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ABSTRACT

Obijective: Aneurysmal Subarachnoid Haemorrhage management is improving with the passage of time with the
advancement of Microsurgery but still mortality is relatively high in the natural history of disease. The main stay
of this gap is noted from the time of ictus to the time of presentation in the tertiary care centers. Management of
Hydrocephalus was also studied in this study.

Material and Methods: This is a prospective study conducted at PINS LGH Lahore. We studied a total of 50
cases in a period of July 2015 to July 2017.

Results: Twenty nine (58.00%) were female and 21 (42.00%) male, the male to female ratio remained 1:1.5. The
affected age group was mostly younger one in there productive years. Maximum patient were noted in 4" decade,
equal incidence was seen in 5th and 6th decade of life. CT scan was done as initial investigation while CT
angiogram and four vessels angiogram were used as definitive investigations. Grading of patient was done using
the WFENS grade and 29 cases were found in good grades (58.00%). Maximum Aneurysm were founded at A.com
artery 24 cases (45.00%) followed by 22 cases of middle cerebral artery (MCA) (41.00%).We predicted the
vasospasm using the fisher grades and found 21 cases (42.00%) in Fisher Grade Il, in grade Il & IV there was
17 and 12 cases (24.00%) respectively. Surgical outcome of post clipping was analyzed by Glasgow outcome
scale and 41 cases (82.00%) were present in Grade 1V and V. We found in post-operative management that patent
within older age had high chance to develop hydrocephalus and V-P shunt was required in 9 cases out of 28 in
group of 55 — 65 years. While in younger group (52.00%) 20 — 49 years. 22 (19.00%) cases needed V-P shunt .
relatively aggressive approach was used toward CSF diversion procedure in pre-clipping period 26% patient
underwent ventriculoperitoneal V-P shunt (n+12). Triple therapy started in all the case post operatively to avoid
vasospasm. Post-operative CT-scan was done on 1st post-operative day.

Conclusion: Patients in Older Age group had higher tendency to be shunt dependent 32% vs. 19%; p-value =
0.04 (Chi Sq. test) (Table 3 & 4).

Key Words: Aneurysmal Subarachnoid Haemorrhage, Clipping of aneurysm.

Abbreviations: CSF: Cerebrospinal Fluid. CT: Computed Tomography. DCI: Delayed Cerebral Ischemia. MCA:
Middle Cerebral Artery.

INTRODUCTION modality." Although coiling has shifted the treatment

Management of Subarachnoid hemorrhage is still a  Paradigm to relatively less invasive side. Phobia of
challenge although lot of advancement has made in the ~ Patients to get operated with open craniotomy played a
treatment alogrithm. Introduction of coiling raised a  role in final decision of treatment modality where the
debate regarding the decision about the treatment two modalities carry the equal risk and benefits. As we
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know that Aneurysm difficult to clip are also difficult
to coil and vice versa therefore one cannot deny the
presence of competent surgical team informed and
around when coiling is under process. Now in the era
of Guideline® the Surgical management started from
arrival of patient to the emergency, post ictus followed
by the emergency management up till definite diagno-
sis and then definitive treatment with clipping or coil-
ing. Intraoperatively the better outcome is ensured
with the help of advance techniques like Microsurgical
dissection, Hypotensive anesthesia® specially during
the dissection around the aneurysm and final prepa-
ration of clipping, Hypothermia to reduced the meta-
bolism during surgery, Use of Doppler probe® to en-
sure per-operative patency of the distal vascular after
application of clip®’ to the neck of aneurysm and indo-
cyanine green video angiography (ICG-VA) applicat-
ion during surgery that will help not only in the per-
operative correction of the clip® but also to check the
complete exclusion of the aneurysm during the surgery
along with clear state of the distal vasculature and per-
forator patency. This procedure is quiet effective and
comparable to the gold standard intraoperative angio-
graphy or post-operative angiogram and help are better
results. (ICG-VA) is a marvoluos tool yet. It could not
totally replace the use of intra-operative angiography
or post-operative angiogram.’ In this study we analy-
zed all the patients managed of Aneurysmal SAH was
analyzed in Neurosurgical unit 111 from July 2015 to
July 2017. A total no. of patient treated by clipping
was 50. The basic purpose of study was to securitize
that where we are standing right now regarding the
management of clipping of Aneurysm in tertiary care
unit of Pakistan. All the cases with Aneurysmal SAH
were included. Exclusion criteria include all un-rup-
tured aneurysms, patient with WFNS grade 5 and pat-
ient with significant systemic disease, serous coagu-
lation dysfunction, organ failure syndromic aneury-
sms. Drug addiction related aneurysms were also ex-
cluded from study. All the post ictus patients were
admitted in Neurosurgery unit 1l of LGH in ICU. Ini-
tially all patients were managed conservatively follo-
wed by detail history, examination, and evaluation
after stability, the patient routine investigation like
CBC, CRP, ESR, RFT, PT, APTT, INR, LFT and
Screening of Hepatitis was done. CT scan was obtain-
ned on arrival to see extend of bleed any evidence of
developing vasospasm hydrocephalus. Patient was
graded using WFNS system and then patient was pre-
pared for surgery. Intraoperative pterional flap is made
and sylvian fissure dissection is done, Aneurysm expo-

sed and definitive measure to exclude it from circu-
lation. Patient was shifted to ICU and after 1 — 2 hrs.
post-surgery shifted back to ward. Triple H therapy
started in all the cases post operatively. Post-operative
CT-scan was done on 1st day. Any new GCS deterio-
ration greater than 2 was evaluated with CT brain.
Suspected Delayed Cerebral Ischemia DCI was further
evaluated with CTA/DSA if required. Results of all the
patients were measured and presented in this paper.

MATERIAL AND METHODS

This is a prospective study conducted at PINS LGH
Lahore. A total of 50 cases were recorded in a period
of July 2015 to July 2017.

RESULTS

29 were female and 21 male, the male to female rate
recorded 1:1.5 (Graph 1).

21, 42%

29, 58%

OMale B Female

Graph 1: Gender Distribution.
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Graph 2: Age Distribution.
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This female 29.58% predominance is already
proven in different institutional studies, age affected
mostly was the younger age group with max patient
case on 4 decay, of the equal incidence was seen in 5th
and 6th decay of life. Max. Cases suffered in their
productive age group (Graph 2). CT scan was done in
all the cases on arrival and standard cerebral 4 vessel
angiography was performed. Grading of patient was
done using the WFNS grade and 26 patients (52.00%)
were found in grade I, 9 patient (18.00%) were found
in grade Il, 11 cases (22%), was present in grade IlI
while only 4 cases were recorded in grade IV
(08.00%) (Table 1). A total of 54 aneurysms were
clipped in 50 patients showing 2 cases of Multiple
aneurysm (04.00%) Max. Aneurysm was founded at
A.com artery 24 cases (44.44%) followed by 22 cases
of MCA (40.74%), P.com artery was involved in 5

Table 1: WENS Grades of Patients on Arrival.

WFNS Grade No. of Patients Percentage
Grade | 26 52.00%
Grade 1l 09 18.00%
Grade I11 11 22.00%
Grade IV 04 08.00%
Grade V 0 00.00%
Total 50 100.00%

cases (09.25%) and 3 cases (05.55%) of ICA bifurcat-
ion were noted (Table 2). We predicted the vasospasm
using the fisher grades where we found 21 cases
(42.00%) in Fisher Grade IlI, in grade Ill & IV

Table 2: Location of Aneurysm. Total No. of Aneu-
rysm 54 in 50 Patients.

Aneurysm Location No. of Patients | Percentage
A com Artery 24 45.00%
MCA 22 41.00%
P com Artery 05 08.00%
ICA bifurcation 03 05.55%
Multiple Aneurysms 02 04.00%

there was 17 (34.00%) and 12 cases (24.00%) respec-
tively , while there was no patient in grade I (Graph 3).
A total of 15 cases (30.00%) developed DCI (Graph
4). These cases are further evaluated and managed
with standard measures of Triple H therapy and
nimodipine. Relatively aggressive approach was used
toward CSF diversion procedures and in pre-clipping
period 26% patient underwent V-P shunt (n+12).
Patients with poor initial grade and persistent static
GCS were evaluated clinically and radiologically for
any evidence of developing hydrocephalus and imme-
diate v-p shunt was employed; the reason for this
aggressive management was high EVD infection risk,
scarcity of trained staff per patient in ICU and only 2
elective list per unit per week available. In our study
we found that out of 13 cases that needed CSF divers-
ion procedure 9 cases (69.23%) were related to older
age group ranging from 50 years to 65 years of age
while 4 cases (30.76%) were related to younger age
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Graph 3: Fisher’s Grade.
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Graph 4: DCI in Series.
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group ranging from 20 years to 49 years. This indica-
tes that older age group. Patients in Older Age group
had higher tendency to be shunt dependent 32% vs.
19%; p-value=0.04 (Chi Sq. test) (Table 3 & 4).

Table 3: Pre-clipping VP Shunt.

CSF Diversion No. of Patients | Percentage
VP Shunt Inserted 13 26.00%
VP Shunt not needed 37 74.00%
Table 4: VP Shunt and Age Distribution.

Age Grou VP Shunt VP Shunt

g P Inserted Not Inserted
20 — 49 years 04 (19.00%) 18 (81.00%)
50 — 65 years 09 (32.00%) 19 (68.00%)

Surgical outcome of post clipping was analyzed by
Glasgow outcome scale and 41 cases (82.00%) was
present in Grade IV and V, that excellent results, while
9 cases were present in grade 111 and below (18.00%).
(Table 5).

Table 5: Surgical Outcome Using GOS.

WENS Grade GOS >4 at GOS<3at

at Admission F/U (n = 41) F/U(n=9)

Grade | & Il (n = 35) 32 3

Grade 11 & I11 (n = 15) 9 6

Total 41 (82%) 9 (18%)
DISCUSSION

Aneurysmal Subarachnoid haemorrhage is a widely
studied subject in Neurosurgery still the management
of this entity show a relatively high fatality rates.1 It is
a matter of fact that the advancement in neurovascular
surgery has taken a giant leap in the last few decades
even then the gap 2 is present some-where in the man-
agement chain that is not allowing to decrease in the
mortality of the disease process as expected. The inci-
dence of ruptured aneurysmal subarachnoid worldwide
is 9/100000/year cases of a SAH, although in USA this
no varies to 6-16/100000/year in different states while
it reaches upto 21.8/100000/year in the study conduc-

ted in Indiana 4 that shows a quiet deviation from the
international available statistics. This also denotes the
effect of factors like high smoking and obesity over
the disease in the region of Indiana.’® This incidence is
more in female gender as compared to male and sex
related variations were studied by Hamdan et.al.** And
they found that a SAH is common in relatively older
age group in females they further found that incidence
of bilateral aneurysms, Multiple aneurysm and more
frequency of distribution at ICA bifurcation and MCA
was found. The lower incidence of aneurysms at
AComA as compared to male was noted in this study
as well. However no significant difference was found
related to gender regarding risk factors, vasospasm and
surgical outcome.

Miss Diagnosis of the Aneurysm may occur if the
patient was seen initially in the secondary care level
with minor clinical symptoms, good HHS or WFNS
grade, clear CT Scan with lower Fischer’s grade. The-
se initially Misdx cases has higher rate of mortality
due to rebleed although rebleeding rate is not more.*
Grading of the a SAH haemorrhage is done with Hunt
and Hess Scale or WFENS grading system is used to
classify the patients. In our study we employed the
WEFNS grading system and categorize the grade | and
grade Il in good grade patients while Grade 11l and IV
were grouped in poor grade patients. Although it is a
fact that new grading system with the name of SAH
score has also evolved in the literature claiming to be
more accurate and comprehensive in measuring the
mortality of the a SAH as compared to widely used
WFNS Scale and HHS grading system.*® In our study
35 cases were included in good grade (70.00%), while
15 cases were found in bad grade (30.00%). Regarding
location of Aneurysm and their distribution along the
circle of will as there is a wide difference in range of
frequency of occurance but our study results are com-
parable with Roessler K.** As Acom A 24 cases
(44.44%) bears the burden at no. 1 followed by MCA
22 cases (40.74%) while the incidence of multiple
aneurysm remained 2 cases (04.00%). The results of
location are quiet different in Hongkong Chinese
population that is more in the region of P cam artery
followed by Acom artery while the incidence of mul-
tiple aneurysms remained 17% in this study by Lai-
HP1, Cheng KM et.al."® which is lower than the wes-
tern population but comparable with Japanese popu-
lation. VVasospasm always play an important role in the
mortality and morbidity of a SAH and its prediction is
possible using the Fishers grading greater the fishers
grade greater the chances of developing the complicat-
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ions related to vasospasm resulting in poor prognosis.
The Delayed Cerebral Ischemia (DCI) is a major fac-
tor that was initially predicted by using the Fischer
grades or Modified Fischer grading system but in the
recent studies it is seen that DCI is even better pre-
dicted if multiple factors are considered and these
factors includes age, modified Fischer grade and loca-
tion of the aneurysm.™® It is also claimed that the risk
stratification is even better done for DCI using the
Vasogaurd score. According to study by de Oliveira
Manoel AL, Jaja BN' it is concluded that patients
with Vasogaurd green score has the lowest chance to
develop DCI while it is 3 fold increased in Vasogaurd
Red patients. Development of DCI in our series in 15
cases (30.00%) was in accordance with the predictive
value of Fischer grading system. Most of the patient
arrived late in the tertiary care center and usually they
are in the time period of vasospasm when reached our
center therefore none of the case was operated in ultra
early or early time period. Most of the cases were ope-
rated in the late intermediate or late coarse of their
natural history. Prophylactic nimodipine is given to all
the patients to prevent the vasospasm and it is man-
aged®® with standard Protocol. There is no study that
give us recommendation regarding the perfect timing
of surgery in a SAH rather in most of the studies it is
concluded that surgical outcome is not dependent on
the timing of surgery rather it is more dependent upon
the good grade of patient at the time of arrival in the
hospital. Although some studies suggested that early
surgery in bad grade patient will result in relatively
better outcome®® and another study emphasize that
early surgery results in short hospital stay of the pati-
ent.”® Both of the studies however conclude that timing
of surgery is still an unsettled issue, surgical outcome
and complications are not significantly affected by the
timing of surgery and main contributing factor towards
the better outcome and less surgical complications are
age of patient, grade of patient at time of presentation,
site and size of aneurysm.’*® Thirteen patients
(26.00%) developed Hydrocephalus and VP Shunt was
inserted prior to clipping to manage the Hydroce-
phalus. We remained less tolerant regarding the mana-
gement of hydrocephalus keeping in view more chan-
ces of prolonged EVD getting infected prior to define-
tive procedure, less no. of ICU nurses and only 2
elective lists available to operate such cases. It is also
observed in our study that older group was more prone
to develop Hydrocephalus as compared to younger age
group 32% Vs 19%. In a study by Vinas Rios JM and
Sanchez-Aguilar M. et al, the predictor of developing

hydrocephalus were analyzed and they concluded the
vasospasm and presence of blood in the ventricular
system as the two main factors in the same study
authors emphasize to insert the VP Shunt in < 7 days
after ictus.?! Jabbarli R, Bohrer AM advocated in their
study to use CHESS score for early prediction of shunt
dependency in patients of a SAH.?? In our study the
overall surgical outcome was Good in 41 cases
(82.00%) according to GOS in grade IV and V which
bad outcome was noted in 8 cases (16.00%) while
mortality remained 1 (02.00%). This result is compar-
able with international studies carried out by different
workers in USA,? Italy** and India.?® The predictor of
good surgical out come and bad surgical outcome was
also found to be the same as in the studies done by
Pegoli M, Mandrekar J. et al”® and Rahmanian A.,
Derakhshan N. et. al*’ respectively.

RECOMMENDATIONS

Where we stand? Answer of this question is to some
extant is satisfactory because the modern surgical
techniques are already adopted in our tertiary care
centers to manage the Aneurysmal Subarachnoid Hae-
morrhage. Both coiling and Clipping are available and
final decision about the management of the disease is
made by the collective wisdom of Neurologist, Neuro-
surgeon and interventional radiologist. In this study we
analyzed the result of surgical management only and
the results are quiet promising when compared to
international studies. We have further plan to equip the
theater with the ICG-VA and Doppler probes in the
coming future.

The main gap in our management is in the late
arrival of the cases to tertiary care center. Ultra early
surgery and early surgery is near to impossible in pre-
sent circumstance due to lake of availability of defi-
nitive investigations and surgical equipment on emer-
gency basis. These cases are only possible in elective
list on priority basis.

Many of the patients already have started the
period of vasospasm and Hydrocephalus therefore
management of these entity became priority rather
than direct clipping of aneurysm.

Although CT Scan are available in secondary care
centers but non availability of Expertise leads to
possible Misdiagnosis they may contribute to incre-
ased rate of rebleed before arriving to the tertiary care
center.

Better referral system or using the modern com-
munication methods may help the primary emergency
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team available in the periphery to consult the on call
consultant in the tertiary care center to get opinion and
transport the patient and if emergency vascular theater
are made available in future then it will be possible to
perform early surgery in these cases.

Although many things are improved in the mana-
gement of aneurysmal Subarachnoid Haemorrhage,
there is still a lot to do to fill the gaps in the Manage-
ment chain that can reduce the morbidity and mortality
from this neurovascular dilemma for better outcome.

CONCLUSION

Patient is older age group had higher tendency to be
shunted as compared to younger age patient whenever
hydrocephalus develops, VP Shunt should be done
earlier. Patients in Older Age group had higher ten-
dency to be shunt dependent 32% vs. 19%; p-value =
0.04 (Chi Sq. test) (Table 3 & 4).
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