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Abstract

The Department of Neurosurgery, Sher-i-Kashmir Insttute of Medical Sciences (SKIMS) Kashmir, sought
to analyze all cases of subarachnoid hemorrhage (8 admitted from January 1983 to June, 2010 (27
years). The incidence of SAH in Kashmir at a givenime is approximately 13/100000 population years. Of
2923 stroke patients admitted, SAH comprised of 302% (907/2923) with 92.06% adults and 7.93%hil-
dren revealing a male: female ratio of 1.0: 1.78 (® males: 535 females). The familial SAHs were 8.37%
and familial aneurysms 8.51% common. The rupture of a saccular aneurysm was thenost common
(54.35%) cause of SAH in 191 males, 297 females and 5 dhiin as detected by the carotid, digital subtrac-
tion and CT-angiography. The most common (36.10%) aurysmal site was anterior communicating ar-
tery. About 30.83% aneurysmal patients had double/mitiple aneurysms, thus more than 705 aneurysms
were found in 493 patients. The arterio-venous malfmation (AVM) in children was the commonest
(65.51%) cause of SAH. The diagnostic tools of cheiovere lumbar puncture, carotid angiography and
plain CT-scan brain. However CT angiography emergeds a better alternative to digital subtraction an-
giography, in revealing aneurysms and AVMs. While 8.61% cases were in Hunt-Hess poor grade (IV and
V) with 63.15% deaths, an overall mortality of 36.6% in all SAH cases was observed. The initial bleeutj
episode led to 24.26% mortality while rebleeding awirred in 28.96% surviving cases and caused 12.35%
mortality. A total of 32.04% aneurysms died. Good recovery was seen in 14.999%Al3% cases and 19.6%
aneurysmal ruptures. Noted finding was intra-operaive enlargement of aneurysms that appeared smaller
pre-operatively on CT-angiography. The special riskfactors are ‘Jejeer’ Smoking and ‘Salt-Tea’ twice a
day.

Key words: Subarachnoid hemorrhage; aneurysms; Kashmir; o@com

Accepted July 07 2011

Introduction of blood in CSF, along with headache, nausea, vognit
and transient loss of consciousness are descripéadd
Spontaneous intracranial subarachnoid hemorrhageis thirds of patients experiencing subarachnoid henagye
presence of blood in the subarachnoid space, bdungle [4]: The incidence of SAH in United States of Angeri
the arachnoid and piamater, due to rupture of eitne (USA) on the average has remal_ned constant at Xppro
aneurysm or arterio-venous malformation or dueyjger ~ Mately 11 per 100,000 population annually while the
tension or an unknown cause. The literature re\aads- deaths from SAH account for about 16 per 100,0Gilipo
rysms as the most common cause of spontaneous SA®iOn [4, 5]. The assessed natural history of SiAHa
with 40% aneurysmal rupture on the Acom.A, 36%fan t Patient states that there is just one chance o gecov-
MCA, 34% on the ICA and Pcom.A and 6% on the ACAETY out of five and one chance of getting crippgcthe
[1]. In 1924, London neurologist Sir Charles Sym®nd disease, while as there are thre_e chances oula_)fo‘l_dle
(1890-1978) gave a complete account of all majaigsy ~ SCONer or later. Even 10-15% die before rea_chlmplln_}d
toms of subarachnoid hemorrhage, and he coinegtive  @nd those who survive often have neurological gneo
"spontaneous subarachnoid hemorrhage” [2]. SAH is e impairment [6].
form of stroke and comprises 1-7% of all strokek [3
Spontaneous SAH is sudden in 90% cases and iscehar
terized by sudden onset severe headache of bursiing
ture in 60% cases usually in occipital region jpexgive
of aneurysmal rupture. This can be diagnosed mdata
tools like lumbar puncture, CT-scan and 4-vessedlral
angiography. The features of meningeal irritationni-
mal neurologic findings of localizing value and sgace
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The early concept of aneurysmal SAH in India beaing
%ommon, by B. Ramamurthi, has been proved wrong ove
time but the real incidence of SAH in India, dudack of
exact epidemiological data, remains questionalleTfre
purpose of this study, though hospital based, wadet
fine and document the incidence of aneurysmal SAH i
the Indian Kashmir, which was found to be lackinghie
literature.



Bhat/ Wani/Kir mani/Ramzan/Alanm/Rai na/Jain/Masood/Kanth

Material and Methods identified on carotid angiography, CT-angiograpmd a
digital subtraction angiography. After angiograptet
This is a retrospective study of intracranial spoebus Vvealed an aneurysm(s) or AVM, surgical interventicas
subarachnoid hemorrhages (SAH) from January, 1683 performed, while cases with negative angiographewe
June, 2010 conducted by a single tertiary Neurosairg
Unit in J & K which has a uniform protocol to maeag Subjected to the repeat angiography. All the SAHS w
SAH patients and is backed by a methodical and adypertension or of unknown cause were managed conse
vanced Medical Records Department to maintain ¢he r vatively. The outcome was assessed by the mostigropu
cords. The patient case files were retrospectistigied scale, Glasgow outcome Scoring (GOS) scale. The dat
from January 1983 to June, 2010. The patients were Was compiled and results analyzed statisticallySB\SS
aged according to the history and clinical statssas- 11.5 programme.
sessed by the Glasgow Coma Scale (GCS), Hunt and
Hess clinical grading, World Federation of Neurdadagy Observations
Surgeons (WFNS) grading and imaging status as sexses
by the Fischer grading system (amount of blood @a C Incidence
scan), digital subtraction angiography (DSA), twaff  Presuming the population of Kashmir, India, asilfion
vessel carotid angiography and CT-angiography.pfbe  (Census 2010-2011), observations revealed thairthe-
tocol to manage all SAH patients in this study wady lence of subarachnoid hemorrhage (SAH) in Kashmir i
surgery, if able to sustain protocol requiremersted  about 13/100000 population years. Analysis shoved t
(since 1993) prophylactic hypertensive hypervolehge @ total of 2923 strokes were admitted over a pedbd
modilution “triple-H” therapy. After resuscitatioejther a ~more than 27 years including 907 spontaneous stibara
lumbar puncture (LP) or plain CT scan brain followgy noid hemorrhages (SAHs), comprising 31.02% =
bilateral carotid angiography (holds true from Jd883 907/2923 (Table 1). The most strokes i.e. 56.5166%1
to Dec., 2002) or immediate NCCT-scan brain (if SAHout of 2923) and the most SAHs i.e. 55.45% (503afut
was found, no lumbar punctures performed) follovegd 907) were found from the age-group of 41-60 yea a
either digital subtraction angiography (DSA), leia most were aneurysmal (54.35% = 493/907) in origire
carotid angiography or CT-angiography (from Ja@Q® 8.37% (76/907) patients with SAHs had history or ev
to June, 2010) . The SAH was recognized by the armb ~ dence of blood-relations either being dead or écbatf
puncture and NCCT brain while as the cause of Sikél | SAH and 55.26% (42/76) of these were aneurysmal.
an aneurysm or an arterio-venous malformation, was

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

Age No. of No. Sex Causes

(years) Strokes of SAH T\jgles Females Chidren# Cases of Cases Hypertension  Idiopathic
Aneurysms of AVMs

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 503 132 371 0 352 3 148 0

56.51% 55.45%

61-80 300 97 60 37 0 30 0 62 5

Total 2923 907 300 535 "72 493 29 270 115
54.35%

# Children were those patients who had an age of 18 years and less.

*Male: Femaleratio 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 of these were from the age group 41 — 60 years.abke
The age group most struck by the subarachnoid hemogroup least effected was 0 — 20 years, where ehil¢ibe-
rhage (SAH) was 21 — 60 years, comprising 80.0426 (7 low 18 years) comprised of 7.93% (72/907) from t&lto
patients) of a total of 907 SAHs, while 55.45% (8B0F) 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 grade 4. Most of the hypertensive (56.66%=153/270),
and females 58.98% (535/907) of all SAHs with aAVMs (75.86%=22/29) and idiopathic (60.86%=70/115)
male/female ratio of 1.00 : 1.78. The aneurysmaHSA SAHs had admission GCS score of 13-15 and WFNS
which contribute 54.35% (493/907) of all SAHs, nin grade of 1, 2 and 3.

affect age group of 41 — 60 years with 71.39% (832)

cases. The aneurysmal SAHs comprised of 38.74%unt Hess Grading System

(191/493) males, 60.24% (297/493) females and #/49 About 36.38% (330/907) of all SAHs were admitted in
children, with a M/F ratio of 1.00 : 1.55 (Table While  Hunt Hess good grade (I, 1), resulting in a matyabf
65.51% (19/29) of all arterio venous malformations19.69% (65/330). The SAHs with poor grade (IV, V),
(AVMs), which form 3.19% (29/907) of all SAHs are 35.61% (323/907), had worst mortality of 63.15%

found in the age group of 0 — 20 years (Table 1). (204/323) and moderate grade (Il) SAHs admitted,
28.00% (254/907), were having a death rate of 24.80

Neurological status on admission (63/254). By sex incidence, more females, i.e. 244
(258/907) were in poorer grade (IV, V) of SAH asmo

Symptomatology pared to males with 4.18% (18/907). About only 0662

Among SAHs the most common symptoms were head4147/907) females were in good grade (I, 1l) of SAS
ache 90.51% (821/907), loss of consciousness 69.458ompared to the 18.19% (165/907) males in graad llla
(630/907), weakness of a body part 40.79% (370/907fgood grade). The overall female mortality was 3%3
visual disturbances 29.98% (292/907), speech distuf197/332) as compared to an overall male mortadity
bances about 16% (145/907) and convulsions 7.82%0.42% (101/332). While most of the children, 594%
(71/907). The patients of SAHs due to AVMs had mos{54/907) were admitted in the poor and moderatdey(g
headaches and convulsions (86.20% each = 25/29.each, IIl) of SAH, the total mortality of children walow at
The aneurysmal SAHs had 73.22% (361/493) headach&8.24% (34/332), compared to males and females. The
and hypertensive SAHs had 80% (216/270) headachesneurysmal SAHs (493 cases) were equally founadar p
The meningeal irritation was the most common signgrade (34.68%=171/493) and good grade (34.07%-=
68.46% (621/907) found in all SAHs and 50.70%168/493) of Hunt Hess grading system with an oVeral
(250/493) in aneurysmal SAHs. The fundal abnormeslit mortality of 47.59% (158/332). Out of 29 SAHs due t
were 31.86% (289/907) common in all SAHs and 89.259%AVMs 24.13% (7/29) were in the poor grade (IV, V)
(241/270) in hypertensive SAHs, while 16.43% (8849 SAH and 62.06% (18/29) had grade | and Il SAH. 8ut
aneurysmal SAHs showed fundal abnormalities. THe 3total death rate of 0.60% (2/332) for AVMs was Iggl
nerve palsy was seen in 9.59% (87/907) of all SARd ble as compared to aneurysmal, hypertensive amd idi
15.61% (77/493) aneurysmal SAHs. The Electrocardiopathic SAHs.
graphic (ECG) changes in the form of QT prolongatiQ
waves and cardiac dysrhythmias have been seen Risk Factors
50.93% (462/907) of all SAHs and 55.78% (275/493)Adults formed 92.06% (835/907) cases of all SAHB:- A
aneurysmal SAHs. eurysms were the leading cause, 54.35% (493/903)| o
SAHSs. The females outnumbered with 58.98% (535/907)
GCS (Glasgow coma Scale) Score and WFNS Grading  SAHs, mostly postmenopausal, and depicted a male/-
System female ratio of 1.00/1.78. Familial SAHs were foutad
Nearly half of the 907 SAH patients, 49.28% (447)90 occur in 8.37% (76/907) and most, 55.26% (42/76), o
were admitted with a GCS Score of 13-14 and hathef these were aneurysmal in origin. The largest nunaber
se without a focal neurodeficit, thus fulfillingghWVFNS  SAHs, 77.39% (702/907), got admitted in emergency,
grade criteria of 2 and 3. The worst GCS Score ah® during chilly winter months of the year. Long loist
less was found in 21.60% (196/907) cases, incliméade  (more than 10 years) of tobacco smoking, in thenfof
WENS grade 5. All the patients with good score (@65 cigarettes, huka (as “JEJEER” special to Kashmig a
i.e. 15.10% (137/907) SAHSs, on admission, were WFN®ipes, was confirmed in 66.48% (603/907) patieftse
grade 1. None of the 907 SAHs presented symptoraless use of sympathomimetic drugs like phenylpropanatemi
with unruptured and intact aneurysms, so no patieete especially during chilly winters, was found in aHses.
in WENS grade 0. The aneurysmal SAHs were admitte@he history of intake of dietary salt in a high pootion,
mostly, i.e. 49.49% (244/493), with a GCS Scoré®fl4 as Kashmiri “Salt-Tea twice a day” is found in 200%
and WFNS grade of 2 and3. The best admission GC®07) SAHSs.
score of 15 and WFNS grade of 1 was found only in
19.26% (95/493) aneurysmal SAHs. While the wors8GC Causes and investigations
score of 3-6 and WFNS grade 5 was applicable to th€he analysis proved four major causes of SAH in the
18.86% (93/493) SAHs caused by the aneurysms, comkashmir valley. The aneurysmal rupture, as a caise
paratively small number (12.37% i.e. 93/493) of .lane SAH, was found in about more than half the cases i.
rysmal SAHs were in the GCS score of 7-12 and WFNS4.35% (493/907) of all subarachnoid hemorrhages. A
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total of 705 aneurysms were found in 493 patierits &  of 1.00: 1.55 (Table 1). The hypertension causedg?®
patient/aneurysm ratio of 1.00: 1.43. The aneurysmg270/907) of all SAHs. The AVMs lead to 3.19%
SAHs comprised of 38.74% (191/493) males, 60.24%29/907) subarachnoid hemorrhages and most i.61%5.
(297/493) females and (5/493) children, with a MdEo  (19/29) of these were children.

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

FINDINGS Fisher Grades TOTAL

: 2 =S
oz = e3 &
hxg 9 <3 > 1 2 3 4
mz = m3 4
vy @ m I
< »n z (@)
Blood in Subarachnoid Space 353 7 68 54 0 2234 - 482
Aneurysm as High attenuating Lesion 164 0 0 0 - - - - 164
Intraventricular Hemorrhage 90 3 70 15 - - - 817178
Intracerebral Hemorrhage 45 6 61 13 - - - 1225
Rebleeding 188 2 6 3 - - - - 199
Hydrocephalus 46 1 31 5 - - - - 83
Infarct 15 1 10 5 - - - - 31

*|nitial 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

TYPE No. of Cases with Aneu- Cases Negative An- Vasospasm Complications
Cases rysms AVMs  giography
Single 2 or o g £ 3 5
More 8 2 3 g L
= % 3 8 3
= o
)
CAROTID AN- 437 137 63 15 222 149 66 21 35 5
GIOGRAPHY
(+ Vertebral An-
giography)
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- 205 103 59 9 34 62 13 0 3 0
ANGIOGRAPHY
DSA 147 97 29 3 18 52 9 0 0 0
MR- 48 4 1 2 41 0 0 0 0 0
ANGIOGRAPHY
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) was diagnosed by lumbar puncture only, it was megat
The Lumbar puncture was performed in 69.45%n 5.07% (32/630) cases. Thus LP was diagnostits(se
(630/907) cases. Though initially every patienSaiH tive) in 94.9% (598/630) SAHs.
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Non-Contrast CT-Scan Brain (59/437) SAH cases. The carotid/vertebral angidgyap
The non-contrast CT scan (NCCT) brain was performegroved positive in 49.19% (215/437) SAHs and neegati

in 86.54% (785/907) SAHs. The initial scan of 620 in 50.80% (222/437) cases with a positive to negati
(482/785) SAH patients showed blood in subarachnoidatio of 0.96 : 1.00. However vertebral angiograplone
space and 73.23% (353/482) of these were aneurysmaioved negative in 75.57% (44/59) cases i.e. lesgrate
SAHSs. About 20.89% (164/785) SAHs which underwenthan carotid angiography. The carotid angiography d
initial plain CT-scan brain, revealed aneurysmshigdh  tected single aneurysms in 137 SAH cases and two or
attenuating lesions (Figure 1). The NCCT brain stabw more than 2 aneurysms in 63 SAHs which amounted to
that of all intraventricular hemorrhages (IVHs),. B  more than 263 aneurysms in 200 aneurysmal SAHs (Fig
(90/178) IVHs were from aneurysmal SAHs. The in-ure 2). The carotid angiography detected 15 AVMesas
tracerebral hemorrhages (ICH), lobar, thalamic etere  The local vasospasm was revealed in 34.09% (149/437
found on initial CT-scan in 15.92% (125/785) of S®\H and diffuse vasospasm was found in 15.10% (66/437)
mostly in hypertensive and aneurysmal SAHs. The reSAH cases. The carotid/vertebral angiography led to
bleeding was confirmed in 25.35% (199/785) patiemts 1.14% (5/437) deaths, mostly (3 out of 5) due tdelwal
CT-scan and 94.47% (188/199) rebleeds were aneafysmangiography [Table 3].

SAHSs. The hydrocephalus was found in 10.57% (83/785

scans, most of these i.e. 55.42% (46/83) belongeaht b. CT-Angiography:

eurysmal SAHs. There were 3.94% (31/785) patieiitts w About 24.49% (205/837) patients were subjectednhéo t
unilateral and unilobar or bilobar infarcts, of whi CT-angiography. The CT-angiography was negative in

48.38% (15/31) were aneurysmal SAHs [Table 2]. 16.58% (34/205) and positive in 83.42% (171/205) pa
tients with an accuracy of > 83%. More than halftio#
Fischer Grade Classification on NCCT Brain investigated patients, 50.24% (103/205) had siragld

The subarachnoid hemorrhage of Fisher grade 2 (s28.78% (59/205) had two or more than two (multiple)
barachnoid hemorrhage less than 1mm thick on Cifi)scaaneurysms, thereby detecting more than 221 anedrysm
and 3 (more than 1mm thick) appearance was found ib62 patients (Figure 3). CT-angiography also degict
61.40% (482/785) scans. Out of all Fisher gradea®& 4.39% (9/205) AVMs. The vasospasm was found in
SAHs, the aneurysms were the cause of 73.23%6.58% (75/205) patients. The procedure had nédgigi
(353/482) patients. The Fisher grade 4 (Any thiskne complications [Table 3].

with intraventricular hemorrhage or parenchymaleaxt

sion) appearance was found in 38.59% (303/78Mada c. Digital subtraction Angiography (DSA) or Catheter
scanned for SAH and of this 44.55% (135/303) p&ien Angiography:

were aneurysmal SAHs. The NCCT brain for SAH wasThe DSA or catheter angiography was performed on

100% sensitive in the study [Table 2]. 17.56% (147/837) with > 87% accuracy in determorati
of cause of SAH and was negative in 12.24% (18/147)
Angiography patients. About 65.98% (97/147) patients had siagkeu-

The commonest diagnostic tool to reveal the caudse oysm and 19.72% (29/147) SAHs revealed two or more

SAH was angiography which detected more than 765 arthan two aneurysms that made it 155 aneurysms én 12

eurysms in 493 patients with a patient/aneurysaté of  patients of SAH. The 2.04% (3/147) patients whoeund

1.00: 1.43 and 29 AVMs in 29 SAHSs, thus angiographyent DSA prove to be the AVMs. The DSA detected va-

was 62.36% (522/837) accurate. This procedure r@élso sospasm in about 41.49% (61/147) patients and ribre p

vealed diffuse and local vasospasm in 41.93% (35)/8 cedure had no complications [Table 3].

SAHs and had a mortality of 0.59% (5/837). Out bf a

SAHSs (907), about 92.28% (837/907) patients wefe sud. MR-Angiography:

jected to different types of angiographies avadahldif- MR angiography was the least used tool to dischen t

ferent periods of time from 1983 to 2010 [Tablel3pw- cause of SAH. Only 5.73% (48/837) SAHs were sub-

ever 7.71% (70/907) patients were either dead bedor  jected to this imaging procedure with only 14.58P/8)

giography could be performed or were allergic ®¢bn- accuracy and 85.41% (41/48) negativity [Table 3].

trast material used so that angiography was abaudon  Among SAHs caused by aneurysms and AVMs, 8.31%
(4/48) showed single and 2.08% (1/48) depicted Eoub

a. Carotid/vertebral angiography: aneurysms, while 4.16% (2/48) patients had AVMs.

After lumbar puncture (LP) proved presence of SAH,

48.18% (437/907) patients were subjected to théawuni Site and Number of Aneurysms (Multiple aneurysms)

eral or bilateral carotid and vertebral angiograpiyle- The 493 aneurysmal SAH patients were harbouring 705

tect any aneurysms or/ and AVMs as a cause of IAE. aneurysms, detectable angiographically. The anmsys

unilateral carotid angiography was performed im0% were the most common cause of SAH in 54.35%

(87/437), bilateral in 66.59% (291/437) and 4-vegse (493/907) patients. The 69.16% (341/493) aneurysmal

vertebral) angiography was performed in 13.50%SAHs, each, harbored single aneurysm and 30.83%
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(152/493) cases had 2 and more than 2 (multiplepan Half the giant aneurysms (50% = 14/28) were found o
rysms. Of the multiple aneurysms, the double armusy the MCA, another one-fourth (25% = 7/28) were dieigic
were found in 53.28% (81/152) and more than 2 (mult internal carotid artery and the rest (25% = 7/28)uored
ple) in 46.71% (71/152) cases. Out of the all aygsuaal in the vertebra-basilar system (Figure 4). Thougtalk
SAHs, the double aneurysms comprised of 16.43%arge or giant are absolute aneurysmal sizes, enpar-
(81/493) cases and multiple (>2) aneurysms madi¥%d. tery-related type of aneurysmal size grading wamdo
(71/493) of all aneurysmal SAHs. The patients waitld-  much accurate and comfortable intra-operatively.e On
dle cerebral artery aneurysmal rupture had mostiprell  finding is that an aneurysm of 5mm is much smdther
aneurysms i.e. 31.02% (41/132) [Table 4]. The mosinternal carotid artery than for M2 or M3 segmenfs
common arterial site for aneurysms was anteriorrnam middle cerebral artery or for pericallosal arteiyhe
nicating artery (A Com A), accounting for 36.10% 8.37% (76/907) of all SAHs had evidence of bloold-re
(178/493) of all aneurysmal SAHs. The A. Com. Arter tions to each other and about 55.26% (42/76) o$ethe
contributed 87.64% (156/178) cases of single-arsensy were aneurysmal, contributing 8.51% (42/493) padicn
and 0.56% (only one case i.e. 1/178) double-aneurysaneurysmal cause of SAHs. The rest of the 44.73%
case to the study. The rest of the 11.79% (21/1¥.8) (34/76) familial SAHs were of hypertensive (34.219%
Com. A. aneurysm cases had a single parent anteny-a 26/76), idiopathic (9.21% = 7/76) and AVM (1.31% =
rysm in association with aneurysms of the othegrees, 1/76) origin, amounting to 9.62% (26/270) hyperiess

on the same side of the proximal control (7.30% =6.08% (7/115) idiopathic and 3.44% (1/29) AVMs.
13/178) and on the opposite side (4.49% = 8/178hef

proximal control [Table 4]. The 26.77% (132/493pan Complications

rysmal SAHs were caused by the middle cerebraharte

(MCA) aneurysms. Among MCA aneurysmal SAHs, theRebleed

patients with single MCA aneurysms accounted tdrhe rebleeding was confirmed by CT scan in 25.35%
68.93% (91/132) and double aneurysms on the same p#199/785) patients, leading to 56.28% (112/199)tldea
ent artery occurred in 9.09% (12/132) patients. pae  About 38.13% (188/493) aneurysmal SAHs rebled and
tients with multiple (> 2) aneurysms on the sameepla  contributed 94.47% (188/199) patients to all rethileg
(middle cerebral) artery accounted for 2.27% (3)13Re [Table 2]. It was observed that after carotid aggaphy,
aneurysms on the other arteries in association thith increase in rebleedings was 17.58% (35/199) [Tahle
parent artery (MCA) aneurysms, on the same sidieof

parent artery and on the opposite side to the parégry, Vasospasm

were found in 19.69% (26/132) patients. The anensys The vasospasm was found in 40.20% (351/873) patient
of internal carotid artery (ICA) were harbored 8% who had undergone angiography [Table 3]. The lgaal
(103/493) patients. The 63.10% (65/103) patieaishe sospasm (related to parent artery of aneurysm tnd i
harbored a single aneurysm of ICA, while 7.76% @)1 branches) was depicted in 74.92% (263/351) andlifhe
patients had double aneurysms on ICA and multipl2)( fuse vasospasm (related to all vessels) in 25.07%
aneurysms were found on the parent artery (ICA) 0{88/351). The carotid angiography showed vasospasm
4.85% (5/103) patients. About 24.27% (25/103) pasie 61.25% (215/351), CT angiography in 21.36% (75/351)
with single ICA aneurysms each, had associated-aneand DSA detected vasospasm in 17.73% (61/351) pa-
rysms on the other arteries of same and opposies $0  tients. Of all cases (351), vasospasm due to teargs-
that of the parent artery. The anterior cerebrastgrior mal SAHs was found in 80.34% (282/351) patients.
communicating, basilar and vertebral arteries hawh-c

paratively lower number of aneurysms [Table 4]. TheHydrocephalus

commonest double aneurysm combination sites were amhe hydrocephalus was found in about 10.57% (83/785
terior communicating and middle cerebral artenelsiie  of those SAHs who underwent NCCT brain and more
commonest multiple (> 2) aneurysm combination siteshan half (55.42% = 46/83) of these were aneurysmal
were anterior communicating, middle cerebral arslliwa [Table 2].

arteries.
_ N Management

Aneurysmal Size and Familial Factor The 71.50% (649/907) SAHs underwent surgical and en
The 493 aneurysmal SAHs with 705 aneurysms hagoyascular type of treatment and 28.40% (258/98I7pf
variation in size. these hypertensive and idiopathic SAHs, were tceate
(a) Small aneurysms (4 mm to 10 mm) =BB&2 conservatively. The surgical treatment includeghg,
(481/705) Ventriculo peritoneal (VP) shunts, external ventide
(b) Large aneurysms (11 mm to 25 mm) = 27.80%rainages (EVD) and carotid ligation (a few giam¢ary-
(196/705) sms). The 14.53% (130/907) SAH patients, with vientr
(c) Giant aneurysms (> 25mm) =3.97% |omegaly, were subjected to either external vemlaic
(28/705) drainage (EVD) or/and Ventriculo peritoneal (VPYsts,
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of mostly hypertensive and idiopathic origin. Endseu-  carotid ligation was required in 9.48% (86/907) wne
lar treatment in the form of coiling / embolizati@amd rysms and AVMs [Table 5].

Table 4. Arterial site and number of aneurysmsin 493 patients

Parent® Artery No. of Aneurysms on Simultaneous Aneurysms On Associated Total Cases
Parent Artery Only Arteries Other than Parent A.

Same Side of Parent A.  Other Side of Parent A.
One Two Many One Two Many One Two  Many

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 1260)
Anterior Cerebral 7 6 3 5 4 3 5 3 2 38
A.
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

341 28 11 29 22 13 24 17 8 493
Total

152 (30.83%)

493 SAH patients had more than 705 aneurysms
$;(Parent Artery); Artery with Ruptured aneurysm A. Artery; Com. Communicating; # Sde of proximal control; + Sde
Opposite to proximal control; * Any of the two sides and anterior com. artery, since Basilar A. isin 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 68 18 0 0 86

Coiling/Embo./
Carotid Ligation

EVD/VP Shunt as 0 3 98 29 130
definitive treatment

Conservative 0 0 172 86 258
Good Recovery 94 8 31 3 136
Moderate Disability 119 8 21 33 811
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: (16/425) patients. About 85.96% (153/178) Acom.A an
The clipping was possible in 47.70% (433/907) df aleurysms, 98.48% (130/132) MCA and 85.44% (88/103)
SAHSs, 0.88% (8/907) of these being AVMs and the, resICA aneurysms were clipped. The 27.58% (8/29) AVMs
46.82% (425/907), aneurysms. Of all the aneurysmakere trapped by clipping. The intraoperative ansung
SAHs (493), only 86.20% (425/493) aneurysms wereize in a patient varied from the size to thatashe aneu-
clipped (Figure 5). The single aneurysms were elippm  rysm and patient on preoperative CT angiograph®.by
96.23% (409/425) and the double aneurysms in 3.76%1.5 mm (being larger) especially in case of digtdérior

Biomedical Research 2011 Volume 23 Issue 1



Bhat/ Wani/Kir mani/Ramzan/Alanm/Rai na/Jain/Masood/Kanth

cerebral artery (DACA) and middle cerebral arterySince community-based studies reported an incidtrate
(MCA) aneurysms [Table 5]. ranged from 8.1 per 100 000 in Australia and New-Ze
Mortality land to 23 per 100 000 in Japan [9]. The lowerdance
The initial episode of subarachnoid hemorrhage tied in some regions may be explained by racial diffeesn
24.26% (220/907) deaths and rebleeding caused %2.35although in some studies the incidence of SAH achl
(112/907) deaths. About 30.32% (275/907) died iistfi populations was higher in comparison with white ydep
two weeks and the remainder 6.29% (57/907) witbln f tions [10, 11]. Incidences per 100000 perspears were
lowing four weeks. A total of 36.60% (332/907) pats 22.7 (95% CI 21.9 to 23.5) in Japan, 19.7 (18.21t®) in
of SAH died. Almost 1/3, 32.04% (158/493) of allkan  Finland, 4.2 (3.1 to 5.7) in South and Central Aicger
rysms died, contributing 47.59% (158/332) to totadr- and 9.1 (8.8 to 9.5) in the other regions. Thers wale
tality. The rebleeding contributed 33.73% (112/382) variation in SAH incidence, ranging from 2 to 25r pe
the overall mortality. The SAH patients in the Hiddgss 100000 personyears, with most regional incidences be-
grade V had maximum mortality of 72.95% (143/196),tween 7 and 13 per 100000 persSgears.The overall
contributing 43.07% (143/332) to overall mortaliffhe incidence of SAH is approximately 9 per 100000 per-
least mortality of 15.17% (17/112) was observedh@ sorilyears [12]. A large multinational World Health Orga
Hunt Hess grade 1, contributing 5.12% (17/332)dtalt nization study found that the age-adjusted annoeit i
mortality. Of all deaths, there were 59.33% (192)33 dence of SAH varied 10-fold between different coiest
female deaths, 30.42% (101/332) male deaths ad%0. from 2.0 cases per 100 000 population in Chinazd 2
(34/332) child deaths in SAH patients. The car@id per 100 000 in Finland [13].SAH is reported to 26
giography resulted in 1.14% (5/437) deaths, inéngas common in 5th and 6th decades of life. This is %#.3
the whole mortality by 1.50% (5/332) deaths [T&hlé&)]. common in females and 45.7% in males, while aneusys
are 59% common in females and 41% in males [14§. Th
Outcome incidence in women was 1.24 (1.09 to 1.42) timehdu
Of all (907) SAH patients, 14.99% (136/907) SAHsthan in men; this gender difference started atsiggears
showed good recovery, most of these were aneurysmahd increased thereafter. In the age group 25-dsye
SAHSs (69.11%; 94/136), although good recovery amongcidence was significantly higher in men than iormen,
aneurysmal SAHs was 19.06% (94/493). Similar result but in the age group 55-85 years, incidence wasfisig
for good recovery, were seen in SAH patients due toantly higher in women than in men [12]. The Stadie
AVM, hypertension and idiopathic causes. About 539 have suggested that the gender difference is celate
(181/907) SAHSs of all causes ended up in moderate d hormonal status, with incidence of SAH increaseth wi
ability, 65.74% (119/181) of these were due to ayeeu age, occurring most commonly between 40 and 60syear
mal SAHs. And 24.13% (119/493) SAHs due to aneuef age (mean age 50 years), but SAH can occur from
rysmal rupture were moderately disabled. The sedisre childhood to old age and is 1.6 times higher in wom
ability and vegetative state occurred in 15.87%4Q@7) than in men [15, 16]. The incidence of aneurysmgture
and 12.56% (114/907) SAHs respectively. Howeveris only 2-20/100,000 individuals/year [13]. Hemage is
more than 50% (58/114) patients in vegetative staiee  more frequent in women than men (3:2 ratio) overdge
due to aneurysmal rupture [Table 5]. The hypertensi of 40, but the reverse is true in those youngen #h@.
SAHs had a mortality of 45.92% (124/270), idiopathi Peak rupture rates occur between the ages of 5G@nd
SAHs 41.73% (48/115), aneurysmal SAHs 32.04%years [17].A series of 167 SAH patients is reported to
(158/493) and SAHs due to AVMs had 6.89% (2/29have mean age = SD 52.6 + 14.1 and predominance
mortality, a total SAH mortality of 36.60% (332/709 (71%) of women [18]. Similar findings were revealed
the Kashmir study. The present study at SKIMS riexka
Discussion that the most common symptoms were headache 90.51%,
loss of consciousness 69.45%, weakness of a body pa

Subarachnoid hemorrhage (SAH) from a ruptured aneqo'm%’ visual disturbances 29.98%, speech distoesa

. 6% and convulsions 7.82%. The meningeal irritation
rysm accounts for approximately 5% of all strokesl a . .
incidence of SAH had remained stable at around r8 pé{"as the n:n)os_t common sign, 68.46% found in all SAH.S
100000 personyears over 35 years. In a small subset o _nd 50.70% in atl)neurysmal S.AHS' The fundal abnoroma_ll
studies, gender specific incidences were given,clwvhi €S Were_3l.86/o common in all OSAHS and 89.25% in
indicated a higher incidence in women [8]. The gtatl thert((ejn?wed |SA|;S’ Wh:!f[a. 16._|f1r?é§>3]aneurysrlnal SAHs
sher—i-Kashmir Institute of Medical Sciences (SKIMS showed fun % abnormatties. erveo paisy was
Kashmir observed that SAH formed 31.02% of alllg  >€€MN 1N 9.59% of all SAHs a}nd 105'61/0 ?neurysmal
and the overall incidence is about 13/100000 pdjmua SAHs. Headache was reported in .10/0 to 48./° of SAHS
(Table 1). The high proportion of SAHs compared tO[l4].About 67.8% _SAHS present with paral_y5|s of a side,
overall strokes in Kashmir may be due to raciaéthmic 75% loss of consciousness while 78% patients had-he

: : ; ache [19]. Fontanarosa retrospectively studied p89
(population group of mountain locked Kashmir) fasto tients with proversAH and found headache in 74%, nau-
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sea or vomiting in 77%, losg consciousness in 53%, and 1.00 : 1.78.The Kashmir study revealed that modH§A
nuchal rigidity in 35% [20]. The speech disturbance 77.39%, got admitted during winters. Moreover tke af
ranged from 2% to 21.3% . Reporedly visual distndes  high amount of dietary salt as “Salt-Tea Twice AyDiay
occurred in 4% to 43% of patients [14, 19]. A study all patients has been a risk factor for hypertensiod
ported meningeal irritation in 75%“3ierve palsy in 14% SAH. Symonds described the use of lumbar punctude a
and fundal abnormalities in 35% of SAH patients][19 xanthochromia in diagnosis of SAkhd lumbar puncture
Seizures may occur in up to 2086 patients after SAH, showed evidence of hemorrhage in 3% of people iomvh
most commonly in the first 24 howsiad more commonly CT was found normal [2, 6]. The detection rate 8HS

in SAH associated with intracerebral hemorrhdnyper- by lumbar puncture is reported to be 96.5% [19]e Th
tension, and middle cerebral and anterior commtinga study at SKIMS confirmed the diagnostic sensitivatly
artery aneurysms [21Dther study showed 4% convul- lumbar puncture as 94.9%. The sensitivity of CTtha
sions occurring in SAHs [14]. Delayed seizures omm  first 12 hours after SAH is 98% tb00%, declining to

in 7% of patients in another series [22]. The sym 93% at 24 hours and to 57%86% 6 days after SAH [30,
and signs of SAH patients in the Kashmir studycarige  31]. Computedomography (CT scan) of the brain has a
comparable to the above studies. The patient'scalin high sensitivity and will correctly identify over5% of
status is assessed using the World Federation ofoNe cases [6, 32]. The ruptured aneurysms in 21.1% $aH
logical Surgeons Scales and Hunt and Hess Scal@{23 tients were detected as high attenuating lesionplain

25]. A study showed poalinical condition oradmission CT-scan [33]. The SKIMS study revealed 100% sensiti
in 22% SAHs and amount of cisternal blood >median i ity of plain CT scan brain and 20.89% SAHs, whieid h
43% [18]. In the present study 36.38% of all SAHzev high attenuating lesions on CT-scan, were confiriaied
admitted in Hunt Hess good grade (I, Il), resultinga  eurysms by angiography. In study at Kashmir, 48.18%
mortality of 19.69%. The SAHs with poor grade (W), patients were subjected to carotid angiography. Otie
35.61%, had worst mortality of 63.15% and moderatdateral carotid angiography was performed in 19.90%
grade (lll) SAHs admitted, 28.00%, were having atbe bilateral in 66.59% patients and detected singleuan
rate of 24.80%. The aneurysmal SAHs (493 cases werysms in 137 SAH cases and multiple aneurysms in 63
equally found in poor grade (34.68%) and good grad8AHs which amounted to more than 263 aneurysms in
(34.07%) of Hunt Hess grading system with an oVeral200 aneurysmal SAHs. A study reports that adeqeete
mortality of 47.59%. The first scale of severitysmde- rotid angiography detects berry aneurysms in 80% of
scribed by Hunt and Hess in 1968, which showed 80%hose SAHs which are CT-negative. The carotid an-
and 90% mortality in Hunt-Hess grade 4 and 5 respegiography has high positive results with a posittee
tively [25]. The present study has shown paralsiuits negative ratio of 3.50 : 1.00 [1]. In a series éfH5pa-

in Kashmiri patients. The study observed that being tients carotid angiography was performed unilatgria
adult is a risk factor for SAH. Adults comprised of 38.2% and bilaterally in 17% patients with 7.8% q@tim
92.06% of all SAHs. Aneurysms are the major cause aations [33]. The SKIMS study shows carotid angiegr
SAH with 54.35% of all SAHs. Familial SAHs occurred phy positive in 49.19% SAHs with a positive/negativ
in 8.37% and mostly (55.26%) were aneurysmal iginri  ratio of 0.96/1.00 with a mortality rate of 1.14¥%he
However it is reported that genetic factors explamty  Kashmir study proves that CT-angiography (CTA) was
10% of SAH. Group Smoking in the form of a specialpositive in 83.42% patients with an accuracy of 393
Kashmiri clay/copper water container with two woonde and negative in 16.58%. About 50.24% had single and
barrels, utilizing wet/dry tobacco called “JEJEER  28.78% had multiple aneurysms, thereby detectingemo
popular in Kashmir. This study revealed 66.48%equati than 221 aneurysms in 162 patients. Authors ofudyst
were smokers. Raciaifferences have been reported inhave reported sensitivity of CT#r aneurysms between
risk of SAH. Black Americans are at higher riglan 77% and 100% and a specificity betweé@% and
white Americans [26]. Multivariate models have fdun 100%.For aneurysms of 5 mm in size, CTA has a sensi
hypertension, smoking, and heailgohol use to be inde- tivity between95% and 100% compared with between
pendent risk factors for SAH in the Unit8thtes, Japan, 64% and 83% when aneurysar® <5 mm [34]. Among
the Netherlands, Finland arfeiortugal [27]. Sympath- aneurysms detecteth CTA and then undergoing surgery,
omimetic drugs, including cocaine apHenylpropanola- 100% correlation was observbdtween CTA and cathe-
mine are known risk factors for SAH [28]. This study ter angiographyelthuis and colleagudsund that CTA
noted that phenylpropanolamine, as a decongestaht ais equal to catheter angiography in 80% to 83%ases
cold remedy, was much used during winters by all pa[35]. In 74% of patients, catheter angiography qened
tients. The risk factors like smoking, female gendgy-  after CTA did not reveal any additional informatif36].
pertensionfamily history of cerebrovascular disease, andAt SKIMS DS-angiography detected single aneurysms i
postmenopausatate are thought to be common for SAH65.98% patients and multiple aneurysms in 19.72%SA
and multiple aneurysms [29]. The SKIMS study foundwhich disclosed 155 aneurysms in 126 patients. DSA
females form more than half, 58.98%, of Kashmidgiu proved 87.76% sensitive and detected vasospashoirt a
mostly postmenopausal, showing male: female ratio 041.49% patients. The sensitivity of 3-dimensionalet
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of-flight MRA for cerebral aneurysms is between 55%through third-degree relatives haatracranial aneurysms
and 93%With aneurysms 5 mm, the sensitivity is 8&% [40]. In family members with the familial intracriah
100%, whereas the sensitivity of MRA for detectamgpu- aneurysm syndroméhe risk of harboring an unruptured
rysms<5 mm drops to 56% [37]. The present study disaneurysm was 8% [41].

) .
closed 14.58% accuracy for detecting aneurysmad S A study of 23 families with familigBAH found that hav-

patients. Among SAHs caused by aneurysms and AVM ; . .
8.31% showed single and 2.08% depicted double anemg 3 a_ffected relatives tr_lpled the risk SAH. When
magnetic resonance angiography (MRA) was used to

fysms. screen 8680 asymptomatic individuals for intracahni

The SKIMS study disclosed the causes of SAH as384.3 aneurysmsthe °V¢ra” incide_nce of aneurysms was 7.0%
aneurysms, 29.¥6% hypertensive bleeds, 12.67% u ut rose to 10.5% those with a f"’.‘m"y history .Of SAH
known-cause and 3.19% AVMs. Locksley reports th 42]. However, another magnetiresonance imaging

; MRI) study reported that 4% of relatived sporadic
causes of spontaneous SAH in a study as 51% amesirys ( )
6% AVMs, 15% hypertension and 22% idiopathic [14].SAH patients had aneurysms [43]. In a large casérai

Another author reported 36.7% SAHs due to aneurysm’itljdy family history was found to be an independesit

0 o ; o actor for SAH [44]. The study at SKIMS found that
Zét?eé\[/ll\g]s’lglgrfz t;)t/Bg)r/tengs;/co) ré:ggst?'spﬁn?z&&c}w .37% of all SAHs had evidence of first throughrdhi
are the caused by rupture of a cerebral aneuryrRi6- degree blood relations to each other and about%b &f

these were aneurysmal, contributing 8.51% pati¢mts
kel et al report that 15-20% spontaneous SAH hadeno ’ -
tectable cause on the first angiogram [38]. Thelystat aneurysmal SAHs. The rest of the 44.73% familiaHSA

Kashmir observed that angiography detected 705—an<z§ere of hypertensive (34.21%), idiopathic (3.21%jla

rysms in 493 aneurysmal SAH patients. The anteri rV'VI (1.31%) origin.

communicating artery (Acom.A) accounted for 36.10%pakarinen found rebleeding in 51.7% of SAH pasient
aneurysms, middle cerebral artery (MCA) 26.77%grint with 77.5% mortality [1]. Rebleeding was reportad i
nal carotid artery (ICA) 20.89%, anterior ceretaetery  14% in a study of 167 patients [18]. At SKIMS redaling
(ACA) 7.70% and vertebra-basilar (VB) arteries ac-occurred in 25.35% SAH patients, leading to 56.28%
counted for 6.49% aneurysmA. study, by Pakarinen deaths of rebled cases. The Kashmir study obsefasat
1967, revealed 40% aneurysms on the Acom.A, 36% Ogpasm in 40.20% of SAHs. The local vasospasm was
the MCA, 34% on the ICA and Pcom.A and 6% aneumore (74.92%) prevalent than the diffuse entitye Ta-
rysms on the ACA [1]. However Locksley 1966 inadst  sospasm was found in 30% patients of SAH in a study
reported 38.1% aneurysms on ICA and Pcom.A, 30.3%om India [19]. After aneurysmaBAH, angiographic
on Acom.A, 20.9% MCA, 5.8% ACA and 5.5% aneu-vasospasm is seen in 30% to 70% of patievith,a typi-
rysms on the VB arteries [14]. Tandon, India 1988; cal onset 3 to 5 days after the hemorrhage, maxiaral
tected 45.9% aneurysms on the ICA and Pcom.A, 24.8%wing at 5 to 14 days, and a gradual resoluticer @to
Acom.A, 17.3% MCA, 10.2% ACA and 1.08% aneu-4 weeks [45]. Theexondary cerebral ischemia occurred
rysms on the VB arteries [19]. Another series sltbwein 27% of a series [18The 1980s saw the introduction of
42.9% aneurysms on the ICA-Pcom.A complex, 25.7%riple H therapy (prophylactic hypertensive hypéevoic
aneurysms on the Acom.A, 18.7% aneurysms on thgemodilution “triple-H” therapy) as a treatment foe-
MCA, 8.5% on ACA and 4% aneurysms on the VB-|ayed ischemia due to vasospasm, and trials with ni
system [33]. The SKIMS study also found the presentodipine in an attempt to prevent this complicatjé,
classification of aneurysmal-size like small, larged  47]. The study at Kashmir found 10.57% SAH caseh wi
giant as an absolute to all arteries of variousssiZhe hydrocephalus. Acuteydrocephalus (ventricular enlarge-
study found a new parent-artery related aneurysi@l  ment within 72 hours) is reportéal occur in 20% to 30%
grading accurate and intra-operatively adjustingr. €x-  of patients and is more frequémtpatients with poor clin-
ample two aneurysms of 5 mm size (small) eachtéaca ical grade and higher Fischer Scatmres [48]Hydro-
separately on the larger internal carotid artery smaller  cephalus was reported in 14.1% of SAH patients in a
M2 segment of MCA or distal anterior cerebral after study [33]. Some SAH patients with acute hydrocépha
(DACA), is found intra-operatively small for thetémnal  may benefifrom early placement of a ventricular drain at
carotid artery and larger for the DACA or M2 of MCA  the initial hospital [49]Before 1970, carotid ligation was
series of studies reported multiple aneurysms ifep& commonly used to treat recentlyptured intracranial an-
of spontaneous SAH, at the rate of 9%, 18.5% a@®%  eurysms. Now it is used for aneurysms that canmot b
[14, 33, 39]. The study in Kashmir found that 3083 treated by direct surgicalipping or coil embolization.
aneurysmal SAHs had multiple aneurysms accounting f The Italian neurosurgeon Dr Guido Guiglielmi intaoed

> 364 aneurysms and 69.16% aneurysmal SAHs harboregs endovascular coil treatment in 1991 [5Cje Interna-
single aneurysms i.e. 341 aneurysms. Thus 493 ysieur tional Subarachnoid Aneurysm Trial (ISAT) showed that

mal SAHs carried > 705 aneurysms in them. Truelfami in the aneurysms of anterior circulation (Acom.ARC
intracranial aneurysm syndrome occurs when 2 first-
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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 vasospasmin 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

Spin. 0
Tit ©

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 itier
activities of daily living was reduced (7.4% absoluisk
reduction, 23.5% relativesk reduction) if endovascular
coiling was used as opposed to surgery [Bljeurysms

of the VB complex and posterior cerebral artery APC
are hard to reach surgically and are more accesilbl
endovascular management [51, 52heurysms in the
cavernous segment of the internal carotid arteeyadso
difficult to treat withsurgery but may be treated relatively
easily with coil embolization [53]. The SKIMS sesiee-
quired endovascular treatment in the form of coibeli-
zation and carotid ligation in 9.48% aneurysms and
AVMs [Table 5]. Because of their morphology, MCA
aneurysmgan be difficult to treat by coil embolization,
and surgical results for these aneurysms are offgorted

as more favorable [52, 54]. The study at Kashmieated
that out of all aneurysmal SAHs (493), only 86.2086
tients were clipped. The single aneurysms wergetipn
96.23% and double aneurysms in 3.76% patients §Tabl
5]. About 85.96% Acom.A aneurysms, 98.48% MCA and
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85.44% ICA aneurysms were clipped. This study notedlke adult females, cold remedies in chilly winteracial
that a specific size of an aneurysm, on the CTagrgi  and genetic are also seen. The best diagnostidst@r -
phy, grew larger intra-operatively by 0.5 —1.5 nespe- angiography. A relative (parent artery related)uayemal
cially in distal anterior cerebral artery and MCAea- classification, than an absolute one, was foundhhad:
rysms. This may be the result of dividing arachnoidustable intra-operatively. Clipping is the bestatiment in
membrane that formed cicatrized and tight adhesionswltiple and anterior circulation aneurysms andirgiin
around the aneurysm to shrink it after its ruptdrbis  posterior ones. The variation in the size of alsirgpe-
was more a finding noted in delayed surgery. ThehKa cific aneurysm on pre-operative angiography andaint
mir study found 14.53% SAH patients having IVH, ven operatively was noteworthy. Good recovery was found
triculomegaly and hydrocephalus were subjectedthere only 14.99% patients. However, high morbidity, rabrt
external ventricular drainage (EVD) or/and Ventiicu ity, complications and worsening outcome associefiéul
peritoneal (VP) shunts. The SKIMS study recordedhe SAH still remain the challenges of future faneuro-
36.60% mortality of SAH patients. About one-thirdall  surgeon.

aneurysmal patients i.e. 32.04% died, thus anewlysm

deaths contributed 47.59% to total mortality. AboutReferences
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