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Abstract 
 
The Department of Neurosurgery, Sher-i-Kashmir Institute of Medical Sciences (SKIMS) Kashmir, sought 
to analyze all cases of subarachnoid hemorrhage (SAH) admitted from January 1983 to June, 2010 (27 
years). The incidence of SAH in Kashmir at a given time is approximately 13/100000 population years. Of 
2923 stroke patients admitted, SAH comprised of 31.02% (907/2923) with 92.06% adults and 7.93% chil-
dren revealing a male: female ratio of 1.0: 1.78 (300 males: 535 females). The familial SAHs were 8.37% 
and familial aneurysms 8.51% common. The rupture of a saccular aneurysm was the most common 
(54.35%) cause of SAH in 191 males, 297 females and 5 children as detected by the carotid, digital subtrac-
tion and CT-angiography. The most common (36.10%) aneurysmal site was anterior communicating ar-
tery. About 30.83% aneurysmal patients had double/multiple aneurysms, thus more than 705 aneurysms 
were found in 493 patients. The arterio-venous malformation (AVM) in children was the commonest 
(65.51%) cause of SAH. The diagnostic tools of choice were lumbar puncture, carotid angiography and 
plain CT-scan brain. However CT angiography emerged as a better alternative to digital subtraction an-
giography, in revealing aneurysms and AVMs. While 35.61% cases were in Hunt-Hess poor grade (IV and 
V) with 63.15% deaths, an overall mortality of 36.60% in all SAH cases was observed. The initial bleeding 
episode led to 24.26% mortality while rebleeding occurred in 28.96% surviving cases and caused 12.35% 
mortality. A total of 32.04% aneurysms died. Good recovery was seen in 14.99% SAH cases and 19.6% 
aneurysmal ruptures. Noted finding was intra-operative enlargement of aneurysms that appeared smaller 
pre-operatively on CT-angiography. The special risk factors are ‘Jejeer’ Smoking and ‘Salt-Tea’ twice a 
day.  
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Introduction            
                                           
Spontaneous intracranial subarachnoid hemorrhage is the 
presence of blood in the subarachnoid space, bounded by 
the arachnoid and piamater, due to rupture of either an 
aneurysm or arterio-venous malformation or due to hyper-
tension or an unknown cause. The literature reveals aneu-
rysms as the most common cause of spontaneous SAH 
with 40% aneurysmal rupture on the Acom.A, 36% on the 
MCA, 34% on the ICA and Pcom.A and 6% on the ACA 
[1]. In 1924, London neurologist Sir Charles Symonds 
(1890–1978) gave a complete account of all major symp-
toms of subarachnoid hemorrhage, and he coined the term 
"spontaneous subarachnoid hemorrhage" [2]. SAH is a 
form of stroke and comprises 1-7% of all strokes [3]. 
Spontaneous SAH is sudden in 90% cases and is charac-
terized by sudden onset severe headache of bursting na-
ture in 60% cases usually in occipital region irrespective 
of aneurysmal rupture. This can be diagnosed by standard 
tools like lumbar puncture, CT-scan and 4-vessel cerebral 
angiography. The features of meningeal irritation, mini-
mal neurologic findings of localizing value and presence 

of blood in CSF, along with headache, nausea, vomiting 
and transient loss of consciousness are described by two-
thirds of patients experiencing subarachnoid hemorrhage 
[4]. The incidence of SAH in United States of America  
(USA) on the average has remained constant at approxi-
mately 11 per 100,000 population annually while the 
deaths from SAH account for about 16 per 100,000 popu-
lation [4, 5]. The assessed natural history of SAH in a 
patient states that there is just one chance of good recov-
ery out of five and one chance of getting crippled by the 
disease, while as there are three chances out of five to die 
sooner or later. Even 10-15% die before reaching hospital 
and those who survive often have neurological or cogni-
tive impairment [6].  
 

The early concept of aneurysmal SAH in India being un-
common, by B. Ramamurthi, has been proved wrong over 
time but the real incidence of SAH in India, due to lack of 
exact epidemiological data, remains questionable [7]. The 
purpose of this study, though hospital based, was to de-
fine and document the incidence of aneurysmal SAH in 
the Indian Kashmir, which was found to be lacking in the 
literature.  
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Material and Methods 
 
This is a retrospective study of intracranial spontaneous 
subarachnoid hemorrhages (SAH) from January, 1983 to 
June, 2010 conducted by a single tertiary Neurosurgical 
Unit in J & K which has a uniform protocol to manage 
SAH patients and is backed by a methodical and ad-
vanced Medical Records Department to maintain the re-
cords. The patient case files were retrospectively studied 
from January 1983 to June, 2010. The patients were tri-
aged according to the history and clinical status as as-
sessed by the Glasgow Coma Scale (GCS), Hunt and 
Hess clinical grading, World Federation of Neurological 
Surgeons (WFNS) grading and imaging status as assessed 
by the Fischer grading system (amount of blood on CT-
scan), digital subtraction angiography (DSA), two/four 
vessel carotid angiography and CT-angiography. The pro-
tocol to manage all SAH patients in this study was early 
surgery, if able to sustain protocol requirements, and 
(since 1993) prophylactic hypertensive hypervolemic he-
modilution “triple-H” therapy. After resuscitation, either a 
lumbar puncture (LP) or plain CT scan brain followed by 
bilateral carotid angiography (holds true from Jan., 1983 
to Dec., 2002) or immediate NCCT-scan brain (if SAH 
was found, no lumbar punctures performed) followed by 
either digital subtraction angiography (DSA), bilateral 
carotid angiography or CT-angiography (from Jan., 2003  
to June, 2010) . The SAH was recognized by the lumbar  
puncture and NCCT brain while as the cause of SAH like 
an aneurysm or an arterio-venous malformation, was 

identified on carotid angiography, CT-angiography and 
digital subtraction angiography. After angiography re-
vealed an aneurysm(s) or AVM, surgical intervention was 
performed, while cases with negative angiography were  
 
subjected to the repeat angiography. All the SAHs with 
hypertension or of unknown cause were managed conser-
vatively. The outcome was assessed by the most popular 
scale, Glasgow outcome Scoring (GOS) scale. The data 
was compiled and results analyzed statistically by SPSS 
11.5 programme. 
 
Observations 
 
Incidence 
 Presuming the population of Kashmir, India, as 7 million 
(Census 2010-2011), observations revealed that the preva-
lence of subarachnoid hemorrhage (SAH) in Kashmir is 
about 13/100000 population years. Analysis showed that 
a total of 2923 strokes were admitted over a period of 
more than 27 years including 907 spontaneous subarach-
noid hemorrhages (SAHs), comprising 31.02% = 
907/2923 (Table 1). The most strokes i.e. 56.51% (1652 
out of 2923) and the most SAHs i.e. 55.45% (503 out of 
907) were found from the age-group of 41-60 years and 
most were aneurysmal (54.35% = 493/907) in origin. The 
8.37% (76/907) patients with SAHs had history or evi-
dence of blood-relations either being dead or treated of 
SAH and 55.26% (42/76) of these were aneurysmal.    
 

 
Table 1. Age, sex and causes of subarachnoid hemorrhages. 

 
Sex Causes Age 

(years) 
No. of  

Strokes 
 
 

No. 
of  SAH Males Females Chidren# 

 
Cases of 

Aneurysms 
Cases 

of AVMs 
Hypertension Idiopathic 

 0 - 20 240 84 
 

7 
 

5 72 17 19  0 48 

21 - 40 731 223 101 122   0 94 7 60 62 
41 - 60 1652 

56.51% 
503 
55.45% 

132 
 

371 
 

   0 
 

352 
 

3 148 0 

61 - 80 300 97 60 37   0 30 0   62 5 
Total 2923 907 300 535 # 72 493 

54.35% 
29 270 115 

 # Children were those patients who had an age of 18 years and less. 
*Male : Female ratio of SAH = 1.00 : 1.78 
*Aneurysmal distribution: Males= 191; Females= 297; Children= 5 
*AVM distribution: Males= 4; Females=3; Children= 19 
*Presuming 7 million as population of Kashmir, India, the incidence/prevalence of SAH is 13/100000 
  population years. 
*SAH forms 31.02% (907/2923) of all strokes.   
*Age group of 41-60 years reveals most strokes (56.51%) and SAHs (55.45%). 
 
Age and Sex 
The age group most struck by the subarachnoid hemor-
rhage (SAH) was 21 – 60 years, comprising 80.04% (726 
patients) of a total of 907 SAHs, while 55.45% (503/907)  

 
of these were from the age group 41 – 60 years. The age 
group least effected was 0 – 20 years, where children (be-
low 18 years) comprised of 7.93% (72/907) from a total 
of 9.26% (84/907) SAHs. Other than 7.93% (72/907) 
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children with SAH, the males formed 33.07% (300/907) 
and females 58.98% (535/907) of all SAHs with a 
male/female ratio of 1.oo : 1.78. The aneurysmal SAHs, 
which contribute 54.35% (493/907) of all SAHs, mainly 
affect age group of 41 – 60 years with 71.39% (352/493) 
cases. The aneurysmal SAHs comprised of 38.74% 
(191/493) males, 60.24% (297/493) females and (5/493) 
children, with a M/F ratio of 1.00 : 1.55 (Table 1). While 
65.51% (19/29) of all arterio venous malformations 
(AVMs), which form 3.19% (29/907) of all SAHs are 
found in the age group of 0 – 20 years (Table 1).  
 
Neurological status on admission 
 
Symptomatology                                                                                                                                                                                                                                                                                          
Among SAHs the most common symptoms were head-
ache 90.51% (821/907), loss of consciousness 69.45% 
(630/907), weakness of a body part 40.79% (370/907), 
visual disturbances 29.98% (292/907), speech distur-
bances about 16% (145/907) and convulsions 7.82% 
(71/907). The patients of SAHs due to AVMs had most 
headaches and convulsions (86.20% each = 25/29 each). 
The aneurysmal SAHs had 73.22% (361/493) headaches 
and hypertensive SAHs had 80% (216/270) headaches. 
The meningeal irritation was the most common sign, 
68.46% (621/907) found in all SAHs and 50.70% 
(250/493) in aneurysmal SAHs. The fundal abnormalities 
were 31.86% (289/907) common in all SAHs and 89.25% 
(241/270) in hypertensive SAHs, while 16.43% (81/493) 
aneurysmal SAHs showed fundal abnormalities. The 3rd 
nerve palsy was seen in 9.59% (87/907) of all SAHs and 
15.61% (77/493) aneurysmal SAHs. The Electrocardio-
graphic (ECG) changes in the form of QT prolongation, Q 
waves and cardiac dysrhythmias have been seen in 
50.93% (462/907) of all SAHs and 55.78% (275/493) 
aneurysmal SAHs. 
 
GCS (Glasgow coma Scale) Score and WFNS Grading 
System 
 Nearly half of the 907 SAH patients, 49.28% (447/907), 
were admitted with a GCS Score of 13-14 and half of the-
se without a focal neurodeficit, thus fulfilling the WFNS 
grade criteria of 2 and 3. The worst GCS Score of 6 and 
less was found in 21.60% (196/907) cases, included in the 
WFNS grade 5. All the patients with good score (GCS 15) 
i.e. 15.10% (137/907) SAHs, on admission, were WFNS 
grade 1. None of the 907 SAHs presented symptomless or 
with unruptured and intact aneurysms, so no patients were 
in WFNS grade 0. The aneurysmal SAHs were admitted 
mostly, i.e. 49.49% (244/493), with a GCS Score of 13-14 
and WFNS grade of 2 and3. The best admission GCS 
score of 15 and WFNS grade of 1 was found only in 
19.26% (95/493) aneurysmal SAHs. While the worst GCS 
score of 3-6 and WFNS grade 5 was applicable to the 
18.86% (93/493) SAHs caused by the aneurysms, com-
paratively small number (12.37% i.e. 93/493) of aneu-
rysmal SAHs were in the GCS score of 7-12 and WFNS 

grade 4. Most of the hypertensive (56.66%=153/270), 
AVMs (75.86%=22/29) and idiopathic (60.86%=70/115) 
SAHs had admission GCS score of 13-15 and WFNS 
grade of 1, 2 and 3.    
 
Hunt Hess Grading System 
About 36.38% (330/907) of all SAHs were admitted in 
Hunt Hess good grade (I, II), resulting in a mortality of 
19.69% (65/330). The SAHs with poor grade (IV, V), 
35.61% (323/907), had worst mortality of 63.15% 
(204/323) and moderate grade (III) SAHs admitted, 
28.00% (254/907), were having a death rate of 24.80% 
(63/254). By sex incidence, more females, i.e. 28.44% 
(258/907) were in poorer grade (IV, V) of SAH as com-
pared to males with 4.18% (18/907). About only 16.20% 
(147/907) females were in good grade (I, II) of SAH as 
compared to the 18.19% (165/907) males in grade I and II 
(good grade). The overall female mortality was 59.33% 
(197/332) as compared to an overall male mortality of 
30.42% (101/332). While most of the children, i.e. 5.94% 
(54/907) were admitted in the poor and moderate grade (I, 
II, III) of SAH, the total mortality of children was low at 
10.24% (34/332), compared to males and females. The 
aneurysmal SAHs (493 cases) were equally found in poor 
grade (34.68%=171/493) and good grade (34.07%= 
168/493) of Hunt Hess grading system with an overall 
mortality of 47.59% (158/332). Out of 29 SAHs due to 
AVMs 24.13% (7/29) were in the poor grade (IV, V) 
SAH and 62.06% (18/29) had grade I and II SAH. But a 
total death rate of 0.60% (2/332) for AVMs was negligi-
ble as compared to aneurysmal, hypertensive and idio-
pathic SAHs. 
 
Risk Factors 
Adults formed 92.06% (835/907) cases of all SAHs. An-
eurysms were the leading cause, 54.35% (493/907), of all 
SAHs. The females outnumbered with 58.98% (535/907) 
SAHs, mostly postmenopausal, and depicted a male/-
female ratio of 1.00/1.78. Familial SAHs were found to 
occur in 8.37% (76/907) and most, 55.26% (42/76), of 
these were aneurysmal in origin. The largest number of 
SAHs, 77.39% (702/907), got admitted in emergency, 
during chilly winter months of the year. Long  history 
(more than 10 years) of tobacco smoking, in the form of 
cigarettes, huka (as “JEJEER” special to Kashmir) and 
pipes, was confirmed in 66.48% (603/907) patients. The 
use of sympathomimetic drugs like phenylpropanolamine, 
especially during chilly winters, was found in all cases. 
The history of intake of dietary salt in a high proportion, 
as Kashmiri “Salt-Tea twice a day” is found in all 100% 
(907) SAHs.          
 
Causes and investigations 
The analysis proved four major causes of SAH in the 
Kashmir valley. The aneurysmal rupture, as a cause of 
SAH, was found in about more than half the cases i.e. 
54.35% (493/907) of all subarachnoid hemorrhages. A 
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total of 705 aneurysms were found in 493 patients with a 
patient/aneurysm ratio of 1.00: 1.43. The aneurysmal 
SAHs comprised of 38.74% (191/493) males, 60.24% 
(297/493) females and (5/493) children, with a M/F ratio 

of 1.00: 1.55 (Table 1). The hypertension caused 29.76% 
(270/907) of all SAHs. The AVMs lead to 3.19% 
(29/907) subarachnoid hemorrhages and most i.e. 65.51% 
(19/29) of these were children.  

 
Table 2.. CT-SCAN Findings and SAH Fisher Grades IN 785 patients 
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TOTAL 

 Blood in Subarachnoid Space 353  7    68  54 0 258 224 - 482  
Aneurysm as High attenuating Lesion   164 0   0   0 - - - - 164  
Intraventricular Hemorrhage 90  3   70  15 - - - 178 178  
Intracerebral Hemorrhage  45  6   61   13 - - - 125 125 
Rebleeding  188  2   6   3 - - - - 199  
Hydrocephalus 46 1   31   5 - - - - 83 

Infarct 15 1  10   5 - - - - 31 
*Initial SAH lead to 24.25% (220 deaths out of 907) deaths 
*A total of 21.94% (199/907) patients rebled 
*Aneurysms rebled 94.47% (188/199) of all rebleeds. 
*Rebleeding caused 56.28% (112 deaths/199 rebleeds) mortality, which comprise of  
      33.73% (112/332 deaths) of all deaths (36.60%  = 332/907 ).   
                       
           Table 3. Angiographic types and findings in 837 patients 
 

Cases with Aneu-
rysms 

Vasospasm Complications 
 

TYPE 
 
 

No. of 
Cases 

Single 2 or 
More 

Cases 
AVMs 

Negative An-
giography 

L
ocal 

D
iffuse 

H
em

iparesis 

R
ebleed 

D
eaths 

CAROTID AN-
GIOGRAPHY 
(+ Vertebral An-
giography) 

437  137  63  15  222 149 66 21 35 5 

   UNILATERAL 87 36 20 7 24   4 8 0 
   BILATERAL 291  93  38 6 154   12 18 2 
    4-VESSEL 59 8 5 2 44   5 9 3 
CT-
ANGIOGRAPHY 

205 103  59   9 34 62 13 0 3 0 

D S A 147 97 29 3  18 52 9 0 0 0 
MR-
ANGIOGRAPHY 

 48  4 1   2 41 0 0 0 0 0 

 341  152  263 88  21 38 5  
TOTAL  

 
 837           493 

 
 29 

 
 315        351           64 

     *Angiography detected more than 705 aneurysms in 493 patients, 29 AVMs in 29 patients with an accuracy of 
62.36% (522/837)   *Aneurysmal distribution: Males= 191; Females= 297; M:F. Ratio = 1.00 : 1.55; Children= 5 
 
Lumbar Puncture (LP) 
The Lumbar puncture was performed in 69.45% 
(630/907) cases. Though initially every patient of SAH  

 
was diagnosed by lumbar puncture only, it was negative 
in 5.07% (32/630) cases. Thus LP was diagnostic (sensi-
tive) in 94.9% (598/630) SAHs.  
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 Non-Contrast CT-Scan Brain 
The non-contrast CT scan (NCCT) brain was performed 
in 86.54% (785/907) SAHs. The initial scan of 61.40% 
(482/785) SAH patients showed blood in subarachnoid 
space and 73.23% (353/482) of these were aneurysmal 
SAHs. About 20.89% (164/785) SAHs which underwent 
initial plain CT-scan brain, revealed aneurysms as high 
attenuating lesions (Figure 1). The NCCT brain showed 
that of all intraventricular hemorrhages (IVHs), 50.56% 
(90/178) IVHs were from aneurysmal SAHs. The in-
tracerebral hemorrhages (ICH), lobar, thalamic etc; were 
found on initial CT-scan in 15.92% (125/785) of SAHs, 
mostly in hypertensive and aneurysmal SAHs. The re-
bleeding was confirmed in 25.35% (199/785) patients on 
CT-scan and 94.47% (188/199) rebleeds were aneurysmal 
SAHs. The hydrocephalus was found in 10.57% (83/785) 
scans, most of these i.e. 55.42% (46/83) belonged to an-
eurysmal SAHs. There were 3.94% (31/785) patients with 
unilateral and unilobar or bilobar infarcts, of which 
48.38% (15/31) were aneurysmal SAHs [Table 2]. 
 
Fischer Grade Classification on NCCT Brain 
The subarachnoid hemorrhage of Fisher grade 2 (su-
barachnoid hemorrhage less than 1mm thick on CT scan) 
and 3 (more than 1mm thick) appearance was found in 
61.40% (482/785) scans. Out of all Fisher grade 2 and 3 
SAHs, the aneurysms were the cause of 73.23% 
(353/482) patients. The Fisher grade 4 (Any thickness 
with intraventricular hemorrhage or parenchymal exten-
sion) appearance was found in 38.59% (303/785) of those 
scanned for SAH and of this 44.55% (135/303) patients 
were aneurysmal SAHs. The NCCT brain for SAH was 
100% sensitive in the study [Table 2].   
 
Angiography 
The commonest diagnostic tool to reveal the cause of 
SAH was angiography which detected more than 705 an-
eurysms in 493 patients with a patient/aneurysmal ratio of 
1.00: 1.43 and 29 AVMs in 29 SAHs, thus angiography 
was 62.36% (522/837) accurate. This procedure also re-
vealed diffuse and local vasospasm in 41.93% (351/837) 
SAHs and had a mortality of 0.59% (5/837). Out of all 
SAHs (907), about 92.28% (837/907) patients were sub-
jected to different types of angiographies available in dif-
ferent periods of time from 1983 to 2010 [Table 3]. How-
ever 7.71% (70/907) patients were either dead before an-
giography could be performed or were allergic to the con-
trast material used so that angiography was abandoned.  
 
a. Carotid/vertebral angiography: 
After lumbar puncture (LP) proved presence of SAH, 
48.18% (437/907) patients were subjected to the unilat-
eral or bilateral carotid and vertebral angiography to de-
tect any aneurysms or/ and AVMs as a cause of SAH. The 
unilateral carotid angiography was performed in 19.90% 
(87/437), bilateral in 66.59% (291/437) and 4-vessel (+ 
vertebral) angiography was performed in 13.50% 

(59/437) SAH cases. The carotid/vertebral angiography 
proved positive in 49.19% (215/437) SAHs and negative 
in 50.80% (222/437) cases with a positive to negative 
ratio of 0.96 : 1.00. However vertebral angiography alone 
proved negative in 75.57% (44/59) cases i.e. less accurate 
than carotid angiography. The carotid angiography de-
tected single aneurysms in 137 SAH cases and two or 
more than 2 aneurysms in 63 SAHs which amounted to 
more than 263 aneurysms in 200 aneurysmal SAHs (Fig-
ure 2). The carotid angiography detected 15 AVM cases. 
The local vasospasm was revealed in 34.09% (149/437) 
and diffuse vasospasm was found in 15.10% (66/437) 
SAH cases. The carotid/vertebral angiography led to 
1.14% (5/437) deaths, mostly (3 out of 5) due to vertebral 
angiography [Table 3].   
 
b. CT-Angiography: 
About 24.49% (205/837) patients were subjected to the 
CT-angiography. The CT-angiography was negative in 
16.58% (34/205) and positive in 83.42% (171/205) pa-
tients with an accuracy of > 83%. More than half of the 
investigated patients, 50.24% (103/205) had single and 
28.78% (59/205) had two or more than two (multiple) 
aneurysms, thereby detecting more than 221 aneurysms in 
162 patients (Figure 3). CT-angiography also depicted 
4.39% (9/205) AVMs. The vasospasm was found in 
36.58% (75/205) patients. The procedure had negligible 
complications [Table 3]. 
 
c. Digital subtraction Angiography (DSA) or Catheter 
Angiography: 
The DSA or catheter angiography was performed on 
17.56% (147/837) with > 87% accuracy in determination 
of cause of SAH and was negative in 12.24% (18/147) 
patients. About 65.98% (97/147) patients had single aneu-
rysm and 19.72% (29/147) SAHs revealed two or more 
than two aneurysms that made it 155 aneurysms in 126 
patients of SAH. The 2.04% (3/147) patients who under-
went DSA prove to be the AVMs. The DSA detected va-
sospasm in about 41.49% (61/147) patients and the pro-
cedure had no complications [Table 3].   
 
d. MR-Angiography: 
MR angiography was the least used tool to discern the 
cause of SAH. Only 5.73% (48/837) SAHs were sub-
jected to this imaging procedure with only 14.58% (7/48) 
accuracy and 85.41% (41/48) negativity [Table 3]. 
Among SAHs caused by aneurysms and AVMs, 8.31% 
(4/48) showed single and 2.08% (1/48) depicted double 
aneurysms, while 4.16% (2/48) patients had AVMs.  
 
Site and Number of Aneurysms (Multiple aneurysms)                                              
The 493 aneurysmal SAH patients were harbouring 705 
aneurysms, detectable angiographically. The aneurysms 
were the most common cause of SAH in 54.35% 
(493/907) patients. The 69.16% (341/493) aneurysmal 
SAHs, each, harbored single aneurysm and 30.83% 
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(152/493) cases had 2 and more than 2 (multiple) aneu-
rysms. Of the multiple aneurysms, the double aneurysms 
were found in 53.28% (81/152) and more than 2 (multi-
ple) in 46.71% (71/152) cases. Out of the all aneurysmal 
SAHs, the double aneurysms comprised of 16.43% 
(81/493) cases and multiple (>2) aneurysms made 14.40% 
(71/493) of all aneurysmal SAHs. The patients with mid-
dle cerebral artery aneurysmal rupture had most multiple 
aneurysms i.e. 31.02% (41/132) [Table 4]. The most 
common arterial site for aneurysms was anterior commu-
nicating artery (A Com A), accounting for 36.10% 
(178/493) of all aneurysmal SAHs. The A. Com. Artery 
contributed 87.64% (156/178) cases of single-aneurysms 
and 0.56% (only one case i.e. 1/178) double-aneurysm 
case to the study. The rest of the 11.79% (21/178) A. 
Com. A. aneurysm cases had a single parent artery aneu-
rysm in association with aneurysms of the other arteries, 
on the same side of the proximal control (7.30% = 
13/178) and on the opposite side (4.49% = 8/178) of the 
proximal control [Table 4]. The 26.77% (132/493) aneu-
rysmal SAHs were caused by the middle cerebral artery 
(MCA) aneurysms. Among MCA aneurysmal SAHs, the 
patients with single MCA aneurysms accounted to 
68.93% (91/132) and double aneurysms on the same par-
ent artery occurred in 9.09% (12/132) patients. The pa-
tients with multiple (> 2) aneurysms on the same parent 
(middle cerebral) artery accounted for 2.27% (3/132). The 
aneurysms on the other arteries in association with the 
parent artery (MCA) aneurysms, on the same side of the 
parent artery and on the opposite side to the parent artery, 
were found in 19.69% (26/132) patients. The aneurysms 
of internal carotid artery (ICA) were harbored by 20.89% 
(103/493) patients.  The 63.10% (65/103) patients each, 
harbored a single aneurysm of ICA, while 7.76% (8/103) 
patients had double aneurysms on ICA and multiple (> 2) 
aneurysms were found on the parent artery (ICA) of 
4.85% (5/103) patients. About 24.27% (25/103) patients 
with single ICA aneurysms each, had associated aneu-
rysms on the other arteries of same and opposite sides to 
that of the parent artery. The anterior cerebral, posterior 
communicating, basilar and vertebral arteries had com-
paratively lower number of aneurysms [Table 4]. The 
commonest double aneurysm combination sites were an-
terior communicating and middle cerebral arteries, while 
commonest multiple (> 2) aneurysm combination sites 
were anterior communicating, middle cerebral and basilar 
arteries.   
 
Aneurysmal Size and Familial Factor 
The 493 aneurysmal SAHs with 705 aneurysms had 
variation in size.  
(a) Small aneurysms (4 mm to 10 mm)          = 68.22% 
(481/705) 
(b) Large aneurysms (11 mm to 25 mm)       = 27.80% 
(196/705) 
(c) Giant aneurysms (> 25mm)                        = 3.97% 
(28/705)  

Half the giant aneurysms (50% = 14/28) were found on 
the MCA, another one-fourth (25% = 7/28) were detected 
internal carotid artery and the rest (25% = 7/28) occurred 
in the vertebra-basilar system (Figure 4). Though small, 
large or giant are absolute aneurysmal sizes, a parent ar-
tery-related type of aneurysmal size grading was found 
much accurate and comfortable intra-operatively. One 
finding is that an aneurysm of 5mm is much smaller for 
internal carotid artery than for M2 or M3 segments of 
middle cerebral artery or for pericallosal artery. The 
8.37% (76/907) of all SAHs had evidence of blood rela-
tions to each other and about 55.26% (42/76) of these 
were aneurysmal, contributing 8.51% (42/493) patients to 
aneurysmal cause of SAHs. The rest of the 44.73% 
(34/76) familial SAHs were of hypertensive (34.21% = 
26/76), idiopathic (9.21% = 7/76) and AVM (1.31% = 
1/76) origin, amounting to 9.62% (26/270) hypertensive, 
6.08% (7/115) idiopathic and 3.44% (1/29) AVMs. 
 
Complications 
 
Rebleed 
The rebleeding was confirmed by CT scan in 25.35% 
(199/785) patients, leading to 56.28% (112/199) deaths. 
About 38.13% (188/493) aneurysmal SAHs rebled and 
contributed 94.47% (188/199) patients to all rebleeding 
[Table 2]. It was observed that after carotid angiography, 
increase in rebleedings was 17.58% (35/199) [Table 3].   
 
Vasospasm 
The vasospasm was found in 40.20% (351/873) patients 
who had undergone angiography [Table 3]. The local va-
sospasm (related to parent artery of aneurysm and its 
branches) was depicted in 74.92% (263/351) and the dif-
fuse vasospasm (related to all vessels) in 25.07% 
(88/351). The carotid angiography showed vasospasm in 
61.25% (215/351), CT angiography in 21.36% (75/351) 
and DSA detected vasospasm in 17.73% (61/351) pa-
tients. Of all cases (351), vasospasm due to the aneurys-
mal SAHs was found in 80.34% (282/351) patients.                                                                       
 
Hydrocephalus                                                                                                                                                                                                            
The hydrocephalus was found in about 10.57% (83/785) 
of those SAHs who underwent NCCT brain and more 
than half (55.42% = 46/83) of these were aneurysmal 
[Table 2]. 
 
Management 
The 71.50% (649/907) SAHs underwent surgical and en-
dovascular type of treatment and 28.40% (258/907), all of 
these hypertensive and idiopathic SAHs, were treated 
conservatively. The surgical treatment included clipping, 
Ventriculo peritoneal (VP) shunts, external ventricular 
drainages (EVD) and carotid ligation (a few giant aneury- 
sms). The 14.53% (130/907) SAH patients, with ventricu-
lomegaly, were subjected to either external ventricular 
drainage (EVD) or/and Ventriculo peritoneal (VP) shunts, 
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of mostly hypertensive and idiopathic origin. Endovascu-
lar treatment in the form of coiling / embolization and 

carotid ligation was required in 9.48% (86/907) aneu-
rysms and AVMs [Table 5].        
 

Table 4. Arterial site and number of aneurysms in 493 patients  
 

Simultaneous  Aneurysms On Associated  
Arteries Other than Parent A.  

No. of Aneurysms on 
Parent Artery Only 
 Same Side of Parent A. Other Side of Parent A. 

Parent $ Artery 

One Two Many One Two Many One Two Many 

Total Cases 

Internal carotid A  65  8  5  8 4 2 5 4 2 103 
Anterior Com. A. 56 1 0 4# 5 4 4+ 2 2 178 (36.10%) 
Middle cerebral A . 91  12 3 5  6  4 4 5 2 132 (26.77%) 
Anterior Cerebral 
A. 

7  6  3  5  4  3  5  3  2 38 

Posterior Com. A. 5 0 0 3 0 0 2 0 0 10 
Basilar A. 14 1 0 2* 3* 0 3* 2* 0 25 
Vertebral A. 3 0 0 2 0 0 1 1 0 7 

28  11 29 22  13  24  17  8  
Total 

341 

                             
  152 (30.83%) 

493 
 

• 493 SAH patients had more than 705 aneurysms 
$;(Parent Artery); Artery with Ruptured aneurysm A. Artery; Com. Communicating; # Side of proximal control; + Side 
Opposite to proximal control; * Any of the two sides and anterior com. artery, since Basilar A. is in the Midline.  
   
 Table 5. Management and Glasgow Outcome Scoring (GOS) of SAH Patients 
 

Variables Aneurysm AVM Hypertension Idiopathic Total 
 

Management 
 Clipping 

      
   425 

 
    8 

 
    0 

 
   0 

 
 433 

 Intervention 
   Coiling/Embo./ 
Carotid Ligation 

    68                        18     0    0  86 

 EVD/VP Shunt as 
definitive treatment 

      0     3     98   29  130 

 Conservative        0    0     172   86   258 
Good Recovery      94    8     31  3    136 
Moderate Disability       119    8      21   33   181 
Severe Disability       64    5      57    18  144 
Vegetative State       58    6    37    13  114 
Death  158    2  124  48  332 
Total    493  29   270  115 907 

 

* Embo. = Embolization;    # EVD = External Ventricular Drainage; VP; Ventriculo-  Peritonial  
*Good recovery was seen in 14.99% (136 out of 907) of all SAH cases; 19.06% ( 94  out of 493) of aneurysms which 
formed 10.36% (94 out of 907) of all SAH cases 
         
Clipping: 
The clipping was possible in 47.70% (433/907) of all 
SAHs, 0.88% (8/907) of these being AVMs and the rest, 
46.82% (425/907), aneurysms. Of all the aneurysmal 
SAHs (493), only 86.20% (425/493) aneurysms were 
clipped (Figure 5). The single aneurysms were clipped in 
96.23% (409/425) and the double aneurysms in 3.76% 

(16/425) patients. About 85.96% (153/178) Acom.A an-
eurysms, 98.48% (130/132) MCA and 85.44% (88/103) 
ICA aneurysms were clipped. The 27.58% (8/29) AVMs 
were trapped by clipping. The intraoperative aneurysmal 
size in a patient varied from the size to that of same aneu-
rysm and patient on preoperative CT angiography by 0.5 
–1.5 mm (being larger) especially in case of distal anterior 
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cerebral artery (DACA) and middle cerebral artery 
(MCA) aneurysms [Table 5].         
Mortality                                                                                                                                           
The initial episode of subarachnoid hemorrhage led to 
24.26% (220/907) deaths and rebleeding caused 12.35% 
(112/907) deaths. About 30.32% (275/907) died in first 
two weeks and the remainder 6.29% (57/907) within fol-
lowing four weeks. A total of 36.60% (332/907) patients 
of SAH died. Almost 1/3, 32.04% (158/493) of all aneu-
rysms died, contributing 47.59% (158/332) to total mor-
tality. The rebleeding contributed 33.73% (112/332) to 
the overall mortality. The SAH patients in the Hunt Hess 
grade V had maximum mortality of 72.95% (143/196), 
contributing 43.07% (143/332) to overall mortality. The 
least mortality of 15.17% (17/112) was observed in the 
Hunt Hess grade I, contributing 5.12% (17/332) to total 
mortality. Of all deaths, there were 59.33% (197/332) 
female deaths, 30.42% (101/332) male deaths and 10.24% 
(34/332) child deaths in SAH patients. The carotid an-
giography resulted in 1.14% (5/437) deaths, increasing 
the whole mortality by 1.50% (5/332) deaths [Table 3, 5]. 
 
Outcome 
Of all (907) SAH patients, 14.99% (136/907) SAHs 
showed good recovery, most of these were aneurysmal 
SAHs (69.11%; 94/136), although good recovery among 
aneurysmal SAHs was 19.06% (94/493). Similar results, 
for good recovery, were seen in SAH patients due to 
AVM, hypertension and idiopathic causes. About 19.95% 
(181/907) SAHs of all causes ended up in moderate dis-
ability, 65.74% (119/181) of these were due to aneurys-
mal SAHs. And 24.13% (119/493) SAHs due to aneu-
rysmal rupture were moderately disabled. The severe dis-
ability and vegetative state occurred in 15.87% (144/907) 
and 12.56% (114/907) SAHs respectively. However, 
more than 50% (58/114) patients in vegetative state were 
due to aneurysmal rupture [Table 5]. The hypertensive 
SAHs had a mortality of 45.92% (124/270), idiopathic 
SAHs 41.73% (48/115), aneurysmal SAHs 32.04% 
(158/493) and SAHs due to AVMs had 6.89% (2/29) 
mortality, a total SAH mortality of 36.60% (332/709).  
 
Discussion 
 
Subarachnoid hemorrhage (SAH) from a ruptured aneu-
rysm accounts for approximately 5% of all strokes and 
incidence of SAH had remained stable at around 8 per 
100000 person�years over 35 years. In a small subset of 
studies, gender specific incidences were given, which 
indicated a higher incidence in women [8]. The study at 
sher–i-Kashmir Institute of Medical Sciences (SKIMS), 
Kashmir observed that SAH formed 31.02% of all strokes 
and the overall incidence is about 13/100000 population 
(Table 1). The high proportion of SAHs compared to 
overall strokes in Kashmir may be due to racial or ethnic 
(population group of mountain locked Kashmir) factors. 

Since community-based studies reported an incidence that 
ranged from 8.1 per 100 000 in Australia and New Zea-
land to 23 per 100 000 in Japan [9]. The lower incidence 
in some regions may be explained by racial differences, 
although in some studies the incidence of SAH in black 
populations was higher in comparison with white popul-
tions [10, 11]. Incidences per 100000 person�years were 
22.7 (95% CI 21.9 to 23.5) in Japan, 19.7 (18.1 to 21.3) in 
Finland, 4.2 (3.1 to 5.7) in South and Central America, 
and 9.1 (8.8 to 9.5) in the other regions. There was wide 
variation in SAH incidence, ranging from 2 to 25 per 
100000 person�years, with most regional incidences be-
tween 7 and 13 per 100000 person�years.The overall 
incidence of SAH is approximately 9 per 100000 per-
son�years [12]. A large multinational World Health Orga 
nization study found that the age-adjusted annual inci-
dence of SAH varied 10-fold between different countries, 
from 2.0 cases per 100 000 population in China to 22.5 
per 100 000 in Finland [13].SAH is reported to be 62% 
common in 5th and 6th decades of life. This is 54.3% 
common in females and 45.7% in males, while aneurysms 
are 59% common in females and 41% in males [14]. The 
incidence in women was 1.24 (1.09 to 1.42) times higher 
than in men; this gender difference started at age 55 years 
and increased thereafter. In the age group 25–45 years, 
incidence was significantly higher in men than in women, 
but in the age group 55–85 years, incidence was signifi-
cantly higher in women than in men [12]. The Studies 
have suggested that the gender difference is related to 
hormonal status, with incidence of SAH increases with 
age, occurring most commonly between 40 and 60 years 
of age (mean age 50 years), but SAH can occur from 
childhood to old age and is 1.6 times higher in women 
than in men [15, 16]. The incidence of aneurysmal rupture 
is only 2-20/100,000 individuals/year [13]. Hemorrhage is 
more frequent in women than men (3:2 ratio) over the age 
of 40, but the reverse is true in those younger than 40. 
Peak rupture rates occur between the ages of 50 and 60 
years [17]. A series of 167 SAH patients is reported to 
have mean age ± SD 52.6 ± 14.1 and predominance 
(71%) of women [18]. Similar findings were revealed in 
the Kashmir study. The present study at SKIMS revealed 
that the most common symptoms were headache 90.51%, 
loss of consciousness 69.45%, weakness of a body part 
40.79%, visual disturbances 29.98%, speech disturbances 
16% and convulsions 7.82%. The meningeal irritation 
was the most common sign, 68.46% found in all SAHs 
and 50.70% in aneurysmal SAHs. The fundal abnormali-
ties were 31.86% common in all SAHs and 89.25% in 
hypertensive SAHs, while 16.43% aneurysmal SAHs 
showed fundal abnormalities. The 3rd nerve palsy was 
seen in 9.59% of all SAHs and 15.61% aneurysmal 
SAHs. Headache was reported in 10% to 48% of SAHs 
[14]. About 67.8% SAHs present with paralysis of a side, 
75% loss of consciousness while 78% patients had head-
ache [19]. Fontanarosa retrospectively studied 109 pa-
tients with proven SAH and found headache in 74%, nau-
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sea or vomiting in 77%, loss of consciousness in 53%, and 
nuchal rigidity in 35% [20]. The speech disturbances 
ranged from 2% to 21.3% . Reporedly visual disturbances 
occurred in 4% to 43% of patients [14, 19]. A study re-
ported meningeal irritation in 75%, 3rd nerve palsy in 14% 
and fundal abnormalities in 35% of SAH patients [19]. 
Seizures may occur in up to 20% of patients after SAH, 
most commonly in the first 24 hours and more commonly 
in SAH associated with intracerebral hemorrhage, hyper-
tension, and middle cerebral and anterior communicating 

artery aneurysms [21]. Other study showed 4% convul-
sions occurring in SAHs [14]. Delayed seizures occurred 

in 7% of patients in another series [22]. The symptoms 
and signs of SAH patients in the Kashmir study are quite 
comparable to the above studies. The patient's clinical 
status is assessed using the World Federation of Neuro-
logical Surgeons Scales and Hunt and Hess Scale [23, 24, 
25]. A study showed poor clinical condition on admission 
in 22% SAHs and amount of cisternal blood >median in 
43% [18]. In the present study 36.38% of all SAHs were 
admitted in Hunt Hess good grade (I, II), resulting in a 
mortality of 19.69%. The SAHs with poor grade (IV, V), 
35.61%, had worst mortality of 63.15% and moderate 
grade (III) SAHs admitted, 28.00%, were having a death 
rate of 24.80%. The aneurysmal SAHs (493 cases) were 
equally found in poor grade (34.68%) and good grade 
(34.07%) of Hunt Hess grading system with an overall 
mortality of 47.59%. The first scale of severity was de-
scribed by Hunt and Hess in 1968, which showed 80% 
and 90% mortality in Hunt-Hess grade 4 and 5 respec-
tively [25]. The present study has shown parallel results 
in Kashmiri patients. The study observed that being an 
adult is a risk factor for SAH. Adults comprised of 
92.06% of all SAHs. Aneurysms are the major cause of 
SAH with 54.35% of all SAHs. Familial SAHs occurred 
in 8.37% and mostly (55.26%) were aneurysmal in origin. 
However it is reported that genetic factors explain only 
10% of SAH. Group Smoking in the form of a special 
Kashmiri clay/copper water container with two wooden 
barrels, utilizing wet/dry tobacco called “JEJEER” is 
popular in Kashmir. This study revealed 66.48% patients 
were smokers. Racial differences have been reported in 
risk of SAH. Black Americans are at higher risk than 
white Americans [26]. Multivariate models have found 
hypertension, smoking, and heavy alcohol use to be inde-
pendent risk factors for SAH in the United States, Japan, 
the Netherlands, Finland and Portugal [27]. Sympath-
omimetic drugs, including cocaine and phenylpropanola-
mine are known risk factors for SAH [28]. This study 
noted that phenylpropanolamine, as a decongestant and 
cold remedy, was much used during winters by all pa-
tients. The risk factors like smoking, female gender, hy-
pertension, family history of cerebrovascular disease, and 
postmenopausal state are thought to be common for SAH 
and multiple aneurysms [29]. The SKIMS study found 
females form more than half, 58.98%, of Kashmir study, 
mostly postmenopausal, showing male: female ratio of 

1.00 : 1.78.The Kashmir study revealed that most SAHs, 
77.39%, got admitted during winters. Moreover the use of 
high amount of dietary salt as “Salt-Tea Twice A Day” by 
all patients has been a risk factor for hypertension and 
SAH. Symonds described the use of lumbar puncture and 
xanthochromia in diagnosis of SAH and lumbar puncture 
showed evidence of hemorrhage in 3% of people in whom 
CT was found normal [2, 6]. The detection rate of SAH 
by lumbar puncture is reported to be 96.5% [19]. The 
study at SKIMS confirmed the diagnostic sensitivity of 
lumbar puncture as 94.9%. The sensitivity of CT in the 
first 12 hours after SAH is 98% to 100%, declining to 
93% at 24 hours and to 57% to 85% 6 days after SAH [30, 
31]. Computed tomography (CT scan) of the brain has a 
high sensitivity and will correctly identify over 95% of 
cases [6, 32]. The ruptured aneurysms in 21.1% SAH pa-
tients were detected as high attenuating lesions on plain 
CT-scan [33]. The SKIMS study revealed 100% sensitiv-
ity of plain CT scan brain and 20.89% SAHs, which had 
high attenuating lesions on CT-scan, were confirmed an-
eurysms by angiography. In study at Kashmir, 48.18% 
patients were subjected to carotid angiography. The uni-
lateral carotid angiography was performed in 19.90% and 
bilateral in 66.59% patients and detected single aneu-
rysms in 137 SAH cases and multiple aneurysms in 63 
SAHs which amounted to more than 263 aneurysms in 
200 aneurysmal SAHs. A study reports that adequate ca-
rotid angiography detects berry aneurysms in 80% of 
those SAHs which are CT-negative. The carotid an-
giography has high positive results with a positive to 
negative ratio of 3.50 : 1.00 [1]. In a series of SAH pa-
tients carotid angiography was performed unilaterally in 
38.2% and bilaterally in 17% patients with 7.8% compli-
cations [33]. The SKIMS study shows carotid angiogra-
phy positive in 49.19% SAHs with a positive/negative 
ratio of 0.96/1.00 with a mortality rate of 1.14%. The                                                                                                 
Kashmir study proves that CT-angiography (CTA) was 
positive in 83.42% patients with an accuracy of > 83% 
and negative in 16.58%. About 50.24% had single and 
28.78% had multiple aneurysms, thereby detecting more 
than 221 aneurysms in 162 patients. Authors of a study 
have reported sensitivity of CTA for aneurysms between 
77% and 100% and a specificity between 79% and 
100%.For aneurysms of 5 mm in size, CTA has a sensi-
tivity between 95% and 100% compared with between 
64% and 83% when aneurysms are <5 mm [34]. Among 
aneurysms detected on CTA and then undergoing surgery, 
100% correlation was observed between CTA and cathe-
ter angiography. Velthuis and colleagues found that CTA 
is equal to catheter angiography in 80% to 83% of cases 
[35]. In 74% of patients, catheter angiography performed 

after CTA did not reveal any additional information [36]. 
At SKIMS DS-angiography detected single aneurysms in 
65.98% patients and multiple aneurysms in 19.72% SAHs 
which disclosed 155 aneurysms in 126 patients. DSA 
proved 87.76% sensitive and detected vasospasm in about 
41.49% patients. The sensitivity of 3-dimensional time-
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of-flight MRA for cerebral aneurysms is between 55% 
and 93%. With aneurysms 5 mm, the sensitivity is 85% to 
100%, whereas the sensitivity of MRA for detecting aneu-
rysms <5 mm drops to 56% [37]. The present study dis-
closed 14.58% accuracy for detecting aneurysms in SAH 
patients. Among SAHs caused by aneurysms and AVMs, 
8.31% showed single and 2.08% depicted double aneu-
rysms.                                                                                                            
 
The SKIMS study disclosed the causes of SAH as 54.35% 
aneurysms, 29.76% hypertensive bleeds, 12.67% un-
known-cause and 3.19% AVMs. Locksley reports the 
causes of spontaneous SAH in a study as 51% aneurysms, 
6% AVMs, 15% hypertension and 22% idiopathic [14]. 
Another author reported 36.7% SAHs due to aneurysms, 
7.1% AVMs, 9.4% hypertension and 46.8% as unknown 
causes [19]. In one study, 85% cases of spontaneous SAH 
are the caused by rupture of a cerebral aneurysm [6]. Rin-
kel et al report that 15–20% spontaneous SAH has no de-
tectable cause on the first angiogram [38]. The study at 
Kashmir observed that angiography detected 705 aneu-
rysms in 493 aneurysmal SAH patients. The anterior 
communicating artery (Acom.A) accounted for 36.10% 
aneurysms, middle cerebral artery (MCA) 26.77%, inter-
nal carotid artery (ICA) 20.89%, anterior cerebral artery 
(ACA) 7.70% and vertebra-basilar (VB) arteries ac-
counted for 6.49% aneurysms. A study, by Pakarinen 
1967, revealed 40% aneurysms on the Acom.A, 36% on 
the MCA, 34% on the ICA and Pcom.A and 6% aneu-
rysms on the ACA [1]. However Locksley 1966 in a study 
reported 38.1% aneurysms on ICA and Pcom.A, 30.3% 
on Acom.A, 20.9%  MCA, 5.8% ACA and 5.5% aneu-
rysms on the VB arteries [14]. Tandon, India 1988, de-
tected 45.9% aneurysms on the ICA and Pcom.A, 24.8% 
Acom.A, 17.3% MCA, 10.2% ACA and 1.08% aneu-
rysms on the VB arteries [19]. Another series showed 
42.9% aneurysms on the ICA-Pcom.A complex, 25.7% 
aneurysms on the Acom.A, 18.7% aneurysms on the 
MCA, 8.5% on ACA and 4% aneurysms on the VB-
system [33]. The SKIMS study also found the present 
classification of aneurysmal-size like small, large and 
giant as an absolute to all arteries of various sizes. The 
study found a new parent-artery related aneurysmal size 
grading accurate and intra-operatively adjusting. For ex-
ample two aneurysms of 5 mm size (small) each, located 
separately on the larger internal carotid artery and smaller 
M2 segment of MCA or distal anterior cerebral artery 
(DACA), is found intra-operatively small for the internal 
carotid artery and larger for the DACA or M2 of MCA. A 
series of studies reported multiple aneurysms in patients 
of spontaneous SAH, at the rate of 9%, 18.5% and to 20% 
[14, 33, 39]. The study in Kashmir found that 30.83% 
aneurysmal SAHs had multiple aneurysms accounting for 
> 364 aneurysms and 69.16% aneurysmal SAHs harbored 
single aneurysms i.e. 341 aneurysms. Thus 493 aneurys-
mal SAHs carried > 705 aneurysms in them. True familial 
intracranial aneurysm syndrome occurs when 2 first- 

through third-degree relatives have intracranial aneurysms 
[40]. In family members with the familial intracranial 
aneurysm syndrome, the risk of harboring an unruptured 
aneurysm was 8% [41].  
 

A study of 23 families with familial SAH found that hav-
ing 3 affected relatives tripled the risk of SAH. When 
magnetic resonance angiography (MRA) was used to 

screen 8680 asymptomatic individuals for intracranial 
aneurysms, the overall incidence of aneurysms was 7.0% 
but rose to 10.5% in those with a family history of SAH 
[42]. However, another magnetic resonance imaging 
(MRI) study reported that 4% of relatives of sporadic 
SAH patients had aneurysms [43]. In a large case-control 

study family history was found to be an independent risk 

factor for SAH [44]. The study at SKIMS found that 
8.37% of all SAHs had evidence of first through third 
degree blood relations to each other and about 55.26% of 
these were aneurysmal, contributing 8.51% patients to 
aneurysmal SAHs. The rest of the 44.73% familial SAHs 
were of hypertensive (34.21%), idiopathic (9.21%) and 
AVM (1.31%) origin.     
 

Pakarinen  found rebleeding in 51.7% of SAH patients 
with 77.5% mortality [1]. Rebleeding was reported in 
14% in a study of 167 patients [18]. At SKIMS rebleeding 
occurred in 25.35% SAH patients, leading to 56.28% 
deaths of rebled cases. The Kashmir study observed vaso-
spasm in 40.20% of SAHs. The local vasospasm was 
more (74.92%) prevalent than the diffuse entity. The va-
sospasm was found in 30% patients of SAH in a study 
from India [19]. After aneurysmal SAH, angiographic 
vasospasm is seen in 30% to 70% of patients, with a typi-
cal onset 3 to 5 days after the hemorrhage, maximal nar-
rowing at 5 to 14 days, and a gradual resolution over 2 to 

4 weeks [45]. The secondary cerebral ischemia occurred 
in 27% of a series [18]. The 1980s saw the introduction of 
triple H therapy (prophylactic hypertensive hypervolemic 
hemodilution “triple-H” therapy) as a treatment for de-
layed ischemia due to vasospasm, and trials with ni-
modipine in an attempt to prevent this complication [46, 
47]. The study at Kashmir found 10.57% SAH cases with 
hydrocephalus. Acute hydrocephalus (ventricular enlarge-
ment within 72 hours) is reported to occur in 20% to 30% 
of patients and is more frequent in patients with poor clin-
ical grade and higher Fischer Scale scores [48]. Hydro-
cephalus was reported in 14.1% of SAH patients in a 
study [33]. Some SAH patients with acute hydrocephalus 
may benefit from early placement of a ventricular drain at 
the initial hospital [49]. Before 1970, carotid ligation was 
commonly used to treat recently ruptured intracranial an-
eurysms. Now it is used for aneurysms that cannot be 
treated by direct surgical clipping or coil embolization.  
The Italian neurosurgeon Dr Guido Guiglielmi introduced 
his endovascular coil treatment in 1991 [50]. The Interna-
tional Subarachnoid Aneurysm Trial (ISAT) showed that 
in the aneurysms of anterior circulation (Acom.A/ACA)  
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Figure 1. High attenuating lesion (aneurysm) of  left interna  
carotid_artery and  subaracnoid hemorrhage on plain CT-
Scan brain.  
 

 
 
Figure 2. Right carotid angiogram revealing giant aneurysm 
of middle cerebral artery with vasospasm in an SAH  patient 
 

 
 
Figure 3. CT-angiogram of an SAH patient depict-
ing_multiple_aneurysms of anterior communicating artery 
middle cerebral artery and basilar artery 
 

 
 
Figure 4. Giant aneurysm of left internal carotid artery 
bifurcation and vasospasm in subarachnoid hemorrhage 
patient as displayed on CT- angiogram   
 

 
 
Figure 5. Intra-operative photograph of clipped left mid-
dle cerebral artery (ruptured) aneurysm 
 
the likelihood of death or being dependent on others for 
activities of daily living was reduced (7.4% absolute risk 
reduction, 23.5% relative risk reduction) if endovascular 
coiling was used as opposed to surgery [51]. Aneurysms 
of the VB complex and posterior cerebral artery (PCA) 
are hard to reach surgically and are more accessible for 
endovascular management [51, 52]. Aneurysms in the 
cavernous segment of the internal carotid artery are also 
difficult to treat with surgery but may be treated relatively 
easily with coil embolization [53]. The SKIMS series re-
quired endovascular treatment in the form of coil emboli-
zation and carotid ligation in 9.48% aneurysms and 
AVMs [Table 5]. Because of their morphology, MCA 
aneurysms can be difficult to treat by coil embolization, 
and surgical results for these aneurysms are often reported 

as more favorable [52, 54]. The study at Kashmir revealed 
that out of all aneurysmal SAHs (493), only 86.20% pa-
tients were clipped. The single aneurysms were clipped in 
96.23% and double aneurysms in 3.76% patients [Table 
5]. About 85.96% Acom.A aneurysms, 98.48% MCA and 
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85.44% ICA aneurysms were clipped. This study noted 
that a specific size of an aneurysm, on the CT angiogra-
phy, grew larger intra-operatively by 0.5 –1.5 mm, espe-
cially in distal anterior cerebral artery and MCA aneu-
rysms. This may be the result of dividing arachnoid 
membrane that formed cicatrized and tight adhesions 
around the aneurysm to shrink it after its rupture. This 
was more a finding noted in delayed surgery. The Kash-
mir study found 14.53% SAH patients having IVH, ven-
triculomegaly and hydrocephalus were subjected to either 
external ventricular drainage (EVD) or/and Ventriculo 
peritoneal (VP) shunts. The SKIMS study recorded 
36.60% mortality of SAH patients. About one-third of all 
aneurysmal patients i.e. 32.04% died, thus aneurysmal 
deaths contributed 47.59% to total mortality. About 
33.73% of all deaths were those SAHs who died of re-
bleeding. In a population-based study by Broderick et al 
the 30-day mortality rate among all patients who suffered 
SAH was 45%, with the majority of deaths occurring in 
the first days after SAH [55]. Recurrent hemorrhage re-
mains a serious consequence of aneurysmal SAH with a 
case fatality rate of 70% for persons who rebled [14]. 
Death rate of 17% in a total of 167 patients is observed 
[18]. Up to half of all cases of SAH are fatal and 10–15% 
die before reaching a hospital [6]. The mortality for SAH 
is between 40 and 50% [48]. It is reported that a mortality 
of 77.5% occurred in patients of SAH who had rebled [1]. 
The initial hemorrhage can be devastating and up to a 
quarter of patients die before reaching medical attention 
[56]. A SKIMS the initial episode of subarachnoid hemor-
rhage led to 24.26% deaths and rebleeding caused 12.35% 
deaths. About 30.32% SAHs died in first two weeks and 
the remaining 6.29% died within following four weeks. 
The outcome for patients with SAH remains poor, with 

population-based mortality rates as high as 45% and sig-
nificant morbidity among survivors [57, 15, 58]. Perhaps 
the most meaningful and simplest measure of the effect of 
these deficits is whether the patient is able to return to his 
or her previous occupation [59]. The study at Kashmir 
found good recovery in 14.99% SAH patients, most of 
these were aneurysmal SAHs 10.36%. The outcome of 
167 SAHs in a series is reported as 17% deaths; vegeta-
tive or severe disability 15%; moderate disability 25% 
and good recovery 43% [18]. At SKIMS about 19.95% 
SAHs of all causes ended up in moderate disability. The 
severe disability occurred in 15.87% and vegetative state 
was found in 12.56% SAHs. A total of 36.60% of all 
SAHs died.  
 
Conclusion 
 
The incidence of spontaneous aneurysmal SAH in Kash-
mir is (13/100000 population) as common as in other ge-
ographical locations found in the literature. Familial and 
multiple aneurysmal SAHs are common. The risk factors 
specific to Kashmir are group-smoking from Jejeer and 
salt tea twice a day, although other common risk factors 

like adult females, cold remedies in chilly winters, racial 
and genetic are also seen. The best diagnostic tool is CT-
angiography. A relative (parent artery related) aneurysmal 
classification, than an absolute one, was found much ad-
justable intra-operatively. Clipping is the best treatment in 
multiple and anterior circulation aneurysms and coiling in 
posterior ones. The variation in the size of a single spe-
cific aneurysm on pre-operative angiography and intra-
operatively was noteworthy. Good recovery was found in 
only 14.99% patients. However, high morbidity, mortal-
ity, complications and worsening outcome associated with 
the SAH still remain the challenges of future for a neuro-
surgeon.   
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