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ABSTRACT 

Materials and Methods:  Study design; prospective study, department of neurosurgery SZH, Rahim Yar Khan. 

Study Duration:  2 years and 1 month from 1
st
 June 2011 to 31 July 2013. 

Study Subject:  100 patients were divided into two groups i.e. I and II Group. Group I patients were managed 

conservatively and group II patients were managed surgically. Follow up was done at 3, 6, 9, 12 months after 

discharge and outcome in terms of improvement in GCS was compared between these two groups. 

Results:  Improvement in GCS to 11 or above was achieved in 60% patients of group I and in 68% patients of 

group II who were discharged with GCS 12 or above. 

Conclusion:  Our study suggests that operative measures for TBI gives better outcome as compared to 

conservative management. 

Key Word:  Severe Traumatic Brain Injury, Decompressive Craniotomy, duraplasty, GCS. 

Abbreviations:  GCS = Decompressive craniotomy, duraplasty. ICP = Intracranial hypertension. TBI = Trau-

matic brain injury. ICU = Intensive Care Unit. 

 
INTRODUCTION 

Head injury is taken as a major health problem, as it is 

a frequent cause of death and disability, placing imme-

nse demands on health services around the globe. In 

the developing countries, accidents resulting in trau-

matic brain injury are on a rise, besides other factors 

like industrialization, fall from height and ballistic tra-

uma.
1
 

 Trauma presents with a variety of injuries and pro-

blems that demand early evaluation, intervention and 

monitoring, so as to save life and prevent permanent 

disability. Its management in recent times has revolu-

tionized diagnosis with CT scan / MRI, ICU monitor-

ing, serial intra cranial measurements and positive 

pressure ventilation. Previously conservative treatment 

was the only option available, which recently has in-

cluded surgical management, with a significant differ-

rence in the ultimate outcome of severe brain trauma.
2
 

 Decompressive Craniotomy with duraplasty, is 

now considered as a good option, in uncontrolled 

intracranial hypertension (ICP), after severe traumatic 

brain injury (TBI).
3
 Lot of research is being done on it 

worldwide, but still there is controversy regarding the 

efficacy of the procedure in improving patients out 

come. 

 The concept of surgical decompression on post 

traumatic brain swelling was first put forward by 

Kocher in 1901.
4
 According to him “if there is no CSF 

pressure, but brain pressure exists, then pressure relief 

must be achieved by opening the skull”.
5
 

 Pathophysiologically changes in severe traumatic 

brain injury, results in brain edema and elevated intra-

cranial pressure, which is the most common cause of 

death and disability. Unfortunately, no new medical 

treatment has come forward for quiet sometime. In 

raised ICP refractory to medical treatment, Decom-

pressive Craniectomy / craniotomy may be an appro-

priate surgical option.
6
 When performed correctly and 

timely, before the onset of irreversible ischemic chan-

ges and coupled with neurointensive care, this proce-
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dure can reduce ICP immediately, improve oxygenat-

ion and prevent cerebral herniation and death.
7
 

 In our setup, we are receiving a huge bulk of road 

side accidents, the main cause of TBI. This study was 

to compare the outcome between conservative and 

operative management of traumatic brain injury. The 

procedure is surely time consuming and needs pre and 

post operative ICU care. Our experience though pro-

mising, may open a door to a new form of manage-

ment of severe TBI in our setup. 

 
MATERIALS AND METHODS 

This prospective study was conducted in Sheikh Zayed 

Hospital, Rahim Yar Khan from 1 June 2011 to 31
 

July 2013. The sample size comprised of 100 Patients, 

which were divided into two groups. Group I, placed 

on conservative treatment and Group II was surgical 

operated upon. 

 All adult patients from 15 – 55 years, with GCS 

5 – 8, who were received within 24 hours of the tra-

uma and showing diffuse axonal injury on the CT 

scan, were included in the study. 

 In contrast patients showing other pathologies in 

their CT scan, or having poly trauma or those who 

died during resuscitation in the emergency were not 

included in the study. 

 All the traumatic patients received in the emer-

gency department, were clinically assessed (GCS, 

Pupils, Vitals, Neurological examination), resuscitated 

(Intubated, Elevation of head side, Mannitol, hyper-

ventilation, sedation/antiepileptic / antipyretic) and put 

on ventilator. Later where required, serial CT scans 

were also performed. 

 Patients of Group I (conservative management) 

were similarly approached, and kept on conservative 

management, being monitored in neuro ICU followed 

by serial investigations and examinations. The eleva-

ted ICP was decreased by head elevation, Mannitol, 

Frusimide, ventilatory support (IPPV) with Fraction of 

inspired oxygen for (FiO2) to 30 – 100%. The patients 

were also continuously monitored with one hourly 

GCS, pulse oximetry, CVP monitoring, ABGs assess-

ments, vitals recordings, half hourly urine output and 

pupil size / light reaction. 

 Every alternate patient was placed in Group II 

(Surgical management) as most of them were operated 

within 24 hours of admission. The patients underwent 

bilateral craniotomy / craniectomy with duraplasty and 

after surgery were shifted to neuro ICU for further 

management. 

 Every patient was followed up for one year with 

regular visits in OPD at 3, 6, 9 and 12 months interval. 

 
RESULTS 

Our study comprised of 100 patients, divided in two 

equal groups. Group I were put on conservative 

treatment, whereas in Group II, patients were operated 

upon. 

 The conservatively managed group had about 2/3 

males and 1/3 females, half of them being below 25 

years of age. Similarly in other group, majority were 

males 35 while 15 were females as shown in Table 1. 

 In group I, out of the 50 patients, 15 died in ICU, 

 
Table 1: 
 

Gender Male Percentage Female Percentage 

Group I 33 66% 17 34% 

Group II 35 70% 15 30% 

 

Age 13y to 25y 26y to 45y 46y to 55y 

Group I 23 16 11 

Group II 25 16   9 

 
 Both the group of patients were initially received 

and treated in the ICU and later shifted to the neuro 

ward for further management. 

 In remaining 35 patients (who survived), 15 (43%) 

were shifted to the neuro ward at 10 GCS while 11 

 
Table 2:  GCS at the time of Discharge from ICU. 
 

Group I (35 Patients) Group II (40 Patients) 

GCS No. of Patients GCS No. of Patients 

  8   5 14.25%   8   3 7.5% 

  9   4 11.42%   9   4 10% 

10 15 42.85% 10 11 27.5% 

11   5 14.28% 11 13 32.5% 

12   3   8.57% 12   5 12.5% 

13   3   8.57% 13   3 7.5% 

14 – – 14   1 2.5% 

15 – – 15 –  
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(22%) at GCS between 11 – 13. Remaining 9 patients 

had GCS bellow 8 – 9. In the ward, 5 patients died, 30 

patients showed an improvement and were discharged 

at a GCS above 11. 

 In group II, 10 patients died in the ICU, 40 pat-

ients were shifted to the ward with GCS ranging from 

10 to 11. 6 patients died in ward and remaining 34 pat-

ients showed marked improvement. Majority of pati-

ents (32) were discharged from ward with GCS above 

12. 

 
Table 3:  GCS at the time of discharge from ward. 
 

Group I (30 Patients) Group II (34 Patients) 

GCS No of Patients GCS No of Patients (34) 

  8 –    8 –  

  9 –    9 –  

10 –  10 –  

11 12 40% 11   2 05.88% 

12 10 33.33% 12 14 41.17% 

13   4 13.33% 13 10 29.41% 

14   4 13.335 14   8 23.52% 

15 –  15 –  

 
 The Group I patients showed 30% death in ICU 

and 10% in ward, with a total of 20 deaths. Group II 

showed 20% deaths in ICU 12% deaths in ward with a 

total number of 16 deaths. Death rate was less in group 

II as depicted in Table 4. 

 
Table 4:  Deaths. 
 

Group I 
ICU 15 30% 

40% 
Ward 05 10% 

Group II 
ICU 10 20% 

32% 
Ward   6 12% 

 
 The maximum stay of patients in ICU was 72 days 

for Group I, and 51 days in the surgical group II as 

shown in Table 5. 

 A one year follow up of the patients was planned 

after their discharge. Out of 30 patients discharged in 

Group I, a gradual improvement of GCS was noted 

with a maximum of 11 patients reaching to GCS 14 
 

Table 5: 
 

Maximum stay in ICU  

Group I 72 days 

Group II 51 days 

 
and 4 patients touching GCS 15, the rest of the 15 

patients had their GCS between 11 to 13, at the one 

year follow up. Better outcome was observed in group 

II, where majority of patients 32 showed a remarkable 

clinical improvement having, a GCS of 13 and above, 

as shown in Table 6. 

 
Table 6:  Group I (30 Patients) Follow-up. 
 

GCS 
0 

Month 

3 

Month 

6 

Month 

9 

Month 

12 

Month 

11 12 11 8 6   4 

12 10 11 9 6   5 

13   4   4 6 6   6 

14   4   4 6 9 11 

15   0   0 1 3   4 

 
Group II (34 Patients) 
 

GCS 
0 

Month 

3 

Month 

6 

Month 

9 

Month 

12 

Month 

11   2   2   2   2   1 

12 14 12   7   3   1 

13 10 12 14 12 10 

14   8   7   9 11 12 

15   0   1   2   6 10 

 
DISCUSSION 

Severe traumatic brain injury (TBI) is one of the major 

causes of death in younger age group. In some coun-

tries of Europe, an intracranial pressure (ICP) targeted 

therapy protocol, the Lund concept, has been used in 

treatment of severe TBI since 1994.
8
 Decompressive 

craniectomy / craniotomy is used as a protocol – gui-

ded treatment step. 

 Though the mainstay of treatment is medical the-

rapy to reduce increased ICP associated with edema, 
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but in certain patients; for example, those with diffuse 

severe traumatic brain injury (TBI) and massive mid-

dle cerebral artery infarction; such treatment is not 

effective. In these patients, decompressive craniec-

tomy / craniotomy with dural grafting to reduce ICP is 

another option.
9
 

 Although there is still controversy about the effi-

cacy of the procedure in improving patient outcome, it 

is still widely used as a last resort in patients with un-

controllable intracranial pressure (ICP). Several retro-

spective and prospective studies have suggested the 

efficacy of decompressive craniectomy / craniotomy in 

decreasing ICP and improving prognosis in patients 

with refractory intracranial hypertension after TBI. 

Presently, the European Brain Injury Consortium and 

Brain Trauma Foundation guideline for severe TBIs 

refers to decompressive craniectomy / craniotomy as a 

second-tier therapy for refractory intracranial hyper-

tension that does not respond to conventional thera-

peutic measures.
10

 

 Josan et al, study comprised of 12 Pts, half of 

them were operated similar to us with early decom-

pressive craniectomy and rests of the 6 Pts were mana-

ged medically. Results showed operated patients imp-

roved to GOS 4 – 5, whereas those treated medically 

showed deaths in two, severe disability in one, and 

three patients improved to GOS 5 or GCS 14 – 15.
11

 

 Bao et al, included 37 patients with diffuse axonal 

injury and all underwent bilateral frontal decom-

pressive  craniectomy with dural grafting, 20 patients 

(54.1%) improved clinically to GOS 4 – 5 and 17 

patients showed an unfavorable outcome, like death 

(07 Patients) vegetative state (04 Patients) and poor 

GOS 03 (06 Patients).
12

 

 In a study done by Skoglund et al, which com-

prised of 19 patients with traumatic brain injury; they 

showed a promising outcome after decompressive cra-

niectomy. 84% of patients showed a clinical improve-

ment of GOS 4 – 5, while 5% patients had vegetative 

state and 10% died.
13

 

 On contrary, our study is a bigger study of sur-

gically treated patients (50 Patients); our expe-

rience showed 32% death rate. 2% (01 patient) 

vegetative state and majority (66%) of patients 

showed a drastic improvement to GCS 13 and 

above (GOS 4 – 5), after one year of follow-up. 

 Jiang at el, conservatively treated 846 patients of 

severe head injury in ICU setting. After One year fol-

low-up results were: good recovery in 31.56%, mode-

rate disability in 14.07% severe disability in 24.35%, 

vegetative state in 0.59% and death in 29.43%.
14

 

 Maurtiz et al, gathered information about 415 

patients from 5 Austrian hospitals. Data showed 35.7% 

death rate, 33% had favorable outcome and in 51% 

showed unfavorable outcome while outcome was not 

known in 16% of patients.
15

 

 Aarabi at el, had a study of  50 patients who were 

treated conservatively; results showed 40% (20 Pati-

ents) death rate, good recovery with GOS 4-5 in 40% 

(20 Patients); 14% (07 Patients) had vegetative state 

and 06% (03 Patients) showed severe disability.
16

 

 In our study of conservative treated patients 

08% had excellent recovery (GCS 15), 34% had 

good recovery GCS 13 – 14, and 18% patients had 

moderate recovery (GCS 11 – 12). Death rate was 

40% fortunately we had no vegetative patient after 

one year. 

 
CONCLUSION 

Analysis of the data from most of the case series has 

revealed a decrease in mortality and morbidity, imp-

roved functional outcome after decompressive crani-

ectomy / craniectomy. Our study also gave us, an opti-

mistic view regarding good output after surgery for 

severe traumatic brain injury. This may open a new 

gateway for treatment of severe brain injury in our 

setup. 
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