
Med. J. Cairo Univ., Vol. 87, No. 2, March: 981-985, 2019  

www.medicaljournalofcairouniversity.net  

Outcomes of Decompressive Craniectomy for Spontaneous Deep  

Supratentorial Intracerebral Hemorrhage  

ISLAM ABOUL-FETOUH, M.D. and ABD EL-AAL ABD EL-BAKY, M.D.  
The Department of Neurosurgery, Faculty of Medicine, Benha University, Egypt  

Abstract  

Background:  Spontaneous Intracerebral Hemorrhage  
(ICH) is one of the most devastating forms of cerebrovascular  
disease and is associated with high mortality and morbidity  
rate. Mass-effects of hematoma and surrounding edema lead  
to increase intracranial pressure and subsequent brain herni-
ation. Decompressive Craniectomy (DC) provide space for  

the edematous brain to expand away from the midline structures  
and reduce intracranial pressure.  

Aim of Study:  The aim of this study was to evaluate the  
outcome of Outcomes of Decompressive Craniectomy for  
Spontaneous Deep Supratentorial Intracerebral Hemorrhage.  

Patient and Methods:  We retrospectively reviewed the  
medical records of the patients with spontaneous deep su-
pratentorial ICH who underwent DC without evacuation of  
hematoma within 24 hour of ictus. Outcome was assessed by  
the Glasgow Outcome Scale (GOS) 6 months after surgery.  

Results:  A total of 12 patients were included in this study.  
The mean age was 45 years. Mean pre-operative Glasgow  
Coma Scale (GCS) score was 6.7. Mean hematoma volume  

was 68ml. At 6 months after surgery, 8 patients (67%) had  
favorable outcome while 4 (33%) had unfavorable outcome,  
2 patients (17%) died. 83% of patients with pre-operative  
GCS score 8-9 compared to 50% with pre-operative GCS  
score 5-7 had favorable outcome. 71% of patients with he-
matoma volume less than or equal to 70ml compared with  
60% with hematoma volume more than 70ml had favorable  
outcome.  

Conclusions:  Decompressive craniectomy can be benefi-
cial in treatment of spontaneous deep supratentorial ICH in  
selected patient group. Patients with high pre-operative GCS  
score and small hematoma volume are more likely to have  
favorable outcome.  
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Introduction  

SPONTANEOUS  intracerebral hemorrhage is one  
of the most devastating forms of cerebrovascular  
disease and is associated with high mortality and  
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morbidity rate [1-3] . ICH has been shown to be a  
dynamic process. Haemorrhagecontinue to expand  
over several hours after the onset of ictus. Their  
expansion is due to continued bleeding from the  
primary source and to the mechanical disruption  
of surrounding blood vessels [4,5] . Extravasated  
blood components trigger inflammatory changes  
that lead to edema and secondary damage of brain  

cells [6] .  

Mass-effects of hematoma and surrounding  
edema lead to increase intracranial pressure and  
subsequent brain herniation [7,8] . Decompressive  
craniectomy provide space for the edematous brain  

to expand away from the midline structures, prevent  

herniation, reduce intracranial pressure and improve  

cerebral perfusion [9] . Most of published studies  
focused on the role of DC with hematoma evacu-
ation in treatment of ICH. In this study we assess  
the outcome of DC without hematoma evacuation  
in treatment of Spontaneous deep supratentorial  
ICH.  

Patients and Methods  

We retrospectively reviewed the medical records  
of the patients with spontaneous deeply seated  
supratentorial ICH who underwent DC without  
evacuation of hematoma within 24 hour of ictus  
in central hospitals of Ministry of Health in Saudi  
Arabia from January 2015 to January 2017 Figs.  
(1,2). Data included patient demographic, clinical  
presentation, radiological studies and operative  
reports. Volume of hematoma was calculated using  
the ABC/2 method, [10]  A was the greatest diameter  
of hemorrhage, B was the largest perpendicular  
diameter to A and C was the sum of the thickness  
of slices containing the hemorrhage. Patients with  
hemorrhage due to trauma, ruptured aneurysm,  
arteriovenous malformation, tumor or use of anti-
coagulants were excluded.  
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Outcome was assessed by the Glasgow outcome  
scale 6 months after surgery. The outcome was  
considered favorable when the patient has good  

recovery or moderate disability. All other categories  
of GOS (severe disability, vegetative state, death)  
were considered as unfavorable outcome.  

(A) 
 

Fig. (1): 48 year's old male. (A) Pre-operative CT brain showed right deep cerebral and intraventricular  
hemorrhage. (B) CT brain post-decompressive craniectomy and insertion of external  

ventricular drain.  

Fig. (2): 52 year's old male. (A) Pre-operative CT brain showed right deep cerebral hemorrhage.  
(B) CT brain post-decompressive craniectomy .  

Results  

A total of 12 patients were included in this  
study. 10 patients were male and 2 were female.  
The mean age was 45 years (range 36-70 years).  
9 patients (75%) were younger than 50 years. Mean  
pre-operative GCS score was 6.7 (range 5-9), six  
patients had a GCS score of 5-7 and the other 6  

had a GCS score of 8-9. Hematoma was located  
in the right hemisphere in 8 patients and in the left  
hemisphere in 4 patients. Intraventricular hemor-
rhage was present in 4 patients. Mean hematoma  

volume was 68ml (rang 38-104ml). It was less  
than or equal to 70ml in 7 patients and more than  

70ml in 5 patients (Table 1). External ventricular  
drain was inserted in 3 patients. Two patients  
developed hydrocephalus and were treated with  
ventriculo-pertonial shunt.  

Table (1): Patient data.  

Patients data  Number of patients %  

Gender:  
Male  10 (83%)  
Female  2 (17%)  

Pre-opetative GCS:  
5-7  6 (50%)  
8-9  6 (50%)  

Side of hematoma:  
Right  8 (67%)  
Left  4 (33%)  

Volume of hematoma:  
≤70ml  7 (58%)  
>70ml  5 (42%)  

Outcome:  
Favorable  8 (67%)  
Unfavorable  4 (33%)  
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At 6 months after surgery, 8 patients (67%) had  
favorable outcome while 4 (33%) had unfavorable  
outcome. Two patients (17%) died. Five patients  
(83%) with pre-operative GCS score 8-9 compared  

to 3 patients (50%) with pre-operative GCS score  
5-7 had favorable outcome Fig. (3). Five patients  
(71%) with hematoma volume less than or equal  
to 70ml had favorable outcome and 2 (29%) had  
unfavorable outcome. Three patients (60%) with  
hematoma volume more than 70ml had favorable  
outcome and 2 (40%) had unfavorable outcome  
Fig. (4).  
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Fig. (3): Pre-operative GCS score and outcome.  
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Fig. (4): Pre-operative hematoma volume and outcome.  

Discussion  

DC without hematoma evacuation showed a  
trend towards good outcome and reduced mortality  

as compared to matched controls in several recent  
studies [11-13] . Satter et al., [12]  did a comparison  
study between DC and conservative treatment of  
spontaneous supratentorial ICH. 60% of patients  
had good outcome in surgical group compared to  

52.5% of patients in conservative group. They  

indicates that DC is feasible and safe and can be  
a useful alternative surgical procedure in the treat-
ment of spontaneous supratentorial ICH. In a case  
control study of DC in spontaneous supratentorial  
ICH by Lo et al., [13]  survival rate in the craniec-
tomy group was significantly higher compared  
with the medical treatment group at one, 6 and 12  
months.  

The main advantage of DC over hematoma  
evacuation is redaction of ICP with preservation  
of brain integrity especially in cases of ICH in  
dominant hemisphere [14] . Joarder et al., [15]  com-
pared patients with supratentorial ICH treated with  
DC without hematoma evacuation and craniotomy  
with hematoma evacuation. In the DC group, 66%  
of patients had good outcome and mortality was  
26% while in hematoma evacuation group, 41%  
of patients had good outcome and mortality was  
41%. The authors concluded that DC is more ef-
fective than hematoma evacuation in patients with  
supratentorial ICH. Joarder et al., [14]  studied 8  
patients with hypertensive basal ganglionic hem-
orrhagetreated with DC without hematoma evacu-
ation. Mean age was 58 years, mean hematoma  
volume was 58ml, 5 patients (62%) had good  
outcome and 2 patients (25%) died. In our study  
67% of patients had favorable outcome and mor-
tality rate was 17%. This good outcome could be  
explained by younger age of patients included in  

our study.  

Many studies reported that, pre-operative he-
matoma volume and GCS score are important  
predictors of the outcome of ICH  [16-18] . Ram-
narayan et al.,  [16]  studied the impact of DC in  
putaminal hematomas, they compared the outcome  
with GCS score on admission and volume of he-
matoma. Good outcome was 75% with GCS score  
13-15, 58% with GCS score 9-12 and 43% with  
GCS score 3-8. As regard hematoma volume, good  
outcome was 67% when volume of hematoma was  
less than 30ml, 69% when it was 30-60ml and 29%  
when it was more than 60ml. Similarly in our study,  
patients with pre-operative GCS score 8-9 and  
hematoma volume less than or equal to 70ml had  

better outcome when compared to patients with  
with GCS score 5-7 and hematoma volume more  
than 70ml.  

Conclusions:  
Decompressive craniectomy can be beneficial  

in treatment of spontaneous deep supratentorial  
hemorrhage in selected patient group. Patients with  
high pre-operative GCS score and small hematoma  
volume are more likely to have favorable outcome.  
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