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Abstract

“Subarachnoid Hemorrhage is non-traumatic nasty bleeding into the sub-
arachnoid area, the territory between the arachnoid and the piamater of the
central nervous system showing prompt developing signs of neurological se-
quelae”. It is one among the neurological emergencies which is a very dis-
tressing cerebrovascular disease with complicated mechanisms that risks brain
perfusion and its function, having higher morbidity and mortality rates. Its
mortality rate is still ranged between 8.3% and 66.7%, with noticeable regional
variations, beside recent advances in treatment approaches. The incidence of
SAH among the population of 2 - 22.5/100,000 was reported with a minimum
of 60% of aneurysm ruptures occurring amid ages of 40 and 60 years with 3:2
male:female ratio. The rupture risks for unruptured aneurysms are increased
by the issues like present smokers, larger size of aneurysm, and amid young
population. The surgical treatment decision should be contemplated upon
factors such as aneurysm’s size, aneurysm’s location, patient’s illness history,
and surgeon’s operative experiences. Latest technical progresses in imaging
techniques, increased consideration of illness history, more awareness of in-
cidences of aneurysms and use of micro neurosurgery, have raised the chance
for detection of subarachnoid hemorrhage (SAH) and possible better out-
comes with surgical management. Factors that may affect outcome include
age, size and site of aneurysm, interval between ictus and surgery, CT Fisher
Grade & Hunt and Hess Grading earlier to surgery, & Glasgow Coma Scale at
the while of discharge. The studies here support the wide spread concept that
surgical clipping of SAH for Hunt and Hess Grade 4, 5 SAH, which is also
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considered as poor Grade SAH stipulates an effective treatment if done earlier
provides better outcome.
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Aneurysm, Subarachnoid Hemorrhage, Hunt & Hess Grading, Clipping,
Outcome

1. Introduction
1.1. Subarachnoid Hemorrhage (SAH)

SAH is a very distressing cerebrovascular disease among neurological emergen-
cies with complicated mechanisms which risks brain perfusion and its function,
having higher morbidity and mortality rates [1] [2] [3] [4]. The recent updated
definition of a SAH states that “it is non-traumatic nasty bleeding into the sub-
arachnoid area, the territory between the arachnoid and the piamater of the cen-
tral nervous system showing prompt developing signs of neurological sequelae”
[5]. Mortality rate is still ranged between 8.3% and 66.7%, with noticeable re-
gional variations, beside recent advances in treatment approaches [6] [7]. The
incidence of SAH among the population of 2 - 22.5/100,000 was reported with a
minimum of 60% of aneurysm ruptures occurring amid ages of 40 and 60 years
with 3:2 male:female ratio [4] [8] [9]. 80% - 90% of aneurysms are situated in the
anterior cerebral circulation, middle cerebral arteries and anterior & posterior
communicating arteries [10]. The rest 10% - 20% aneurysms are situated in the
posterior cerebral circulation [10]. As the prognosis is poor, case fatality by
1-month is as high as 35% [2]. Among those who survive, one-third of them
need lifetime care, with remaining third shows cognitive impairment and dys-
functional state affecting the quality of life [11]. Ruptured aneurysms in the basal
cerebral arteries has roughly 85% of non-traumatic SAH, with 45% mortality
rate and 25% morbidity rate within 30 days [4] [5] [6].

The classical presentation of acute aneurysmal rupture is the prompt arrival of
a severe headache, often explained as the “worst headache of my life”, by pre-
ceding nausea, vomiting, syncope and slow deterioration in the level of con-
sciousness [12] [13]. The risk factors for developing aneurysms are HTN
(Hypertension), cigarette smoking, atherosclerosis, family history of CVD (Ce-
rebrovascular Diseases), it is more predominant among females, and postmeno-
pausal women [14]. The rupture risks for unruptured aneurysms are increased
by the issues like present smokers, larger size of aneurysm, and amid young
population [15]. Primarily the ruptured aneurysms deposit blood into the sub-
arachnoid space between arachnoid and piamater, but after RBC (Red Blood
Cells) breakdown and further degradation it deposits hemoglobin. RBC break-
down products such as methemoglobin, heme and hemin triggers Toll Like Re-
ceptors 4 that indicates inflammatory cascades which damages the brain [16]
[17].
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Hunt and Hess Grade 4 & 5 SAH patients involve 20% to 30% of population
having SAH [8] [18]-[23]. If SAH patients are presented with rebleeding, intra-
cerebral hematoma, and Severe vasospasm of cerebral arteries which primes to
further more grave consequences like DCI (delayed cerebral ischemia) leading to
Delayed ischemic neurologic deficit [24] [25]. So, timely diagnosis and early sur-
gical treatment further preventing complications are the predictors of better
outcome. Here, we will focus more on earlier surgical treatment Ze. Aneurysm
Clipping and its outcome. The objective of this review is to study the outcome of
Aneurysm clipping for Hunt & Hess grade 4, 5 subarachnoid Hemorrhages
which are considered as poor Grades for early micro neurosurgery and compar-
ing different studies with both 4, 5 Hunt & Hess Grading of SAH.

1.2. Methods

Relevant studies focusing Subarachnoid hemorrhage’s surgical treatment and its
outcomes were searched on online databases: PubMed, EBSCO and Scopus, us-

» <« » «

, "Aneurysm”,

» o«

ing key words “Subarachnoid hemorrhage Clipping”, “Surgery”,

“Outcome” and “Hunt and Hess” in various combinations, such as “Aneurysm
clipping”, “Surgical outcome”, “Outcome for Hunt and Hess grading”, “Sub-
arachnoid hemorrhage’s outcome”. In this review article, we have tried to review
& compile the clinical outcome of Aneurysm Clipping for Hunt and Hess 4, 5
Subarachnoid hemorrhage, which are considered to be Poor grades. Keywords
being used in this review article to find this article and also the abbreviations

used are provided within the article.

1.3. Aneurysm Clipping

The clipping across aneurysm neck to exclude from systemic circulation is ration
for aneurysm surgery. The first surgery on brain aneurysm was performed by
Norman Dott in 1933 [26]. In 1937 Walter Dandy applied silver clip for post-
erior communicating artery, and is still considered Gold standard for both rup-
tured and unruptured aneurysms [27]. With advent of new technologies ie.
operative microscope, development of the newer versions of Aneurysm Clips
modified to present days’ titanium clips, clips with springs which were more ef-
fective for the aneurysm surgery outcomes. The choice of a particular clip is
centered on the size and where the aneurysm is located. Usually surgical clipping
relates to the exposure of the aneurysm neck through craniotomy and excluding
all abnormal vascular wall from the circulation by single or multiple clips. Basic
principles of Aneurysm clippings are isolation of the Aneurysm from active cir-
culation and maintaining parent vessel’s veracity and patency. The base of Aneu-

rysm clipping surgeries depends upon proper aneurysmal neck exposure [28].

2. Diagnosing SAH

SAH is diagnosed upon the foundation of History, clinical backgrounds and ra-

diologically. Clinical condition is assessed with G.C.S (Glasgow coma scale) and
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amount of hemorrhage is graded in CT with CT Fischer Scale & modified CT
Fischer scale (Table 1), CTA, LP is opted for negative CT scan & false-positive
clinical signs. DSA is further done if aneurysms are small & deep located which
are difficult to detect on CT or CTA. The Glasgow coma scale, CT and LP are
useful for diagnosing SAH, whereas CTA & DSA shows bleeding aneurysm for
further establishing SAH.

2.1. Glasgow Coma Scale

The assessment of coma in neurological patients is performed by Glasgow coma
scale. It was formulated by Graham Teasdale and Bryan J. Jennett, both Neuro-
surgery professors from Institute of neurological Sciences, University of Glasgow
published the Glasgow coma scale in 1974 [29]. It focuses on an unfailing and
unbiased method of assessment of level of consciousness till date. It consists of
three basic components of response of consciousness and is based on eye open-
ing, verbal and motor responses. A total of 15 points is advocated out of them
four points were given for eye response, five points for verbal response & six
points for motor responses each, with a maximum score of 15 and a minimum
score of 3.

Eye opening response points in details are as follows; one point is given for
no eye opening at all, two points are given for pain stimuli eye opening, three
points are given for eye opening to speech and four points for natural eye opening.

Verbal response points in details are as follows: one point is given for no
verbal response at all, two points are given for incomprehensible sound, three
points are given for inappropriate words and four points for confused state and
five points for fully oriented patients.

Motor response points for eliciting are as follows in details: one point is given
for no motor response at all, two points are given for Decerebrate posturing,
three points are given for Decorticate posturing, four points for Withdrawal
from pain stimuli, five points for Localization to pain, and six points for the pa-

tients who fully obeys given commands [29].

2.2. CT Fischer Grading (Table 1)

The Fisher grade was established in 1980 and is applied in predicting the risks of
onset of vasospasm after SAH on the foundation of quantity of blood seen on CT
scan [30].

Table 1. CT fischer grading.

Grade Computed Tomography Findings:
1 No Hemorrhage
2 Diffused thin film of subarachnoid bleed (vertical films < 1 mm)
3 Localized clot or thick film of subarachnoid bleed (vertical layers > 1 mm)
4 ICH or IVH with diffuse or subarachnoid bleed

ICH-Intracranial Hemorrhages, IVH-Inter ventricular Hemorrhages.
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2.3. Computed Tomography (CT)

As hyperdense signal on CT scan suggests extravagated blood in subarachnoid
space, hence CT scanning is considered choice of Investigation. And the bleed,
its spread often advises the position & extent of hemorrhage in ruptured aneu-
rysms. CT studies can often show negative in ~2% of the patients having SAH,

so, it’s possible for a false-negative SAH diagnosis on CT [31].

2.4. Indication for Lumbar Puncture (LP)

Among patients with a definite clinical history and suggestive negative brain
imaging advocates need for lumbar puncture. Which when performed after at
least 12 h of clinical presentation provides CSF a yellow tinge known as X an-
thochromia after centrifugation with spectrophotometry, resulted from hemog-
lobin breakdown products [32].

2.5. CT Angiography (CTA) (Figure 1)

Since CT Angiography is an investigation of higher sensitivity and near accuracy
it gives better description of the morphology, orientation, neck size, adjacent
vessels, and any additional aneurysms, if done quickly provides with better di-

agnosis of SAH which guides towards decision making for further management.

4.2 mm (2D

Figure 1. 3D CTA (Three dimensional reconstruction of Computed tomographic angio-
graphy) for PCoA (Posterior communicating artery) Aneurysm. [Photo Courtesy: Zhong
Da Hospital, Nanjing, China].
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[33]. Westerlaan et al in their meta-analysis suggested that CT angiography

should be considered as a prime investigation among patients with SAH [34].

2.6. Digital Subtraction Angiography (DSA)

In the cases when CTA not able to detect the origin of SAH, then DSA (Digital
subtraction angiography) is indicated, as CTA limits detection of small SAH and
those adjoining the skull base [35] [36]. AHA/ASA (American Heart Associa-
tion/American Stroke Association) guidelines for managing aneurysmal SAH

advocates DSA as first choice of Investigation [37].

3. Surgical Indication

Diagnosed cases of SAH with deterioration by lower points on Glasgow Coma
Scale & Lower CT Fischer scores [25] [26].

4. Technique of Aneurysm Clipping

Detailed interpretation of clinical signs & symptoms, CT, CTA, DSA are eva-
luated for no. of aneurysm, location and size. Additional factors like hematoma
formation, mass effect, brain herniation, hydrocephalus, vasospasms & rupture
of aneurysms are also assessed. Thereby allowing surgeons to further plan sur-
gery as for proper approaches for incision, craniotomy & precautions to be taken
during surgery. Prioritizing measures should be taken for clipping ruptured
aneurysm, doing surgery for already ruptured, larger aneurysm & irregular
aneurysms. Craniotomies are mostly done at the similar side of ruptured aneu-
rysm. After general anesthesia, cases are positioned supine with head held in
Mayfield at proper angle. Bolus mannitol infusion of 8 - 12 mg/kg is given before
incision, to access more subarachnoid space easing the surgery. Lumbar drai-
nage of CSF is also used for brain relaxation before beginning surgery. After re-
levant craniotomy for particular type of aneurysm & by location, bone drilling is
performed using a 5-mm burr of high-speed drills with adequate irrigation &
bone removal which minimizes retraction. Surgicel is applied between cottonoid
and brain to prevent the cottonoid sticking the brain which might contribute to
contusion of the cortex and also hydrocephalus which may occur after SAH
while cotton removal. surgery is then proceeded after opening dura and reaching
further and exposing the aneurysm and clipping it, before doing so temporary
clip is applied which aid permanent aneurysm clipping, which can only be kept
for a maximum of 3 minutes. Lamina terminalis is opened in almost all cases of
SAH before dissecting aneurysm with the target to relax brain tissue and further
providing more space for efficient maneuver. If gyrus rectus resection is a must,
utmost attention should be given not to expand into the contralateral gyrus rec-
tus as it may relate to memory loss. Intraoperative micro-Doppler probe is used
in most of the cases. After clipping is done the vault of already clipped aneurysm
is pierced with a needle to check if the dome is excluded from the circulation.

Papaverine is added to irrigate since the start of the surgery and is also applied to
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the exposed arteries after clipping is done. Small aneurysms which cannot be
clipped are wrapped with thin cottonoid arranged like cadger to permit fibrosis

(Figure 2 Shows Aneurysm Clipping).

5. Hunt and Hess Grading Scale
Hunt & Hess Scale

The Hunt and Hess scale was established in 1968 as a grading system to forecast
clinically the prognosis and outcome among patients having SAH. A higher
grade foresees a lowly outcome and less possibility of survival among SAH pop-
ulation.

Hunt and Hess Grading Scale is further elaborated in Table 2 [38] [39].

6. Clinical Outcome

Glasgow Outcome scale is a grading system for severity of disability descripted
in the context of recovery from certain brain injuries (both traumatic and
non-traumatic Ze. SAH). It was first mentioned by Jennett & Bond in 1975.
There are five categories of the Glasgow coma scale which permits forecasting

rehabilitation on a long-term course of the illness [40].

Figure 2. (a) INCISION Approach for the Surgery-Lateral Supraorbital Approach; (b)
PCoA (Posterior communicating artery) Aneurysm before clipping; (c) PCoA (Posterior
communicating artery) Aneurysm after clipping. [Photo courtesy-Zhong da Hospital,
Nanjing, China],

Table 2. Hunt and hess grading.

Grades Criteria
1 Asymptomatic, mild headache, slight nuchal rigidity
) Moderate to severe headache, nuchal rigidity, no neurological deficit other than
cranial nerve palsy
3 Drowsiness, confusion, mild focal neurological deficit
4 Stupor, moderate to severe hemiparesis
5 Deep Coma, decerebrate posturing, Moribund appearance

*Serious systemic illness such as severe atherosclerosis, hypertension, diabetes, chronic pulmonary disease,
and severe vasospasm found on CTA (Computed Tomography Angiography), marks in placing the patient
in the next less favorable category.
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Outcome is mainly based upon GOS (short term Outcome) as the neurologi-
cal outcome is regarded bestowing to it. GOS Score of 4, 5 is considered good
outcome & score of 2, 3 is regarded as poor outcomes.

Table 3 illustrates Glasgow Outcome Scale in detail [40].

mRS & Barthel’s Index which are also used for further functional disability
and illustrates long term outcome. Factors that may affect outcome include age,
size and site of aneurysm, interval between ictus and surgery, H & H Grades at
surgery, CT Fisher scale & GOS at the time of discharging the patient from hos-
pital. Clinical Outcome after discharging the patient from the hospital and in the
follow-ups, later, is generally assessed bestowing to the GOS (Glasgow Outcome
Scale). Here below are few compilations of previous researches ie outcome re-
ports by various authors focused on H & H Grade 4, 5.

Retrospective study of 1196 patients undergoing Surgical clipping by Gupta et
al. 2011, out of the total, only 165 patients were placed in poor grade [41].
Among 165 patients in poor grade, Ninety-Nine patients were in H and H Grade
4 and Sixty-Six patients were in Grade 5 with percentage of patients in H & H
Grade 4 to be 60% & H & H Grade 5 to be 40%. Long-term results were limited
only to 39 patients as the patient’s data for rest were not obtainable in random
follow-ups. The long-term outcome was assessed by GOS for a period of Eight to
Ninety-Two months’ range and the outcomes are detailed as follows. H & H Grade
4 (Twenty-Seven Patients): GOS 5 score—Twelve patients, 4 Score—Four patients,
3 Score—Ten patients, 2 Score—Zero patient, 1 score—One patient; H & H Grade
5 (Twelve patients): GOS Score5—Five patients, Score 4—Six patients, score 3,
2—Zero patient & Score 1—one patient respectively. Total patients—Thirty Nine
(for both H & H Grade 4, 5): GOS Grades: Grade 5—Seventeen patients (43.6%),
Grade 4—Ten patients (25.6%), Grade 3—Ten patients, Grade 2—Zero patient,
Grade 1—Two patients (5.1%). The authors found significant near normal recov-
ery among patients with Grade 4, 5 SAH in long-term follow-up which suggests
that surgery must not be avoided in those patients just as because of more sur-
gical complications among H & H Grade 4, 5 SAH because better outcomes
among those patients with clipping was reported in their research [41].

Prospective study by Gupta et al 2014 [42] on aneurysm clipping in a
Long-term outcome for the Survived patients. They took 61 total patients for Hunt

& Hess 4, 5 Grades with a follow-up of Twelve months for Outcome Analysis.

Table 3. GCOS (Glasgow coma outcome scale).

Scale Description
1 Death
2 Persistent Vegetative state (Lack of cortical functions)
3 Severe Disability (Always need assistance with daily activities)
4 Moderate disability (Disabled but Independent for daily activities)
5 Good recovery (Normal daily life with minor deficits)
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GOS Grade 4, 5 patients Ze. good outcome patients were further followed up
post operatively after six to Twenty-four months. Amongtotal of H & H Grade 4,
5 patients, there were Forty-seven patients for H & H Grade 4, and Fourteen pa-
tients for H & H Grade 5. The final outcome was based on GOS and their Out-
come Analysis are as follows: H & H Grade 4—Forty-seven patients were found
to be GOS (4, 5)—Thirty-six patients, GOS (2, 3)—Eleven patients. H & H
Grade 5—Fourteen patients: GOS (4, 5)—Fourteen patients, GOS (2, 3)—Four
patients. Which reveals a good outcome (GOS 4 and 5) being seen in majority of
the cases of H & H Grade 4, 5 and strongly correlates with the GOS at discharge
irrespective of the period of follow up [42].

Retrospective study on outcome based on GOS for H & H Grade 4, 5 SAH
with intracerebral hematoma was done by Chen et al. [43]. Total number of pa-
tients was 18 & GOS assessment was done by postoperative follow-up for 6 - 36
months’. Out of 18 total patients, 12 patients were of H and H grade 4 and 6 pa-
tients were of grade 5. Fifteen cases were operated within 24 hours of onset of
SAH and three cases were operated after 24 hours, who had poor outcomes. The
final outcome shows, four case out of Eighteen patients were found with favora-
ble outcomes (GOS 4, 5), four case who were severely disabled (GOS 3), six case
were in vegetative state (GOS 2), and Four cases were dead (GOS 1). Chen et al’s
study suggests that H & H 4, 5 Grade SAH patients along with Intracerebral he-
matoma, that if surgery is done within first 24 hours of onset of SAH may
progress better prognosis [43].

Table 4 illustrates summary of results for aneurysm clipping outcome by var-

ious authors.

7. Complications

Pre-surgical complications of SAH are, increased Intracranial Pressure, Intra-
cranial Hematoma, Mass effect, Brain herniation’s, Hydrocephalus, seizures and
cerebral vasospasm with Hyponatremia as a major post-surgical complication.

Few of them are discussed here below:

Table 4. Table Showing compilation of few previous studies on Hunt & Hess Grade 4, 5 Subarachnoid hemorrhages.

Follow U
No. Authors No. of Cases W -P Outcome by GOS Scale (Glasgow Outcome Scale)
(months)
H & H Grade 4 (27 Patients: GOS 5 score—12 patients, 4 score—04 patients,
3 score—10 patients, 2 score—00 patients, 1 score—01 patients; H & H Grade
. 5 (12 patients): Score 5—05 patients, score 4—06 patients, score 3, 2—00
Gupta et al 2011 Grade 4—27 patients

(A Retrospective Study) Grade 5—12 patients

Gupta et al 2014
(A Prospective Study)

Chen Junhui et al. 2016
(A Retrospective Study)

61

18

8-92  patients, score 1—01 patients respectively.
Total patients—39 (both H & H Grade 4, 5) GOS Grades: Grade 5—17 pts.
(43.6)%, grade 4—0 (25.6%), grade 3—10 patients, grade 2—00 patients,
Grade 1—02 pts. (5.1%)

H & H Grade 4: 47 patients: GOS (4, 5)—36 patients, GOS (2, 3)—11 patients,

12
H & H Grade 5: 14 patients: GOS (4, 5)—14 patients, GOS (2, 3)—4 patients.

4 cases were favorable (GOS 1); 4 cases were severely disabled (GOS 3)
& 6 cases were in vegetative state (GOS 2); 4 cases were dead (GOS 1).
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HCP (Hydrocephalus) is a severe and typical complication in the clinical
course of SAH. Most recent studies show percentage of HCP incidence among
SAH patients to be about 20% - 30%. HCP occurs in the early course (first 3
days-acute or after 4 - 14 days-subacute) of SAH in about one fifth of patients,
and chronic hydrocephalus occurs in 10% - 20% of patients after 2 weeks. HCP
alters patient’s neurologic function failing better functional outcomes, mainly
with IVH (Intraventricular hemorrhage), even after the key SAH been managed.
(44]

Previous clinical studies by (Guresir et a/ & Niemann et al) shows ICH to be
4% to 43% of the total cases of SAH [45] [46]. Reported Deaths from SAH pa-
tients with ICH was ranged from 38% to 58% [47]. Previous studies show SAH
patients with ICH have more severe clinical progress and lowlier functional
outcome in comparison to patients not having ICH [48] [49] [50].

Seizures are found to be more common among younger age patients, with
ICH (Intracranial hemorrhage), MCA aneurysms, and lower grade SAH
[51]-[59]. In a latest prospective analysis, Cerebral infarction, Subdural Hema-
toma, vasospasm, and hydrocephalus at exposition have been linked to risks of
seizures later [60] [61]. But, In most of earlier studies, Seizure at exposition of
SAH do not relate with seizures later after aneurysm is repair [55] [61] [62] [63],
and those seizure events were rather associated to unusual posturing [64], raised
intracranial pressure or herniation rather than real seizures [65] [66]. Patients
after treated for SAH with surgical clipping presents with up to 26% of late sei-
zures which had been reported from previous studies [67].

CV is a grave complication of SAH experienced by SAH survivors which is the
“narrowing of arteries within the subarachnoid space of the brain” [68] [69]
[70]. If it persists, less blood flows in troubled areas of the brain, leading to de-
layed cerebral ischemia [71]. CV is portrayed by gradual spasm of cerebral arte-
ries commencing no prior to day three succeeding hemorrhage and reaching
peak at a week [72]. Among 20% - 30% of patients, CV primes to infarction and
delayed cerebral ischemia [73]. Though the exact etiology of CV remains un-
known, spasm causing and neuro inflammatory substances being produced from
the blood breakdown in subarachnoid space are believed to initiate the course
[74]. Triple-H Therapy i.e. therapy for Hypertension, Hypervolemia and Hemo-
dilution stays the utmost effective regime for avoidance and management of
ischemic neurological deficits caused by cerebral vasospasm.

Rebleeding from grade 4, 5 SAH are presented with high mortality and are
very common, which usually happens before Aneurysm Clipping [75] [76] [77].
SAH Patients with larger aneurysms (>10 mm) have a higher jeopardy of reb-
leeding before Surgery [78]. Few studies show that early rebleeding happens-
mainly within first 24 hour of SAH occurrence, especially in the initial 6 - 12
hour ie. also called ultra-early, when utmost danger of rebleeding is present [79]
[80] [81]. To evade high mortality and rebleeding before aneurysm surgery, as-

sertive and ultra-early Clipping surgery among patients with lower grade SAH is
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recommended [82] [83] [84].

Hyponatremia is common among SAH patients, as several studies suggest its
incidence of more than 50% of total SAH [85] [86]. It is an electrolyte distur-
bance related to numerous neurologic sequelae, e seizures, altered mental sta-
tus and coma. Common reasons of hyponatremia after SAH are SIADH (Syn-
drome of inappropriate anti-diuretic hormone secretion) & CSWS (Cerebral salt
wasting syndrome). The control protocol for SIADH is fluid limitation whereas
in CSWS fluid is given [87]. In hyponatremia, the abnormal osmotic equilibrium
triggers plasma to move towards the interstitial space from blood vessels causing
cellular edema and reduced cell functioning [88] [89] [90] [91]. Increased intra-
cranial pressure and brain edema usually occurs when Serum Sodium Level is
acutely decreased to (<125 mEq/L) causing severe hyponatremia initiating a life
threatening neurological sequelae [92] [93]. As Fast correction of hyponatremia
may prime to CPM (central pontine myelinolysis), a cautious management of

hyponatremia is therefore required [94].

8. Conclusion

The present study endorses several indicators for an outcome of Hunt & Hess
Grade 4, 5 SAH patients being treated with surgical clipping. Treatment of pa-
tients with Hunt & Hess Grade 4, 5 SAH should be conceded promptly and un-
compromisingly to evade further complications of SAH like rebleeding, seizure,
ICH (Intracranial Hematoma), Cerebral Vasospasm and a probability of nega-
tive outcome. Careful detailed patient assessment workup and surgical treatment

are indispensable for each patient for positive outcome.
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