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Abstract

Management of spontaneous intracerebral haematoma (SICH) is divided into two groups - medical and surgical 
interventions. Although surgical management is controversial, it can be life saving when patient is deteriorating. 
Surgical techniques varies from large craniotomy, burr hole aspiration, stereotactic & endoscopic evacuation of 
haematoma. Forty eight patient of SICH were treated surgically using keyhole craniectomy technique, small 
craniectomy of 2-2.5 cm diameter. Surgical outcome assessed by Glasgow Outcome Score (GOS). Post-operative 
CT scan was done in all cases. Good recovery was achieved in 2 cases (4%), moderate disability in 20 cases (42%), 
5 patients remain in vegetative state. Good evacuation of haematoma was seen in 42 patients except 6 cases 
deteriorated by post-operative CT scan. Surgical evacuation of SICH through keyhole technique is minimally 
invasive, safe and can achieve desired result. Patient with a GCS > 9 prior to surgery demonstrate a better outcome 
with this minimally invasive method.

Introduction

Spontaneous intracerebral haemorrhage accounts for 10 
– 30% of all stroke patients. It is associated with high 
morbidity and a 6-month mortality of 30 – 50%. 
Primary SICH originates from the spontaneous rupture 
of the small vessels and arterioles damaged by chronic 
hypertension or amyloid angiopathy. Role of surgical 
management is controversial1. Current practice favours 
surgical interventions in following situations – lobar 
haemorrhage, clot volume between 20 to 80 
deteriorating neurological status, relatively young 
patients and haemorrhage causing midline shift or 
raised intracranial pressure. In cerebellar haematoma 
above 3 cm diameter causing hydrocephalus generally 
requires surgery2- 4. Surgical techniques vary from 
large craniotomy, burr hole aspiration, stereotactic & 
endoscopic evacuation of haematoma, stereotactic  
fibrinolytic therapy etc5-9. 

We had operated using keyhole craniectomy technique, 
small craniectomy of 2-2.5 cm diameter. The ideal goal 
of surgical treatment of SICH is to remove as small clot 
as possible with the least amount of brain trauma from 
the surgery itself.

Materials & Methods

This was a retrospective study of 48 cases of SICH 
treated surgically through keyhole craniectomy (2-2.5 
cm diameter) in neurosurgery department of Dhaka 
Medical College Hospital from February 2000 to 
January 2005. Clinical details which were recorded 
including age of the patient, GCS prior to surgery and 
location of haematoma. Volume of haematoma was 
calculated using Peterson and Epperson equation10. 
Surgical outcome were assessed by Glasgow Outcome 
Scale. Post operative CT scan was done in all cases 
within 48 - 72 hours after surgery. Surgical outcome 
were recorded in 1st week, 1 month, 3 months and 6 
months intervals. 

Surgery was performed under general anaesthesia. A 
vertical incision was made. The burr hole widened into 
craniectomy measuring 2 – 2.5 cm in diameter, over 
relatively silent area of the cortex and near to the 
haematoma as possible.Address of correspondence:
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Results

Out of 48 patients, 32 were males and 16 were females. 
Age varies from 3rd to 8th decade. Most of the 
haematomas were in basal ganglionic region: 34 
patients (71%) involving putamen & globas pallidus 
and 14 patients (29%) had lobar haematoma. Two 
patients had intraventricular extension.

Hypertension 32  (66%) and diabetes mellitus 12 (26%) 
were the common associated conditions. 25 patients 
(52%) were in Glasgow Coma  Scale (GCS) 6-8, 9 
patients (18.5%) were between GCS 9 – 12 and 6 
patients (12.5%) were in GCS 13 – 15 and 8 patients 
(16.5%) were in GCS < 6 preoperatively. The volume 
of the haematoma varied from 30 ml to 75 ml.

The surgical outcome was assessed according to 
Glasgow Outcome Scale (GOS). They were:

5	= Good recovery, mild to nil disability (2 patients,  4%)
4 = Moderate disability, disabled but independent (20   
patients, 42%)
3 = Severe disability, conscious but disabled and dependant 
(6 patients, 12.5%)
2  = Persistent vegetative state (5 patients, 10.5%)
1 = Death (15 patients, 31%)

Surgical outcome was better in younger age group than 
patients with advanced age. Outcome according to GCS 
prior to surgery: good recovery in 2 patients (GCS 13 – 
15), moderate disability in 4 patients with GCS 13-15 
(100%), 6 patients with GCS 9-12 and 10 patients with 
GCS 6 – 8. All patients with GCS less than 6 had a 
poor out come. 

All the patients underwent repeat CT scan post 
operatively 48 to 72 hours after operation. Subtotal and 
near total evacuation of haematoma was seen in 42 
patients.

Table I: Post operative outcome of different groups as per 
GOS (Glasgow Outcome Score) scale 1 month after surgery

Discussion

Intracerebral haematoma secondary to hypertension are 
found in basal ganglia, putamen & globus pallidus, 
thalamus, cerebral lobes, cerebellum and brain stem1,5. 
Various surgical techniques of SICH have been 
mentioned. Tsementzis has advocated a method of 
small trephine craniotomy 3 cm in diameter and 
evacuation of the haematoma through this craniotomy5.

We adopted this experience with keyhole craniectomy 
in this evacuation process of spontaneous intracerebral 
haematomas. Keyhole craniectomy is a minimally 
invasive technique by which total or near total 
evacuation of the haematoma can be done with 
excellent haemostasis. Keyhole craniectomy is less 
invasive method requiring less operating time and less 
blood loss. Associated morbidities of craniectomy such 
as prolonged operative time & more blood loss can be 
avoided by the keyhole technique.

The ‘edge effect’ resulting in compression of the brain 
and the cortical veins along the edges of craniectomy is 
one of the disadvantages of this procedure. But 
endoscope is usable through this approach. Keyhole 
craniectomy can be extended into formal craniectomy 
if secondary lesions such as arteriovenous 
malformation or tumour are encountered.

The surgical procedure can be performed at all 
neurosurgical centers with basic neurosurgical 
infrastructure, without any expensive instruments. 
Patients with lobar haematoma had a better outcome 
when compared to the basal ganglionic haematoma 
with ventricular extension almost 100% mortality.

The preoperative GCS is directly related to the surgical 
outcome. Patients with a GCS less than 6 had bad 
prognosis while those between13-15 had good 
outcome. When volume of haematoma more than 60 ml 
had bad prognosis. Early surgery predicted better 
result.

Conclusion

Surgical evacuation of SICH through keyhole 
craniectomy technique is minimally invasive, safe and 
achieve desired result. Patients with a GCS >13 prior to 
surgery demonstrate better outcome with this 
minimally invasive technique.

Group of 

patients 

No. of pt. 

operated 

Good 

recovery 

Moderate 

disability 

Severe 

disability 

Persistent 

vegetative 

state 

Death 

I

(GCS < 6) 8 - - - 1 7

II

 
(GCS 6 – 8) 25 - 10 4 4 7 

III
 (GCS 9-12) 9 - 6 2 - 1 

IV

 (GCS 13-15) 6 2 4 - - - 

Total 48 2 20 6 5 15
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