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ABSTRACT 

Objective:  The role that Decompressive Craniectomy plays in managing patients suffering from traumatic 

brain injury still to date remains controversial, and whether it improves clinical outcomes in severe traumatic 

brain injury patients is still a matter of debate. The present study was designed to assess the outcome 

following the Decompressive Craniectomy procedures performed in our setup for patients presenting with 

severe traumatic brain injury. 

Materials and Methods:  This was a retrospective study wherein the medical records of adult patients that 

presented with an initial Glasgow Coma Scale (GCS) ≤ 8 and in whom decompressive craniectomy had been 

carried out for severe traumatic brain injury were retrospectively analyzed. Patients in whom decompressive 

craniectomy had been carried out for causes other than trauma and patients with initial GCS ≥ 9 were 

excluded from the study. The studied parameters included age, sex, initial GCS, computed tomography (CT) 

brain diagnosis, and the outcome according to the Glasgow coma outcome scale (GOS). 

Results:  The study included 12 patients, and of these 12 patients operated with Decompressive Craniectomy 

for severe traumatic brain injury only 2 survived. The mortality was 83.3%. The initial GCS and age were not 

statistically different between the survivors and the non-survivors. Based on the Glasgow Outcome Scale 

(GOS) only 1 patient had a good outcome. Overall, an unfavorable outcome based on the GOS score was seen 

in 91.7% of patients. 

Conclusion:  Our study concludes that Decompressive Craniectomy is associated with high mortality in 

patients presenting with severe traumatic brain injury and does not seem to offer a better alternative to 

standard medical management. 
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INTRODUCTION 

Severe traumatic brain injury (TBI) occurs in about
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10% of the patients getting admitted to hospital 

after suffering TBI.1 The mortality and morbidity 

are high and the percentage of patients that 

either die or survive with severe disability 

following severe traumatic brain injury is 

approximately 60%.2,3 The mortality and morbidity 

remains very high even in the USA and Europe 

and even in centers that specialize in 

neurotrauma management and reaches upto 

atleast 50% even in such specialized neurotrauma 

centers.1 The burden of severe traumatic brain 

injury is biggest in low and middle-income 

countries.1,2 Further compounding this factor is 

the fact that in low and middle-income countries 

the mortality was found to be 21% higher in 

severe TBI patients when compared with high-

income countries.1 

 Decompressive craniectomy (DC) is a widely 

used and well-established procedure for 

managing patients presenting with traumatic 

brain injury.4-8 The procedure, however, still to 

date remains controversial and the role it plays in 

managing traumatic brain injury patients is still 

debated.2,3,5,7-11 The procedure initially lost favor 

with the neurosurgeons after the poor results and 

very high mortality that showed-up in early 

studies. However, there was a resurgence in 

interest in DC after promising results showed up 

in later studies.1,7 Studies comparing DC with 

craniotomy in the management of traumatic brain 

injury have shown conflicting results with some 

studies finding DC to be associated with a better 

outcome and others finding DC to be associated 

with a worse prognosis.10,12-15 The two large decra 

and resuscip trial comparing DC with standard 

medical care in patients suffering from severe 

traumatic brain injury found that DC leads to 

more unfavorable outcome compared to 

standard medical management.2 Making the 

procedure more controversial is the perception 

that even if DC reduces mortality it does so only 

by increasing the number of patients in the 

vegetative or severely disabled state, thus again 

putting into question the rationality of the 

procedure.7,16-19 This has led to a scenario where a 

uniform protocol for performing the procedure 

does not exist and different neurosurgical centers 

and neurosurgeons have their own preferences 

and protocols.4,20 The present study had been 

designed for assessing the outcome and efficacy 

of the DC procedures performed in our setup for 

severe TBI patients. 

 
MATERIALS AND METHODS 

Study Design and Setting 

This study was a retrospective observational 

study. It was conducted in the department of 

neurosurgery Allama Iqbal Hospital Sialkot. 

Medical records of adult patients in whom 

decompressive craniectomy had been carried out 

for severe traumatic brain injury from February 

2020 to June 2021 were retrospectively analyzed. 

The parameters studied included age, sex, initial 

GCS, CT brain diagnosis, and the clinical outcome 

according to the Glasgow coma outcome scale 

(GOS).As the study is retrospective in nature so 

ethical committee approval was not required. 

 
Inclusion Criteria 

All adult patients in whom decompressive 

craniectomy had been carried out for traumatic 

brain injury with initial GCS ≤ 8 were included in 

the study. The radiological parameters for 

inclusion consisted of a CT brain showing either a 

(1) Acute subdural hematoma/hemorrhagic 

contusion with a midline shift≥5 mm or (2) 

Diffuse brain swelling and basal cisternal 

effacement with clinical signs of herniation. 

 
Exclusion Criteria 

Patients in whom decompressive craniectomy had 

been carried out for causes other than trauma 

were excluded from the study. Patients with a 

follow-up period < 6 months and patients with 

initial GCS ≥ 9 were also excluded from the study. 
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Operative Technique and Management 

Protocol 

The decompressive craniectomy had been 

performed in one of the two ways. Either a burr 

hole craniotomy was done and the flap was not 

placed back at the end of the procedure or a 

large temporal craniectomy had been done upto 

the base of the skull. The dura was either left 

open at the end of the procedure or the edges 

approximated with loosely placed stitches. The 

follow-up of the surviving patients was for more 

than 3 months. The Glasgow Outcome Scale 

(GOS) was utilized for categorizing the outcome 

of the surviving patients. The outcome was 

classified as “favorable” if the GOS score was 4 or 

5, and was deemed “unfavorable” if the GOS 

score remained 3 or less. 

 

Data Analysis 

The surviving and the non-surviving patients were 

compared for the initial GCS and age using the 

independent t-test. The statistical significance for 

all analyses was determined at P < 0.05. 

 
RESULTS 

Gender Distribution 

The study included twelve patients. There were 6 

males and 6 females. 

 

Age Distribution 

The age range was 17 years to 50 years with a 

mean age of 32.5 ± 10.94 years. 

 

Operated Pathologies 

The operated pathologies were Acute Subdural 

hematoma in 7 patients, Acute subdural 

hematoma + large contusion in 3 patients, 

bilateral frontal contusions in 1 patient, and 

diffuse axonal injury + brain edema in 1 patient. 

In 11 patients an initial burr hole craniotomy had 

been carried out and the flap was not put back, 

and in 1 patient a craniectomy had been done. 

 

Outcome after Decompressive 

Craniectomy 

Of the 12 operated patients, only 2 survived. The 

mortality was 83.3%. The initial GCS and age were 

not statistically different between the survivors 

and the patients that did not survive as shown in 

table 1. 

 
Table 1:  Comparison of initial GCS and age between 

the survivors and non-survivors. 

Parameters Survivor Non-survivor P-value 

Age 

Mean ± SD (Years) 
23 ± 5 34.4 ± 10.82 0.1868 

Initial GCS 

Mean ± SD 
7.5 ± 0.5   5.7 ±   1.49 0.1326 

 
 Postoperatively no surgical complications e.g. 

wound infection, re-bleed, etc. occurred in any 

patient and none of the patients required re-

operation. The time from surgery to death for the 

expired patients ranged between 23 hours to 21 

days (mean= 7.9 days) 

 The initial presenting GCS of the two surviving 

patients were 7 and 8. One of them remains 

dependent and bedridden with GCS 10 and is fed 

with a nasogastric tube 3 months postoperatively. 

The second patient is fully functional and living a 

normal life 9 months postoperatively. Based on 

the Glasgow Outcome Scale (GOS score) only 1 

patient had a good outcome. The 2nd patient 

remains bedridden and dependent. Overall, 

unfavorable outcome based on the GOS score 

was seen in 91.7% of patients. 

 
DISCUSSION 

The history of DC for traumatic brain injury is a 

long and checkered one.7 Studies conducted for 

ascertaining the role that DC plays in managing 
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TBI patients have explored two important aspects 

i.e. (1) Comparing decompressive craniectomy 

with craniotomy in the management of TBI and 

(2) Comparing decompressive craniectomy with 

standard medical care in managing TBI patients. 

 The topic of craniotomy or craniectomy for 

traumatic brain injury remains controversial and 

studies have shown contrasting results.10,12-15 

However, the meta-analysis by Kevin Phan et al10 

concluded that when performed for acute 

subdural hematoma, decompressive craniectomy 

was found to be associated with a worse clinical 

outcome as compared to craniotomy. 

 The landmark DECRA study based on the data 

from 2002 to 2010 comparing DC with standard 

medical management in traumatic brain injury 

found that unfavorable outcome was observed in 

70% of the patients in whom DC had been carried 

out compared to an unfavorable outcome of 50% 

in the group of patients managed with 

conservative medical management. This landmark 

study concluded that standard medical 

management leads to a more favorable outcome 

when compared to decompressive craniectomy, 

and the healthcare system could save millions of 

dollars by employing standard medical 

management instead of surgical 

decompression.9,21 The meta-analysis by Fatima 

et al11 concluded that the clinical outcome 

remains the same in severe TBI patients whether 

decompressive craniectomy or conservative 

medical management was employed. The meta-

analysis carried out by Wang et al22 also 

concluded that decompressive craniectomy did 

not improve outcomes compared to conservative 

management in severe TBI patients. Another 

point of concern that has been raised consistently 

is that although DC reduces mortality it does so 

only to increase the number of patients in the 

vegetative or severely disabled state.7,16-19 

 We had a mortality of 83.3% which although 

falls within the 13% – 90%7 mortality range 

described in literature yet is very high. Overall 

poor outcome was observed in 91.7% of patients. 

Our study thus seems to lead to the conclusion 

that DC did not offer any benefit to these patients 

suffering from TBI compared to the scenario if 

they had been managed with standard medical 

management only, and seems to support the 

findings of the multiple studies2, 9 and meta 

analysis11,22 that found the results of 

decompressive craniectomy to be not significantly 

different from standard medical management. 

 

Limitations 

The study is a retrospective study conducted at a 

single center. Furthermore, it was non-

randomized and the patient population was small. 

A multi-center, randomized, prospective study 

with a large patient population is required to 

accurately define the role that Decompressive 

Craniectomy plays in the management of severe 

TBI patients. 

 
CONCLUSION 

Our study concludes that DC is associated with 

high mortality in patients presenting with severe 

traumatic brain injury and does not seem to offer 

a better alternative to standard medical 

management. 
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