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INTRODUCTION –
Traumatic brain injury remains a signicant public health problem 
worldwide due to increasing incidence of motor vehicular accidents in 
both developing as well as developed countries. It is leading cause of 
death and disability among productive age group around the globe. The 
main pathogenetic factor are Brain swelling and resulting intracranial 
hypertension in addition to primary brain injury. Decompressive 
craniectomy {DC} refers to removal of large bone ap of enough size 
{around 15*10 cm} reaching up to frontal and temporal base and 
opening dura in order to evacuate hematoma and alleviate effect of 
intracranial hypertension followed by lax duraplasty and reposition of 
bone ap in abdominal subcutaneous pouch. Common indications are 
traumatic head injuries, spontaneous intracranial hematomas and 

1,2,3malignant middle cerebral infarcts . Although decompressive 
craniectomy effectively results in improvement of intracranial 

4,5,6,7pressure {ICP} resulting in improvement of cerebral blood ow , 
nal prognosis of patient depends on presenting GCS of patient which 
in turn is dependent on primary brain injury. Provided that DC is done 
timely before secondary damage has occurred and all systemic factors 
are managed well. Since its introduction, DC is very commonly used 
procedure in management of patients with intractable intracranial 
pressure. And its wide spread use has pulled attention to complications 
related to procedure itself to variable but very signicant extent. 
Suboptimal DC causes external brain herniation and brain necrosis due 
to direct impingement of brain cortex and venous blockage by 
craniectomy margins where as large DC causes various complications 

8,9,10 11,12,13like hematoma formation below ap ,contralateral hematoma  
10,11,13increase in size of contusions , wound dehiscence and CSF 

9leakage , changes in CSF dynamics like subdural hygroma 
1 0 , 1 2 , 1 5 , 1 6 , 1 7{interhemispheric as well as contralateral}  and 

8,9,14,15,16hydrocephalus , external herniation of brain, syndrome of 
16,18,19trephined , paradoxical herniation and late complications like 

personality changes. These complications may lead to clinical 
deterioration and may require additional interventions like burr hole 
aspiration for subdural hygroma and ventriculoperitoneal shunting for 
hydrocephalus and nally cranioplasty and subsequent complications 
related to ventriculoperitoneal shunting and cranioplasty leading to 
increased morbidity of patient. Due to high incidence of associated 
complications, we are very restrictive in use of this procedure in 
patients of traumatic acute subdural hematoma {SDH} and 
frontotemporal contusions in whom surgical removal of pathogenetic 
lesion is possible resulting in decrease in cerebral edema with resultant 
decrease of ICP to level that can be managed medically.

PATIENTS AND METHOD –
We retrospectively analyzed results of 72 patients operated in last ve 
years in our unit. We included patients between age group of 16-60 yrs. 
with history of trauma in our study. Only patients with signicant 
thickness unilateral acute subdural hematoma {SDH} with midline 
shift of more than eight to ten mm and patients with frontal and 
temporal contusions having signicant compression on brain stem are 

included in study. Patients with diffuse brain injury and patients with 
brain stem contusion and contusions on other eloquent areas of brain 
and patients with bilateral dilated pupils, GCS score less than ve are 
excluded from study. Also, patients with associated chest injury are 
excluded from study. We did not have ICP monitoring facility in our 
institute and we relied only on clinical as well as radiological 
monitoring {CT scan nding} of patient for decision making. 
Following protocol was used in management of selected patients 
according to above criteria. Once patient is decided for operative 
intervention, he is taken for surgery as early as possible. We elevate 
wide craniotomy ap reaching from near midline to frontal and 
temporal base and reaching behind parietal eminence, opening dura in 
curvilinear fashion along craniotomy margin with base towards 
temporal base and evacuation of SDH and frontal and temporal 
contusions followed by closure in two layers leaving the dura open and 
replacing bone ap loosely. Antibiotics with anticonvulsants and 
antiedema are added in postoperative treatment. Twenty four hr. post 
operatively, CT scan is done or as required according to clinical 
assessment. We kept craniectomy as salvage procedure if postoperative 
CT is indicative of persistence or increase of midline shift.

RESULTS - 
There were 46 male patients out of 72. All patients presented with 
history of road trafc accident. There were 20 {28%} patients with 
acute SDH only, 36 {50%} patients were having frontal or temporal 
contusions associated with acute SDH and 16 (22%) patients were 
having frontal /temporal contusions only. We preferred GCS 
assessment by motor score.  There were 22 {30%} patients presented 
with GCS between ve to seven {M  and M } and 43 {60%} patients 3 4

with GCS between eight to ten {M } and seven {10%} patients 5

presented with GCS between 11-12 {M }. Fifty two {72%} of the 5

patients were operated within 24 hrs. of injury and rest of patients were 
started conservative treatment. Out of which, 14 {19%} patients were 
operated within 72 hrs. and rest six {8%} were operated ve days post 
injury after clinical (decreasing motor score) and radiological 
deterioration (in form of increasing subfalcine or uncal herniation) is 
documented. Post operatively, improvement in GCS is seen in 43 
{60%} patients within 72 hrs. of surgery and in 59 {84%} patients 
within seven days of surgery. Forty eight {67%} patients were 
completely conscious at time of discharge {average two weeks} and 
total 60 {83 %} patients were conscious at second follow up {around 
one month}. None of patient needed craniectomy. Eight patients 
developed wound infection. Out of which, three patients developed 
bone ap infection. In 30 patients sub-galeal collection occurred. In 
one patient there was subdural hygroma in addition to subgaleal 
collection. No hydrocephalus seen in any patient. Eight patients died. 
Six due to poor chest condition and two due to repeated seizure episodes.

DISCUSSION–
There are two mechanisms of pathogenesis of head injury. In our 
selected group of pts, it is mainly by focal injury in which there is 
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ABSTRACT
Aim – The study done to evaluate the role of decompressive craniectomy in patients with traumatic intracranial hematomas.
Introduction- Although decompressive craniectomy for traumatic brain injury is very effective procedure in patients with raised intracranial 
pressure refractory to medical measures, its effect on clinical outcome is still unclear because of both positive as well as negative impact of 
procedure. As after decompressive craniectomy, clinical outcome becomes mainly dependent on primary head injury as secondary injury is 
prevented by decompressive craniectomy and benecial effect of decompressive craniectomy is partially neutralized by complications associated 
with it to a small but signicant extent.
Patients and method - we retrospectively analysed 72 patients operated in last ve years for traumatic intracranial hematomas by decompressive 
craniotomy. We followed practice of large craniotomy and evacuation of hematomas in last ve years in properly selected patients and reserving 
craniectomy as second procedure in patients in whom patient did not improve radiologically/clinically after craniotomy.
Results - In 61 out of 72 patients operated by decompressive craniotomy, there has been signicant improvement in GCS of patients and none of 
patients needed decompressive craniectomy.
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hematoma formation subduraly or frontal and temporal contusion 
occurs which by its mass effect added by mass effect from consequent 
brain edema causes shifting of brain and effacement of ipsilateral 
lateral ventricles and basal cisterns causing compression of cerebral 
peduncles and third nerve {Fig 1A}. Further increase in effacement of 
basal cisterns leads to opposite ventricular dilatation and increase in 
brain stem compression by both herniating temporal horns leading to 
fall in GCS level of patient {Fig 1B}. Early craniotomy followed by 
evacuation of pathogenetic lesion with frontal or temporal lobectomy 
if required and leaving dura open and putting back bone ap loosely 
leads to effective decompression and provides limited increase in intra 
cranial capacity resulting in decrease in ICP added by continuous 
medical management consisting of antiedema leads to opening of basal 
cisterns and decompression of

A 21 years female patient presented with history of RSA. Her GCS was 
E3V4M5. Her CT head showed left temporal contusion and left FPT 
acute SDH {Fig 1A}. She was put on conservative treatment. After 5 
days her GCS deteriorated to E2V1M4. Repeat CT showed increase in 
edema with brainstem compression {Fig 1B}. She was operated. Left 
FPT decompressive craniotomy with left temporal lobectomy done. On 

th4  postoperative day her GCS improved to E4V4M6. CT head done on 
thday 4  {Fig 1C} and discharged on 10  postop day in full GCS.

brainstem {Fig 1C}. All the 72 patients of head injury included in our 
study were having moderate to severe head injury. But mainly with 
focal pathogenesis and denitely with variable but nonsignicant 
component of diffuse injury keeping in mind that the mechanism of 
injury involved i.e. road side accidents can produce different 
combination of these focal and diffuse injuries. But it was 
predominantly focal pathogenesis of these injuries which has resulted 
in good outcome of these patients. There was extrinsic compression on 
brainstem by SDH and frontotemporal contusions with added mass 
effect by edema {Fig 2 A, B, C}.

A 45 years female patient presented with history of RSA. Her GCS was 
ndE3V4M5. CT head showed bilateral frontal contusion {Fig 2A}. on 2  

day GCS dropped to E1V1M4. Repeat CT showed in Fig 2B. She was 
operated and postop CT shown in Fig 2C. Her GCS improved to 

thE4V5M6 on 7  day.

Patients are selectively included in study in whom clinically neurological 
condition of patient is clearly explained by CT head ndings. Second 
mechanism of injury i.e. patients with predominant diffuse injuries are 
not included in study. All patients included in study improved clinically 
and radiologically and none of patient required to undergo second 
procedure i.e. decompressive craniectomy. There were three patients 
who developed bone ap infection. Two patients required removal of 
bone ap and one patient managed conservatively. Five other patients 
developed supercial wound infection are also managed conservatively. 
Thirty patients developed subgaleal collection which was easily 
managed by percutaneous aspiration and application of crepe bandage. 
One patient who developed subdural hygroma was also managed by 
percutaneous aspiration and crepe bandage.

CONCLUSION –
Since decompressive craniectomy is double sworded procedure, it is 
very necessary to do it only in very selected patients with surgically 
nonresectable pathology to avoid complications associated with it and 
further need of procedures like ventriculo-peritoneal shunting and 
cranioplasty and complications associated with ventriculo-peritoneal 
shunting and cranioplasty. In patients with traumatic ICH like acute 
SDH or frontal and temporal contusions, we have found no role of DC 
mentioning that careful selection should be done to avoid this 
procedure.
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