade 4 in 10 

patients (Figure 2). 

 

 
 

Figure 1:  Number of patients in Hunt & Hess Scale. 

 

 
 

Figure 2:  Number of patients in Fissure Grading. 

 

Incidence, Location, and Surgical 

Approach 

In our setup, we found MCA aneurysm in 18, 

Acom (Anterior communicating Artery) in 12, and 

others (see Figure3). Pteronial craniotomy was 

done in all cases (n = 26) except distal ACA 
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aneurysm and some Acom, which were 

approached by frontal interhemispheric approach 

(n = 12). The time interval between presentation 

and surgical intervention was 28 ± 16 days. 

Surgical procedures 1 – clipping only. Simple 

Yasargil microsurgical clips were applied in 33 

(82.5%). 

 
Decompression and Clipping 

Aneurysms of M2 branch of MCA in 3 (7.5%) who 

presented with huge ICB (Intracerebral bleed) 

with marked brain herniation and Hunt and Hess 

grade IV and V, emergency decompression 

craniectomy, and in those where clot evacuation 

plus clipping of aneurysm was done. 3 Libation. 

Suture ligation of giant MCA aneurysm was done 

1 (2.5%) and 4 in 3 (7.5%) patients thrombectomy 

and excision of giant thrombosed aneurysm were 

successfully performed. The single clip was 

successfully applied to completely obliterate the 

aneurysm in 30 (75%) patients, two clips in 5 

(12%) patients, and five clips in 1 (2%) case. 

 

 
 

Figure 3:  Location of Ruptured Aneurysms. 

Key: MCA: (Middle Cerebral Artery Aneurysm), Acom: 

(Anterior Communicating Artery), ACA: (Anterior Cerebral 

Artery), ICA (Internal Carotid Artery), DACA: (Distal Anterior 

Cerebral Artery Aneurysm). 

 

 

Clip Application 

MCA aneurysms n = 2 ruptured intraoperatively, 

which was successfully managed by applying 2 

clips and 5 clips respectively and patients woke-

up without inadvertent injury (Figure 4). 

 The patient to whom 5 clips were applied had 

mild postoperative hemiparesis. We had 

hypertensive plus smoker (n = 10), ischemic heart 

disease patient (n = 5), alcoholic (n = 10), 

diabetes mellitus (n = 3), female smoker of Biri 

(cheap cigarette made-up of unprocessed 

tobacco wrapped in leaves), and Hukka (it’s cheap 

and local tobacco pipe with a long, flexible tube 

that draws the smoke through water and 

unprocessed tobacco contained in two bowls) 

(n = 2). 

 

Complications and Management 

A patient who developed immediate 

postoperative transient hemiplegia and aphasia 

n = 1, wound infection and CSF (Cerebro Spinal 

Fluid) leak n = 3, CSF leak which was managed 

with acetazolamide 250mg orally twice a day, 

pressure bandage and continues epidural drain 

for 72 hours, Intracerebral bleed (n = 1), 

extradural hematoma (n = 1), hydrocephalus 

(n = 3), impaired cognition (n = 6), psychosocial 

impairment (n = 3), partial seizures (n = 2) and 

generalized seizures in (n=1) were managed with 

a combination of valproic acid 500mg twice a day 

and Levetiracetam thrice a day. One patient died 

due to a respiratory problem. 

 

Prognosis 

Postoperatively, 8 patients improved from Hunt 

and Hess grade III to II in 2weeks. 5 patients from 

III to I in 4 months, 7 patients retained in grade III 

even after 6 months. 10 patients improved from 

grade II to I, two patients remained in grade 5. 

Five patients got worse from grade IV to grade V. 

This was collectively assessed by Good, fair, poor, 

and worst prognosis (see Table 1). A relatively 
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Figure 4:  Computed Tomographic and Angiographic Images of Ruptured Middle Cerebral Artery Aneurysm 

Before and After Clips Application. Pictures Added with Consent and Permission of Patient. 

 
Table 1:  Clinical Assessment and Outcome. 

Outcome Number Percentage 

Good 

(Hunt and Hess I,II+ mild disability 
23 60.53 

Fair 

Hunt and Hess III+ moderate 

disability 

7 18.42 

Poor 

Hunt and Hess IV,V+ severe  

disability 

7 18.42 

Worst 

Death 
1 2.63 

Total: 38 100.00 
 

better outcome was noticed in the younger age 

group and the mean age at presentation was 45 

years. Clinical assessment of the patient was 

followed up for a maximum of one year. 

 

Follow-up 

Regular follow-up was done after 2 weeks, 4 

weeks, then 2 months, 6month and the final visit 

were done after one year. The patient who fails to 

visit was contacted in person. Ten patients were 

retained in a high dependency unit for maximum
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Figure 5(a):  Plain Computed Tomographic and (b) Digital Subtraction Angiographic, (c) Intraoperative and (d) Postoperative 

(Excised) Images of Giant Right Anterior Cerebral Artery Aneurysm. 

 
of 30 days because of chest infection, wound 

infection. 

 
DISCUSSION 

Ruptured intracranial aneurysm carries high 

fatality. Size, location of aneurysm along with the 

volume of hemorrhage, and surgeons’ experience 

are the potential risk factors for a good outcome. 

 In our study, males dominated n = 23 (61%) 

with SAH which is similar to Wadd et al. reported 

males were 84% and females 60%. Albeit Khan et 

al. had reported female dominancy with SAH 

n = 11\20, (55%).2,12 The reason could be a 

cultural and social preference for males, even 

mostly female patients who came with SAH their 

guardian preferred nonsurgical and home care 

management. Middle cerebral artery aneurysms 
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were the commonest site about 45% n = (18/40), 

which correlates with the study conducted by 

Rinne et al, in which out of 1314 intracranial 

aneurysms 690 (39%) were MCA aneurysms.13 

Patients with M2 (Segment of MCA) ruptured 

aneurysm who presented in emergency with 

temporal/middle fossa intracerebral hematoma 

volume >30ml with a sign of brain herniation and 

Fissure grade 4 and 5 were taken directly to 

emergency operation theater for decompression 

of clot and clipping of ruptured aneurysm was 

done by the most senior neurosurgeon and 

postoperative kept in ICU. A young man who 

presented with giant MCA aneurysm n = 1, partial 

internal debulking of the thrombosed aneurysm 

with silk suture ligation was done and the patient 

successfully recovered.14 Out of 3 giants 

thrombosed aneurysm 2 were excised and 

clipped, n = 1 of A2 (branch of ACA) aneurysm 

complete excision of the thrombosed aneurysm 

was done without clip application postoperative 

patient experienced the akinetic type of mutism, 

new-onset hemiparesis, and aphasia, which was 

completely recovered over 3 months (Figure 5). 

Acom aneurysm was the 2nd most common site 

n = 12 (30%). 

 Right-sided Pterional approach preferred (n = 

18) than left side except in MCA aneurysms which 

was approached from ipsilateral to aneurysmal 

bleed and when dominant vessel on the left side 

(n= 8).In case of multiple aneurysm clinoidal 

internal carotid artery plus Acom aneurysm, 

anterior clinoid was drilled, the temporary clamp 

was applied on ICA for 2 – 3 minutes and 

aneurysm that was arising from clinoidal segment 

was first clipped followed by clipping of Acom 

aneurysm. The same strategy was applied on 

multiple aneurysms of ICA and MCA aneurysms. 

We have n = 1 (2.6%) postoperative mortality 

while Lafuente and Maurice-Williams had 

mentioned operative mortality of n = 2 (2.6%) 

and 0.4% mortality was reported by Lahecka et al, 

for DACA aneurysms. Jahangir et al. mentioned 

15% mortality.15,16,12 Although DSA is considered 

to be ideal for diagnostic modality for any 

vascular anomalies and lesion, we have 

considered it in patients that can afford the cast 

of DSA and are stable to travel from our setup to 

where DSA is available. Mostly 6 or 12-hours after 

surgery repeat CT scan of the brain was done that 

depends on the post-op status of the patient.  We 

noticed hydrocephalus in n = 3 (7.89%) and 

infection n = 3 (7.89%), while Taha et al. 

mentioned 2 (56%) had hydrocephalus and 0% 

infection was reported by them.17 

 The earliest intervention within 72 hours was 

done in MCA aneurysm n=3 with IC bleed and 

sign of brain herniation. Keeping in mind the 

general and neurological status of patient and 

Hunt and Hess grading, period of vasospasm, 

unavailability of DSA at our setup or nearby, 

mostly n = 35 late surgical intervention of 

maximum 28 ± 16 days done. Most 

neurosurgeons in 1970 preferred surgery after 

vasospasm due to swollen brain, surgical 

manipulation is quite lethal.11,18 In 2016, Mees 

Dorhout et al, evaluated that early intervention 

has better outcomes as compared to late.19 

 In our study patients that survived initial 

hemorrhage and developed vasospasm were 

managed by triple H therapy to achieve relative 

hypertension, hypervolemia, and hemodilution, 

with the help of crystalloid and osmotic 

(mannitol) infusion. During that period 

anticonvulsant and calcium channel blockers, 

stool softeners were prescribed and low dose 

corticosteroids were continued and tapered 

regularly. 

 In 2016, Orakdogen et al. analyzed that 

aneurysm size, WFNS grade, vasospasm, and age 

of the patient are the most prognostic factors for 

any aneurysm surgery.20 Bohnstedt and Samaha 

analyzed that Hunt and Hess and neurological 

status on admission has a direct impact on 

outcome.21,8 

 In this study we have N = 23 (60.5%) patients 

had good, 7 (18.42%) had fair and n = 7 (18.42%) 

poor and n = 1 (2.6%) worst outcome was 
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noticed. A study analyzed by Wadd et al. 

reported, no disability = 23 (32.9 %) in grades I, II, 

slightly disability n = 23 (33.9%) in grade 3, 

moderate disability n = 24 (34.3%). The overall 

favorable outcome of coiling that was reported 

was about 68.6%, the unfavorable outcome was 

(33.1%) and death in 4.3% of patients.2 Koivisto 

et al, reported poor outcomes in 33% of patient.22.  

David et al, reported operative mortality of 8.6% 

in the giant intracranial ruptured aneurysm, while 

Lafuente and others reported 2.6% surgical 

mortality by well experiment surgeons.23,15 Even 

with limited diagnostic and surgical resources like 

unavailability of digital subtraction angiography 

to diagnose vascular anomalies and diffusion 

magnetic resonance angiography to evaluate the 

delayed cerebral ischemic event along with the 

very low economic status of our patients we have 

safely and successfully managed the ruptured 

anterior circulation aneurysms with microsurgical 

clipping, suture ligation and excision of the 

thrombosed aneurysm. Some selected cases of 

ruptured MCA aneurysms can be managed by 

decompressive craniotomy, clot evacuation, and 

aneurysmal clip application. 

 
Recommendation 

Intraoperative use of a magnificent microscope 

with precise surgical skills, safe, accurate, and 

meticulous handling of the ruptured aneurysm, 

and perforating cerebral branches can achieve 

good results. 

 
Limitation 

It was a single-center study that covers most of 

the population of interior Sindh. Age below 20 

years was not studied. Ruptured intercavernous 

internal carotid artery aneurysm and posterior 

circulation aneurysms were not included. We had 

a limited number of patients with limited 

diagnostic and surgical resources. 

 

CONCLUSION 

Microsurgical clipping provides safe and 

complete obliteration of the ruptured cerebral 

aneurysm. Rarely aneurysm can be managed 

successfully by ligation and excision depends on 

underlying pathological condition. Presenting 

neurological status, degree of hemorrhage, age, 

comorbid condition, and expertise of 

neurosurgeon has a major impact on the 

outcome. 
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