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ABSTRACT

Obijective: To know outcome of Decompressive hemicraniectomy in patients presented with malignant middle
cerebral artery (MCA) infarct.

Materials and Methods: This prospective study was conducted in Neurosurgery department of Lady Reading
Hospital, from December 2011 toNovember 2014. A total number of 10 patients were included in the study. All
patients were admitted in neurosurgery ward through emergency, were subjected to detail history and exami-
nation. After preoperative workup patients were operated in emergency. We analyzed gender, age, Glasgow
Coma Scale (GCS) on admission, pre-surgical evaluation, clinical status on pre-surgical exam, and Glasgow
Outcome Scale (GOS), immediate postoperatively, at 3 months and 6 months after discharge. We assessed out-
come by Glasgow outcome score and modified Rankin scale (mRS). Data was analyzed by SPSS version 17.

Results: Of the total 10 patients, 8 (80%) were male and 2 (20%) were female. Age ranged from 40 to 75 years
(mean 62.7 + 11.19 years). On admission, the mean GCS was 10 (Ranged from 8 to 12). Time between onset of
symptoms and decompressive craniectomy was less than 24 hours in 2 (20%), 24-48 hours in 3 (30%), 48 — 72
hours in 1 (10%) and 72-96 hours in 4 cases (40%,). Early surgery (<48 hours) was carried out in 5 (50%) cases
and late surgery (= 48 hours) in other 5 (50%) patients. Length of stay in the hospital was 7 to 16 (mean 11.5)
days. Surgery improved significantly the GCS of patients comparing the immediate preoperative scores (6 to 10)
and immediate post-operative GCS 5 to 15 (mean 10).

Conclusion: Decompressive hemicraniectomy increases the probability of survival without increasing the
number of very severely disabled survivors. Still, the decision to perform surgery should be made on an individual
basis in every patient.

Keywords: Decompressive Hemicraniectomy, Middle Cerebral Artery, Infarct, Outcome.

Abbreviations: GOS: Glasgow Outcome Scale. mRS: Modified Rankin Scale. GCS: Glasgow Coma Scale. MCA:
Malignant Middle Cerebral Artery. DHC: Decompressive Hemicraniectomy. MRI: Magnetic Resonance Imaging.
ICP: Intra Cranial Pressure. CT: Computed Tomography.

INTRODUCTION ation.® In these types of cases of cerebral infarction,

Brain infarction involving supratentorial compartment, ~ usually medical treatment remains ineffective.” De-
10 to 15% cases involve the entire MCA territory with ~ COmpressive hemicraniectomy has shown to reduce
mortality rate of 80% despite aggressive medical treat- ~ Mortality and improve functional outcome foII_OW|n7g
ment." This type of extensive ischemic stroke has ter- ~ Malignant MCA infarction in healthy young patients. -
med as malignant MCA infarction and is associated The technique of this treatment modality consists of
with severe brain edema, causing raised Intra Cranial ~ OPening the skull, removal of a bone flap to allow the
Pressure (ICP) and ultimately leading to brain herni- ~ €dematous brain to swell outward, and so preventing
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intracranial tissue shifts and life-threatening downward
brain herniation.

The wuse of decompressive hemicraniectomy
(DHC) for ischemic brain edema had been reported
already in 1956." Since that time, DHC has been
increasingly used in the setting of different conditions,
including traumatic brain injury, subarachnoid hemorr-
hage and malignant MCA infarction.In diffuse brain
edema without a midline shift, as commonly seen in
traumatic brain injury, bilateral craniectomy has been
advocated. Hemicraniectomy, or removal of a fronto-
temporoparietal bone flap, is suitable in patients with
unilateral hemisphere swelling as seen after ischemic
stroke.* Indication of surgical treatment for malignant
MCA infarct varies however Neuroimaging criteria is:
infarct volume on diffusion-weighted magnetic resona-
nce imaging (MRI) of more than 145cm?; brain com-
puted tomography (CT) ischemic changes affecting
more than two-thirds of the MCA territory and includ-
ing the basal ganglia; brain CT ischemic changes affe-
cting at least two-thirds of the MCA territory with
space-occupying edema.’***

Cerebral ischemia after stroke results in oedema
formation in and around the affected area. In the case
of malignant cerebral infarction, the entire territorial
distribution of the MCA, and possibly the anterior
cerebral artery, is compromised. A severe oedematous
response starts throughout a large area.’> Oedema is
represented on CT brain as parenchymal hypoden-
sity.'®*” One of the basic pathophysiological processes
after Cerebrovascular accident is the development and
extension of an escalating cycle of brain swelling
resulting an increase in ICP. The objective' of the
decompressive hemicraniectomy consists of interrupt-
ing this cycle by controlling ICP and maintaining cere-
bral perfusion pressure and cerebral blood flow to
avoid brain ischemia.

As many patient presents with malignant MCA
infarct, we conducted this study to know about out-
come of Decompressive hemicraniectomy for these
patients. This study is important because it will open a
gateway for future researchers on this topic by provi-
ding the statistics of disease burden and efficacy of
this procedure. Furthermore by comparison with the
results of both national and international studies it will
provide us an idea about the skills and experience of
our set up neurosurgeons, while operating the cases of
malignant MCA infarct by this technique and this will
be a set for the patient betterment and care.

MATERIAL AND METHODS

This prospective study was conducted in Neurosurgery
Unit of Lady Reading Hospital, from December 2011
to November 2014. A total number of 10 patientswere
included in the study.

Inclusion Criteria

1. Patients of either age and sex.

2. Computed tomography documented unilateral
MCA infarction, involving at least 2/3" of the ter-
ritory and including at least part of the basal gan-
glia, with or without additional ipsilateral infarct-
ion of the anterior or posterior cerebral artery.

3. Patients with massive middle cerebral artery
infarction with impending herniation or early signs
of herniation confirmed on neuroimaging, pro-
gression of neurological deterioration, GCS < 8
and cistern compression or midline shift at CT
scan.

Exclusion Criteria

1. Bilateral fixed and dilated pupils.

2. Decreased consciousness because of medications
or metabolic causes.

Alteplase in last 12 hours before surgery.

Known systemic bleeding disorder.
Contraindication for anesthesia.

Pregnancy.

All patients were admitted in neurosurgery ward
through emergency, were subjected to detail history
and examination.All patients had routine hematolo-
gical and biochemical profile, ECG, echocardiogra-
phy, CT brain, MRI brain with MRS in selected cases
and carotid Doppler. After preoperative workup all
patients were operated in emergency.

o oA~ W

Technique of Surgery

A question mark-shaped skin flap and a wide cranio-
tomy was performed on the affected side with partial
removal of the frontal, temporal, and parietal bones,
and the bone flap have a minimum of 12 cm diameter.
The dura was opened in a “C” shape all over and 2cm
distant to the border of the craniotomy. Pericranium or
temporalis fascia was placed into the incision with an
aim to enlarge cranial cavity. The bone flap was pla-
ced in a subcutaneous pocket overlying the abdomen
for preservation and was replaced back after 3 months.

Postoperatively patients were kept in ICU. We
analyzed gender, age, Glasgow Coma Scale (GCS) on
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admission, pre-surgical evaluation, clinical status on
pre-surgical exam, and Glasgow Outcome Scale
(GOS), immediate postoperatively, at 3 months and 6
months after discharge. We assessed outcome by Glas-
gow outcome score and modified Rankin scale (mRS).
Data was analyzed by SPSS version 17.

RESULTS

Of the total 10 patients, 8 (80%) were male and 2
(209%) were female. Age ranged from 40 to 75 years
(mean 62.7 £ 11.19 years). On admission, the mean
GCS was 10 (Ranged from 8 to 12). The mean GCS
on immediate pre-surgical evaluation was 6 to 10
(mean 8) (Table 1). Four patients (40%) presented
with pupillary changes on pre-surgical evaluation;
aphasia occurred in 4 cases (40%) and hemiplegia
presented in all (100%) patients. Eight patients (80%)
had malignant MCA infarction and 2 (20%) had
associated ACA territory infarction. The dominant
hemisphere was affected in 3 cases (30%) and the non-
dominant hemisphere in 7 cases (70%). Time between
onset of symptoms and decompressive craniectomy
was less than 24 hours in 2 (20%), 24 — 48 hours in 3
(30%), 48 — 72 hours in 1 (10%) and 72 — 96 hours in

Table 1: Characteristics of Patients (n = 10).

4cases (40%). Early surgery (< 48 hours) was carried
out in 5 (50%) cases and late surgery (> 48 hours) in
other 5 (50%) patients. Length of stay in the hospital
was 7 to 16 (mean 11.5) days. Surgery improved signi-
ficantly the GCS of patients comparing the immediate
preoperative scores (6 to 10) and immediate post-ope-
rative GCS 5 to 15 (meanl0) (Table 1).

Occurrence of GCS < 8 in the pre-surgical evaluat-
ion was associated to a higher length of hospital stay
(16 days). There was no statistical significance diffe-
rence in the outcome between men and women, sur-
gery before and after 24 hours, left and right side stro-
ke groups. Patients older than60 years presented worst
outcome at six months. Post operatively outcome was
measured using Glasgow outcome scale (GOS) (Table
2) and modified Rankin score (mRs) (Table 3). Based
on outcome, patients were grouped in to 4 grades
(Table 4). Four patients (40%) presented a good out-
come (2 functionally independent, 2 with moderate
disability) at 6 months evaluation. Four (40%), pati-
ents who survived had a poor outcome (2 severely dis-
abled, 2 died). Remaining two (20%) patients of our
series died after the surgical procedure, secondary to
the presented brain lesion and hemodynamic insta-
bility.

Patient No. Gender Age (in years) Stroke Side Preop. GCS Postop. GCS GOS
1. M 72 Right 8 12 3
2. M 61 Right 8 8 3
3. M 58 Left 8 6 2
4. F 40 Right 6 5 1
5. M 74 Right 12 15 4
6. M 59 Right 10 8 2
7. F 75 Left 11 15 4
8. M 51 Right 11 15 4
9. M 70 Right 10 15 4

10. M 67 Left 7 6 1

Table 2: Glasgow Outcome Scale.

Score Description Severe Disability
1 Death Moderate Disability
2 Persistent VVegetative state Good recovery
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Table 3: Modified Rankin Scale. Table 4: Grading for Outcome.
Level | Description Grade | Characteristics Outcome
0 No symptoms Gl Ejggtg?gliyolrngggnsdent, Good
1 No significant Disability despite symptoms
- T Mild to moderate disability,
2 Sllght dlsabl_ll'gx,mablllty to perform all G2 MRS 2 t0 3 or GOS 4 Good
previous activities
T . Severely disabled, MRS 4 to 5
3 Mo_derate disability; Able to walk without G3 or GOS 2 10 3 Poor
assistance
4 Moderately severe disability;Unable to walk G4 Death Poor
without assistance
5 Severe disability;bed ridden, requires constant
nursing care
Table 5: Prospective RCTs on Hemicraniectomy in Malignant MCA Infarction.
Mortality and Outcome (Hemicraniectomy Versus Conservative)
Study . _— Primary Outcome Mean Age, | Mortality, | Good
Name Inclusion Criteria Measure No. years % Outcome, %
. Age 18 55 years
Decimal o 20 versus | 43.5 versus | 25.0 versus | 50.0 versus
12 within 24 hours from mMRS<4 at 6 months 18 434 778 299
symptom onset
Age 18-60 years 12—
Destiny | 36 hours from 17 versus | 43.2 versus | 17.6 versus | 47.1 versus
13 symptom onset to MRS<4 at 6 months 15 53.3 53.0 26.7
surgery
Age 18-60 years
Hamlet S 32 versus | 50.0 versus | 22.0 versus | 25.0 versus
14 within 96 hours from mMRS<4 at 12 months 32 474 590 250
symptom onset
He Add | Clinical and Death, functional Stooped at Awaiting
First radiological outcome, quality of life, PP publication
deterioration within 96 patlen;[] p(alrﬁeptlons,
hours from symptom acute healthcare use N =26
after 21, 90, and 180
onset
days
He Clinical deterioration MRS and Barthel Index No data
MMI within 72 at discharge, 2 available
hours from symptom weeks, 1, 3, and 6
onset months
DISCUSSION ssure from swollen, infarcted brain tissue, preventing

Decompressive hemicraniectomy has been studied as a
way to relieve mass effect related to mass lesions.
Hemicraniectomy and durotomy can relieve the pre-

brain herniation and death.® Decompressive crani-
ectomy procedures have been used to relieve increased
ICP and cerebral oedema caused by a variety of patho-
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logical events. Cushing® reported in 1905, the use of
this procedure to relieve the pressure caused by the
growth of an intracranial tumour.*® After that, surgi-
cal decompression has been reported as a treatment

option for traumatic head injury,**® subdural haema-
26,27

toma, cerebral venous and dural sinus thrombo-
sis,? cerebellar infarction®* and supratentorial cere-
bral ischemia.®!=2

Three European randomized controlled trials
(Table 5) with primary end points based on functional
outcome have recently been completed: DECIMAL
(decompressive craniectomy in malignant middle cere-
bral artery infarcts)®*; DESTINY (decompressive sur-
gery for the treatment of malignant infarction of the
middle cerebral artery)** and HAMLET (hemicrani-
ectomy after middle cerebral artery infarction with
life-threatening edema trial).*® We studied 10 cases of
supratentorial malignant MCA infarct that were sub-
jected to decompressive craniectomy. The ages of the
patient ranged from 40 to 75 years. We had poor out-
come in patients with age more than 60 years. In pre-
vious studies age has been suggested as a key factor to
benefit from decompressive surgery after malignant
cerebral infarct.**3" This might be due to the dimi-
nished capacity for neuroplasticity in elderly pati-
ents.*®

In the present study dominant side was involved in
3 (30%) patients and in literature there is no difference
based on the side involved. Gupta et al* reviewed the
functional outcomes of 27 patients with decompress-
ion of the dominant hemisphere and 111 patients who
had non-dominant infarcts and found that the out-
comes were similar. We had good outcome (MRS 0 to
3, GOS 4 to 5) in 4 (40%) patients. Study conducted
by Joao paulomattosetal*® with decompressive hemi-
craniectomy for malignant MCA infarct had ten pati-
ents (47.61%) presented a good outcome at the 6 mon-
ths evaluation. We had outcome lower as compared to
international study, it might be due to late referral/
access and least facilities.Another international study
conducted by Abdolkarim Rahmanian et al** in Shiraz
university of medical sciences Tehran, had reduced
mortality to 20% with decompressive surgery as com-
pared to 67% in patients who were managed with agg-
ressive medical therapy. So our results are also com-
parable with their results regarding outcome.

We had mortality in 20% patients. Ralph Rahme
et al*” had literature review of 382 patients and they
had mortality 24.3% (93 patients), it is because of lar-
ge sample size.Our results regarding mortality are bet-
ter, but we had small sample size and short follow up.

CONCLUSION

Decompressive hemicraniectomy increases the proba-
bility of survival without increasing the number of
very severely disabled survivors. Still, the decision to
perform surgery should be made on an individual basis
in every patient.
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Department of Neurosurgery

Lady Reading Hospital, Peshawar — Pakistan

REFRENCES

1. Berrouschot J, Sterker M, Bettin S, et al: Mortality of
spaceoccupying ‘malignant’ middle cerebral artery in-
farction under conservative intensive care. Intensive
Care Med. 1998; 24: 620— 23.

2. Heinsius T, Bogousslavsky J, Van Melle G: Large in-
farcts in the middle cerebral artery territory. Etiology
and outcome patterns. Neurology, 1998; 50: 341-50.

3. Kasner SE, Demchuk AM, Berrouschot J, et al: Predic-
tors of fatal brain edema in massive hemispheric ische-
mic stroke. Stroke, 2001; 32: 2117-23.

4. Wijdicks EF, Diringer MN: Middle cerebral artery terri-
tory infarction and early brain swelling: progression
and effect of age on outcome. Mayo Clin Proc. 1998;
73: 829-36.

5. Hacke W, Schwab S, Horn M, et al: Malignant middle
cerebral artery territory infarction: clinical course and
prognostic signs. Arch Neurol. 1996; 53: 309-15.

6. Hofmeijer J, van der Worp HB, Kappelle LJ: Treatment
of space-occupying cerebral infarction. Crit Care Med.
2003; 31: 617— 25.

7. Hofmeijer J, Kappelle LJ, Algra A, Amelink GJ, van
Gijn J, van der Worp HB: Surgical decompression for
space-occupying cerebral infarction (the Hemicraniec-
tomy after Middle Cerebral Artery infarction with Life-
threatening Edema Trial [HAMLET]): a multicentre,
open, randomised trial. Lancet Neurol. 2009; 8: 326-
33.

8. Juttler E, Schwab S, Schmiedek P, Unterberg A, Hen-
nerici M, Woitzik J, et al: Decompressive Surgery for
the Treatment of Malignant Infarction of the Middle
Cerebral Artery (DESTINY): RCT. Stroke, 2008; 38:
2518-25.

9. Vahedi K, Hofmeijer J, Juettler E, Vicaut E, George B,
Algra A, et al: Early decompressive surgery in malig-
nant infarction of the middle cerebral artery: analysis
of three randomised controlled trials. Lancet Neurol.
2007; 6: 215-22.

10. Vahedi K, Vicaut E, Mateo J, Kurtz A, Orabi M,
Guichard JP, et al: Multicenter, RCT of early decom-
pressive craniectomy in malignant middle cerebral

-106-

Pak. J. of Neurol. Surg. — Vol. 21, No. 2, Apr. — Jun., 2017



Decompressive Hemicraniectomy for Malignant Middle Cerebral Artery Infarct

11.

12.

13.

14,

15.

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

artery infarction (DECIMAL Trial). Stroke, 2007; 38:
2506-17.

Scarcella G. Encephalomalacia simulating the clinical
and radiological aspects of brain tumor; a report of 6
cases. J Neurosurg. 1956; 13: 278-92.

Hutchinson P, Timofeev I, Kirkpatrick P. Surgery for
brain edema. Neurosurg Focus, 2007; 22: E14.

Vahedi K, Hofmeijer J, Juettler E, et al. Early decom-
pressive surgery in malignant infarction of the middle
cerebral artery: a pooled analysis of three RCT. Lancet
Neurol. 2007; 6: 215-22.

Hofmeijer J, Amelink GJ, Algra A, et al. HAMLET
investigators. Hemicraniectomy after middle cerebral
artery infarction with Life-threatening Edema Trial
(HAMLET): protocol for a randomised controlled trial
of decompressive surgery in space-occupying hemi-
spheric infarction. Trials Sep. 2006; 11: 7-29.

Ropper AH, Shafran B: Brain edema after stroke: clini-
cal syndrome and intracranial pressure. Arch Neurol.
1984; 41: 26-29.

Kastrau F, Wolter M, et al: Recovery from aphasia after
hemicraniectomy for infarction of the speech-dominant
hemisphere. Stroke, 2005; 36: 825.

Von Kummer R, Meyding-Lamade” U, Forsting M,
Rosin L, Rieke K, Sartor K, Hacke W: Sensitivity and
prognostic value of early computed tomography in mid-
dle cerebral artery trunk occlusion. Am J Neuroradiol.
1994; 15: 9-15.

Arnaout OM, Aoun SG, Batjer HH, Bendok BR: De-
compressive hemicraniectomy after malignant middle
cerebral artery infarction: rationale and controversies.
Neurosurg Focus, 2011; 30: E18 1-5.

Delashaw JB, Broaddus WC, Kassell NF, Haley EC,
Pendleton GA, ollmer DG, Maggio WW, Grady MS.
Treatment of right hemispheric cerebral infarction by
hemicraniectomy. Stroke, 1990; 21: 874 —-81.

Cushing H. The establishment of cerebral hernia as a
decompressive measure for inaccessible brain tumors;
with the description of intermuscular methods of mak-
ing the bone defect in temporal and occipital regions.
Surg Gynecol Obstet. 1905; 1: 297-314.

King AB: Massive cerebral infarction producing ventri-
culographic changes suggesting a brain tumor. J Neuro-
surg. 1951; 8: 536-53.

Shaw CM, Alvord EC Jr, Berry RG: Swelling of the
brain following ischemic infarction with arterial occlus-
ion. Arch Neurol. 1959; 1: 161-77.

Gupta R, Connolly ES, Mayer S, Elkind MS: Hemicra-
niectomy for massive middle cerebral artery territory
infarction: a systematic review. Stroke, 2004; 35: 539-
43.

Pillai A, Menon SK, et al: Decompressive hemicrani-
ectomy in malignant middle cerebral artery infarction:
an analysis of long-term outcome and factors in patient
selection. J Neurosurg. 2007; 106: 59-65.

Kondziolka D, Fazl M: Functional recovery after de-

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

compressive craniectomy for cerebral infarction. Neu-
rosurg. 1988; 23: 143-47.

Kilincer C, Simsek O, Hamamcioglu MK, Hicdonmez
T, Cobanoglu S: Contralateral subdural effusion after
aneurysm surgery and decompressive craniectomy: case
report and review of the literature. Clin Neurol Neuro-
surg. 2005; 107: 412-16.

Ransohoff J, Benjamin MV, Gage EL Jr, et al: Hemi-
craniectomy in the management of acute subdural hem-
atoma. J Neurosurg. 1971; 34: 70-76.

Stefini R, Latronico N, Cornali C, et al: Emergent de-
compressive craniectomy in patients with fixed dilated
pupils due to cerebral venous and dural sinus thrombo-
sis: report of three cases. Neurosurg. 1999; 45: 626-30.
Heros RC: Surgical treatment of cerebellar infarction.
Stroke, 1992; 23: 937-38.

Rieke K, Krieger D, Adams HP, et al: Therapeutic stra-
tegies in space-occupying cerebellar infarction based on
clinical, neuroradiological and neurophysiological data.
Cerebrovasc Dis. 1993; 3: 45-55.

Schwab S, Steiner T, Aschoff A, et al: Early hemicra-
niectomy in patients with complete middle cerebral
artery infarction. Stroke, 1998; 29: 1888-93.

Lanzino JD, Lanzino G: Decompressivecaniectomy for
space-occupying supratentorial infarction: rationale,
indications, and outcome. Neurosurg. Focus, 2000; 8:
E3 1-7.

Vahedi K, Vicaut E, Mateo J, et al. Sequential-design,
multicenter, randomized, controlled trial of early de-
compressive craniectomy in malignant middle cerebral
artery infarction (DECIMAL Trial). Stroke, 2007; 38:
2506-17.

Juttler E, Schwab S, Schmiedek P, et al. Decompressive
Surgery for the Treatment of Malignant Infarction of
the Middle Cerebral Artery (DESTINY): a randomized,
controlled trial. Stroke, 2007; 38: 2518-25.

Hofmeijer J, Kappelle LJ, Algra A, et al. Surgical de-
compression for space occupying cerebral infarction
(the Hemicraniectomy After Middle Cerebral Artery
infarction with Life-threatening Edema Trial [HAM-
LET]): a multicentre, open, randomised trial. Lancet
Neurol. 2009; 8: 326-33.

Gupta R, Connolly ES, Mayer S, et al: Hemicraniec-
tomy for massive middle cerebral artery territory infar-
ction: a systematic review. Stroke, 2004; 35: 539-43.
Uyttenboogaart M, Luijckx GJ, Vroomen PC, et al:
Measuring disability in stroke: relationship between the
modifid Rankin scale and the Barthel index. J Neurol.
2007; 254: 1113-17.

Nakayama H, Jorgensen HS, Raaschou HO, et al: The
inflence of age on stroke outcome. The Copenhagen
Stroke Study. Stroke, 1994; 25: 808-13.

Gupta R, Connolly ES, Mayer S, Elkind MS. Hemicra-
niectomy for massive middle cerebral artery territory
infarction: a systemic review. Stroke. 2004 Feb; 35 (2):
539-43.

Pak. J. of Neurol. Surg. —Vol. 21, No. 2, Apr. — Jun., 2017

-107-



Faroog Azam, et al

40. Jodo Paulo, Mattosetal, Decompressive craniectomy in
massive cerebral infarction; Argq Neuropsiquiatr. 2010;

68 (3): 339-45.

41. Abdol Karim Rahmanian et al. Outcome of decom-
pressive craniectomy in comparison to nonsurgical tre-

atment in patients with malignant MCA infarction"
Springer Plus, 2014; 3: 115.

42. Ralph Rahme et al. Decompressive hemicraniectomy for

AUTHORS DATA

malignant middle cerebral artery territory infarction: is
life worth living? J Neurosurg. 2012; 117: 749-54.

Name Post

Institution

E-mail

Role of Authors

Dr. Farooq Azam

Dr. Naeem-ul-Haq

Dr. M. Usman Senior Registrar

Dr. Mohammad Ishaq

Department of
Neurosurgery, Lady
Reading Hospital,
Peshawar — Pakistan

drusman387@yahoo.com

Date of Submission: 07-06-2017
Date of Printing: 22-06-2017

Peer Reviewed by Dr. Babar Butt and Chief Editor Prof. Dr. Muhammad Anwar Chaudary and others.

-108- Pak. J. of Neurol. Surg. — Vol. 21, No. 2, Apr. — Jun., 2017



