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Outcome of Decompressive Craniectomy in Adult Patients

with Severe Traumatic Brain Injury
Md. Monzurul Haque1, Md. Manirul Islam2, Shafiul Alam3, Sukriti Das4, Zahed Hossain5,

Ehsan Mahmood6, Sk. Sader Hossain7

Abstract
Background: Traumatic brain injury (TBI) is defined as a blow or jolt to the head or a penetrating

injury that disrupts the function of the brain. Severe traumatic brain injury (TBI) is defined as

head trauma associated with an after injury post resuscitation Glasgow Coma Scale (GCS) 3 to 8.

Introduction: Although decompressive craniectomy (DC) is a lifesaving procedure, controversy

exists about patient selection and timing of the procedure. However, there are no clearly

defined indications or specified guidelines for patient selection and timing for the procedure.

This study was carried out with an aim to determine the outcome of

decompressivecraniectomy(DC) in patients of severe traumatic brain injury by Glasgow outcome

scale (GOS).

Materials and Methods:This was a quasi-experimental study. This study was done in the

Department of Neurosurgery, Dhaka Medical College Hospital, Dhaka between the period of

January 2012 to December 2013. Total 60 patients were included. The first 30 consecutive

patients’ attendant agreed to go through surgery were included in group- A and the first 30

consecutive patients’ attendants refused to  go through surgery were included in group-B.

Results:The data were collected and edited manually. Then the data was entered into SPSS

Statistical Package for Social Sciences, version 17.0 computer software programs. Differences

were considered statistically significant at p < 0.05. Than the data were presented in table and

bar chart.

Discussion:From this study statistically significant difference between the two study groups

were found. Chi-square test provided the test of significance for the correlation the post-

operative outcome measured by (1) GOS at discharge, (2) GOS at  6 months follow up and (3)

Overall functional outcome in respect of GOS between the groups. Group A had better clinical

outcome than group B. So based on statistical analysis it can be concluded that DC is preferable

to conservative management in case of severe TBI.

Conclusion: Decompressive craniectomy increases the volumetric capacity of brain and reduces

ICP. So for a developing country like ours it is a very good option for reducing secondary brain

damage following severe TBI.
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Introduction

Head injury is the term used to define any alternation

in mental or physical functioning related to an

application of external mechanical forces to the head1.

Head injury is classified into mild (13-15), moderate

(9-12) and severe (3-8) according to GCS2. Traumatic

brain injury (TBI) is defined as a blow or jolt to the

head or a penetrating injury that disrupts the function

of the brain3. Severe traumatic brain injury (TBI) is

defined as head trauma associated with an after injury

post resuscitation Glasgow Coma Scale (GCS) 3 to

84. All TBI are head injury but head injury is a broader

term because it also refers to damage to structures

other than brain like scalp, skull5. Any alleviation of



pressure by surgical method is called decompression.

Excision of skull bones with an aim of decompression

is called craniectomy. But decompressive

craniectomy  ( DC ) is the neurosurgical procedure of

temporary removal of a large area of skull bone flap

along with opening of dura to increase the potential

volume of the closed cranial cavity and modulate the

Monro-Kellie doctrine to relieve intracranial

hypertension6,7,8. Its management centers on

meticulous, intensive and comprehensive care that

includes neuromonitoring, hemodynamic support,

respiratory care and general nursing care. Aim is to

maintain adequate CPP (Cerebral perfusion pressure)

& ICP (Intracranial pressure) to prevent hypoxic brain

damage from impending brain swelling. A

multidisciplinary approach is needed from

neurosurgeon, neurointensivist, bedside nurse and

other members of the medical team4. GCS (Glasgow

Coma Scale) is the main clinical scale as well as a

guideline for neurological assessment, need for

intervention, monitoring and follow-up of a patient of

TBI2. Here the assessment is made by three clinical

parameters like eye opening, verbal response, and

motor response. The overall assessment and clinical

judgment for making a final decision of a patient relies

on comparing GCS with CT head with other clinical

parameters like pupil diameter and symmetry, focal

neurological deficit. Decompressive Craniectomy was

first described in 1894 by Annandale and its use gained

popularity in the early 1970’s only to subsequently

fall into disrepute due to poor clinical outcomes9.

Nonetheless, there still remain the controversies about

determining which specific groups of the head injured

patient would benefit from the procedure, and at what

optimal point of time10. Hence many professional

neurosurgical working groups recommend that the use

of decompressive Craniectomy be protocol driven11.

Decompressive Craniectomyis usually applied as first

line lifesaving procedure in developing countries where

there is limitation of neuromonitoring system, ICU

support with critical  shortage of trained manpower12

(Eghwrudjakpor and Allison,  2010).  Outcome of

decompressive Craniectomy varies among patients.

The principal objective of this study was to find out

the effectiveness of decompressive Craniectomy in

the management of severe traumatic brain injury with

refractory raised ICP.

Materials and Methods

This was a quasi-experimental study. This study was

done in the Department of Neurosurgery, Dhaka

Medical College Hospital, Dhaka between the period

of January 2012 to December 2013. Purposive

sampling was done according to availability of patients

strictly considering the inclusion and exclusion criteria.

All the consecutive patients fulfilling the inclusion and

exclusion criteria were enrolled for the study. Those

patient attendant refused surgery were included in

group- B, rest of the patients were operated.Total 60

patients were included. The first 30 consecutive

patients’ attendant agreed to go through surgery were

included in group- A and the first 30 consecutive

patients’ attendants refused to  go through surgery

were included in group-B. The data were collected

and edited manually. Then the data was entered into

SPSS Statistical Package for Social Sciences, version

17.0 computer software programs.

On presentation, detailed history of the patient was

taken from the patient’s attendants as all the patients

were unconscious. A questionnaire, which was

prepared earlier, was properly filled up with patient’s

profile, treatment procedures and the outcome was

recorded. For statistical analysis, Chi-square test,

Fisher exact t test, paired ‘t’ test, Unpaired‘t’ test

were done to determine the significant differences

between the groups. Differences were considered

statistically significant at p < 0.05.Than the data were

presented in table and bar chart.

Results

Table I

Age distribution of the patients (n=60).

Age in years        Types of treatment Total

Group A Group B

Below 20 2 0 2

21-30 9 4 13

31-40 1 3 4

41-50 7 6 13

51-60 6 7 13

61-70 3 4 7

Above 70 2 6 8

Total 30 30 60

Mean± SD 44.8±16.72 46.13±16.55 P= 0.757

Min-Max (19-80) (21-85)

A total of 60 patients were included in this study,

they were divided into 7 groups. Age range was 19

to 80 in operative group and 21 to 85 in conservative

group. It was observed that majority, 9 patients were
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from 21-30 years of age in operative group whereas

conservative treatment was given in 7 patients in

51-60 years of age. The mean age was found

44.8±16.72 years in operative group and

46.13±16.55 years in conservative group. Other age

related distributions are shown in the table. The

mean age difference was not statistically significant

(p>0.05) in the two groups.

Table II

Distribution of the patients by sex (n=60).

Sex Group A Group B P

(n=30) (n=30) value

n % n %

Male 27 90.0 25 83.3 0.353

Female 3 10.0 5 16.7

Table II shows sex distribution of the study patients.

Among the 60 patients in the study it was observed

that majority, 27 (90.0%) patients were male in group

A and 25(83.3%) patients were male in group B. A

male predominance was observed in both groups.   The

sex difference was not statistically significant (p>0.05)

in Fisher exact t-test, between the two groups.

Table III

Distribution of the patients by admission GCS

(n=60)

Admission Group A Group B P

GCS (n=30) (n=30) value

n % n %

4 6 20.0 7 23.3

5 7 23.3 5 16.7 0.914

6 3 10.0 5 16.7

7 5 16.7 5 16.7

8 9 30.0 8 26.6

Mean±SD       6 ± 2            5 ± 2

Min-Max       4.0 -8.0           4.0-8.0

Figure I shows GOS at discharge of the patients. About

one fourth 8 (26.7%) patients died in group A and two

third 20 (66.7%) patients died in group B. The difference

of GOS at discharge  was statistically significant  ( <

0.05 )  in Chi square test between the two groups.

Table IV

Distribution of the patients by overall functional

outcome (n=60)

Overall Group A Group B P

functional (n=30) (n=30) value

outcome n % n %

Favorable 18 60.0 10 33.3 0.038

GOS: 4 and 5

Unfavorable. 12 40.0 20 66.7

GOS: 1,2 and 3

Table V shows GOS at 6 months with midline shift, in

mm, of the study patients. It was observed that death

occurred at mean GCS 9±2.mm, followed by 8± mm

in persistent vegetative, 5.67±2.08 mm in severe

disability, 4.5±2.88 mm in moderate disability and

3.38±1.06 mm in good recovery.
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Fig.-1: Distribution of the  patients by GOS at

discharge (n=60)

Table V

Comparison between GOS at 6 month with midline shift in mm (Operative group, n=30)

GOS at 6 month with midline shift in mm n (Mean±SD) (Min -max)

1.  Dead 8 9±2 (6 ,12)

2.  Persistent vegetative 1 8± (8 ,8)

3.  Severe disability 3 5.67±2.08 (4 ,8)

4.  Moderate disability 10 4.5±2.88 (1 ,11)

5.  Good recovery 8 3.38±1.06 (2 ,5)
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Discussion

Although decompressive craniectomy (DC) is a

lifesaving procedure, controversy exists about patient

selection and timing of the procedure3. However, there

are no clearly defined indications or specified

guidelines for patient selection and timing for the

procedure12,13.This study was carried out with an aim

to determine the outcome of decompressive

craniectomy (DC) in patients of severe traumatic brain

injury by Glasgow outcome scale (GOS) and also to

assess the prognostic factors that affects outcome in

this particular group of patients.  Out of the 60 patients

30 patients were operated by DC. An equal number of

patients were treated by conservative management.

Present study findings are discussed here and

simultaneously compared with previously published

relevant international studies. Several key factors

should be kept in mind regarding patient selection

focusing on outcome. The decision must be

individualized based on patient’s admission GCS,

clinical findings, CT scan findings, e.g., midline shift,

effacement of cisterns and ventricles, site and size of

contusion. Surgery brought better result than

conservative management as because swelling brain

has no room, decompressive craniectomy makes

space for the brain to swell and at the same time

lowers ICP.Overall functional outcome of the study

patients showed that almost two third 18 (60.0%)

patients had favorable outcome (GOS 4 and 5) in group

A and 20(66.7%) patients had Unfavorable outcome

(GOS 1,2 and 3)  in group B. The overall functional

outcome difference was statistically significant

between the two groups. This suggests that surgery

has a better role to play in severe TBI patients than

medical management group. It was reported that

favorable outcome in 14 (46.7%) of their cases and

16 (53.33 %) unfavorable outcome undergoing

surgery14 .From this study statistically significant

difference between the two study groups were found.

Chi-square test provided the test of significance for

the correlation the post-operative outcome measured

by (1) GOS at discharge, (2) GOS at  6 months follow

up and (3) Overall functional outcome in respect of

GOS between the groups. Group A had better clinical

outcome than group B. So based on statistical

analysis it can be concluded that DC is preferable to

conservative management in case of severe TBI.

Conclusion

The management of impending brain swelling after

severe traumatic brain injury remains a challenge for

neurosurgeons. Post traumatic cerebral edema leading

to intracranial hypertension which leads to cerebral

ischemia ultimately results in death. The ultimate

measure to relieve uncontrollable ICP is an early and

extensive decompressive craniectomy. Decompressive

craniectomy with durotomy increases the volumetric

capacity of brain and reduces ICP. So for a developing

country like ours it is a very good option for reducing

secondary brain damage following severe TBI.
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