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INTRODUCTION
Traumatic head injury is one of the most common causes of admission 
to the emergency department of a hospital. Trauma in itself is one of the 
leading causes of mortality, hospitalization and disability throughout 
the world and among all age groups. Nearly 16,000 persons die every 
day owing to traumatic injuries inicted to them. Among different 
types of traumatic injuries, head injuries hold an important place as 
head injuries alone are responsible for nearly one-third of total trauma 

(1)related deaths 
 
Intracranial hypertension is a critical event frequently occurring after 
traumatic brain injury (TBI) as a delayed secondary pathologic process 
initiated at the moment of injury. Due to the rigid nature of the skull and 
the dura, brain edema, expanding hematomas, or blossoming of 
contusions can rapidly exhaust the compensation mechanisms leading 
to maintenance of a controlled intracranial pressure (ICP). These 
events lead to a vicious cycle whereby reduced cerebral perfusion 
pressure (CPP) causes reduction of cerebral blood ow (CBF) and 
oxygenation, with worsening of brain edema and, eventually, brain 

(3)herniation, and death . Following failure of medical management, 
decompressive craniectomy (DC), a procedure consisting on removal 
of part of the skull and opening of the underlying dura, can be used as a 
last-tier therapy to mitigate ICP elevation. Despite controversies, the 
use of DC has been introduced in TBI guidelines, and its efcacy has 
been recently considered to be benecial in terms of improving overall 

4,5survival as a last-tier therapy, compared to medical treatment  . 
Decompressive craniectomy (DC), which is designed to overcome the 
space constraints of the Monro Kellie doctrine, perturbs the cerebral 
blood, and CSF ow dynamics. Resultant complications occur days to 
months after the surgical procedure in a time pattern that can be 

6anticipated with advantage in managing them  .
 
Different methods of DC have been developed for decompression of 

brain at risk for the sequelae of traumatically elevated ICP. Those 
include subtemporal decompression, circular decompression, fronto- 
or temporo-parietal decompressive craniectomy, large fronto-
temporo-parietal decompressive craniectomy, hemisphere 

7,8 craniectomy, and bifrontal decompressive craniectomy .
 
Long term benecial effects of decompressive craniectomy have been 

9,10,11,12reported by various researchers  but it is still regarded as a salvage 
surgery. Long-term, deleterious neurocognitive, and psychosocial 
effects resulting in poor quality of life, and economical burden are well 

11,13known . Apart from its own set of complications, cranioplasty 
14creates serious economical burden  in low-to-middle income 

countries (LMICs).
 
AIMS AND OBJECTIVES
The aim of this prospective study was to identify the prognostic factors 
which affect surgical outcome in decompressive craniectomy in severe 
head injury in a tertiary healthcare centre.

This was done by evaluating the:- 
Ÿ Effect of duration for hospitalisation and time lapse before surgery 

and hospital stay. 
Ÿ GCS Score at time of presentation, before and after surgery and at 

discharge. 
Ÿ Post operative complications- meningitis, osteomyelitis, epilepsy, 

surgical site infection, neurological decits affecting the surgical 
outcome in decompressive craniectomy in severe head injury 
patients.

MATERIAL AND METHODS
This study was conducted in a tertiary care institute by collecting data 
of severe head injury patients over a period of 1 year. Institutional 
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ABSTRACT
Introduction Intracranial hypertension  occurring after traumatic brain injury (TBI) as a delayed secondary pathologic process initiated at the 
moment of injury. These lead to a vicious cycle whereby reduced cerebral perfusion pressure (CPP) causes reduction of cerebral blood ow (CBF) 
and oxygenation, with worsening of brain edema and, eventually, brain herniation, and death.  decompressive craniectomy (DC), a procedure 
consisting on removal of part of the skull and opening of the underlying dura, can be used as a last-tier therapy to mitigate ICP elevation.  
Aims And Objectives:  
Ÿ Effect of duration for hospitalisation and time lapse before surgery and hospital stay. 
Ÿ GCS Score at time of presentation, before and after surgery and at discharge.
Ÿ Post op complications- meningitis, osteomyelitis, epilepsy, surgical site infection, neurological decits 
Materials And Methods: Inclusion criteria:  observational study, conducted in a tertiary care institute, collecting data over a period of 1 year.  
GCS ≤ 8.  Patients with raised Intracranial pressure with associated Intracranial lesions (SAIH, SDH, CONTUSION etc), Midline shift > 5mm 
Exclusion criteria:Patients with severe co-morbid injuries involving other organs (Polytrauma). Patients with severe co-morbid medical 
disorders.  Inability to understand and give consent. Participants who might not be able to comply with the study procedures till the end of the study.  
Firearm Injury.  A total of 42 patients aged 5-65 years of age (mean age 43.46±13.75 years) admitted Mean GCS at  Results And Conclusions
admission was 5.38±1.28 (Range 3-8). Mean duration of hospital stay was 11.40±5.50 days (Range: 3-22 days). At discharge, only 4 (8.0%) 
patients achieved score 5 (Good response to treatment) on Glasgow Outcome scale (GOS).  15 (35.7%) expired (GOS 1), 5 (11.9%) were in 
vegetative state (GOS 2), 8 (19.0%) were severely disabled (GOS 3), and 10 (23.8%) were moderately disabled (GOS 4).  Patients with GOS 1 & 2 
were classied as Poor outcome (n=20; 47.6%), GOS 3 & 4 were classied as Fair outcome (n=18; 42.9%), and with GOS 5 (n=4; 9.5%) were 
classied as Good outcome. %). Signicant association between unconsciousness at presentation and outcome was observed.Patients with poor 
outcome presented with signicantly lower GCS and had less duration of hospital stay.
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Ethics Committee approval was taken for doing this observational 
study. The study included patients who were diagnosed with severe 
head injury admitted to our tertiary public hospital.

Statistical Tools Employed 
The statistical analysis was done using SPSS (Statistical Package for 
Social Sciences) Version 21.0 statistical Analysis Software.
 

RESULTS
A total of 42 patients attending the tertiary care centre (SRN Hospital, 
MLN Medical College Prayagraj) with severe head injury using 
decompressive craniectomy to control intracranial pressure were 
enrolled in the study after obtaining an informed consent.

Range of age of patients enrolled in the study was from 5 to 65 years, 
mean age of patients was 43.46±13.75 years.(Graph 1.1) Majority of 
the patients enrolled in the study were male (73.8%), rest were female 
(26.2%). Gender ratio in the present study was 2.82.

Majority of the patients (81.0%) admitted at our set up had met road 
trafc accident (RTA), other causes of admission were Fall from height 
(11.9%) and Assault (7.1%). Majority of the patients reached hospital 
within 24 h in only 38.1% patients. Surgery could be initiated within 24 
hours of the incident (59.5%). At admission, range of score on 
Glasgow Coma scale (GCS) of patients enrolled in the study was 3 to 8, 
mean GCS was 5.45±1.25. (Graph 3.1). Range of hospital stay of 
patients enrolled in the present study was 3 to 22 days, mean duration 
of hospital stay of study population was 11.40±5.50 days. Range of 
score on Glasgow Outcome scale (GOS) was 1 to 5, mean GOS was 
2.60±1.43. (Graph 3.2) Out of 42 patients enrolled in the study, 15 
(35.7%) expired during treatment, had Glasgow Outcome score 1. At 
discharge, 5 (11.9%) remained in Vegetative state having Glasgow 
Oucome score 2. Severe disability was observed in 8 (19.0%) patients 
(Glasgow outcome score 3) while 10 (23.8%) patients had moderate 
disability(Glasgow outcome score 4). Only 4 (9.5%) patients showed 
Good response to treatment, having Glasgow Outcome score 5.(Table 
2)

Table 1: Clinical Profile of Study Population (n=42)

Table 2: Distribution of Study Population according to Final 
Outcome (based on Glasgow Outcome Scale)

Mean age of patients with Poor outcome was maximum (50.00±16.05 
years) followed by those with Fair outcome (38.65±8.73 years) and 
minimum of those with Good outcome (36.50±6.03 years). Difference 
of age of patients with different outcomes was found to be signicant 
statistically (p=0.017). On exploring the between group differences, 
signicant differences was obtained between patients with Poor 
outcome and Fair outcome only (Diff. 11.33±4.13 years, p=0.024). 
Proportion of female patients was higher as compared to males having 
Poor Outcome (63.6% vs. 41.9%) while proportion of males was 
higher as compared to females having Fair outcome (48.4% vs. 27.3%) 
and Good outcome (9.7% vs. 9.3%), but this difference was not found 
to be signicant statistically.(Table 3)

Table 3: Association of Demographic Profile and Final Outcome

Majority of patients having Assault and Fall from height injury (66.7% 
& 80.0%) had poor outcome while majority of the patients with RTA 
injury had Fair to Good outcome (58.8%) but this difference was not 
found to be signicant statistically. Proportion of patients hospitalized 
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≤24 hours of accident was higher as compared >24 hours having Fair 
outcome (57.7% vs. 18.8%) and Good outcome (15.4% vs. 0.0%) 
while proportion of patients hospitalized >24 hrs was higher as 
compared to ≤24 hrs having Poor outcome (81.3% vs. 26.9%). This 
difference was found to be signicant statistically. Proportion of 
patients with initiation of surgery ≤24 hours of accident was higher as 
compared >24 hours having Fair outcome (64.7% vs. 28.0%) and 
Good outcome (17.6% vs. 4.0%) while proportion of patients with 
initiation of surgery >24 hrs was higher as compared to ≤24 hrs having 
Poor outcome (68.0% vs. 17.6%). This difference was found to be 
signicant statistically. (Table 4) Majority of the patients with Fair 
outcome and Good outcome (72.2% & 75.0%) showed symptoms of 
disorientation at admission while only 35.0% patients with poor 
outcome showed symptoms of disorientation. This difference was 
found to be signicant statistically. Majority of the patients with Poor 
outcome (60.0%) were unconscious at admission while only 19.0% 
and 25.0% patients with Fair outcome and Good outcome were 
unconscious at admission. This difference was found to be signicant 
statistically.

Table 4: Association of Mode of Injury and Time lapse of 
hospitalization & Surgery with Outcome

GCS of patients with Good outcome was maximum (6.25±1.71) 
followed by that of Fair outcome (5.94±1.00) and least of those with 
Poor outcome (4.85±1.14). Difference in GCS of patients with above 
outcomes was found to be signicant. On exploring the between 
outcome differences statistically, signicant difference was found 
between Poor outcome & Fair outcome only. Patients with Poor 
outcome had signicantly lower duration of hospital stay as compared 
to those with Fair outcome and Good Outcome (6.95±2.59 vs. 
15.56±4.31 & 15.00±3.65). Difference in duration of hospital stay of 
patients with Fair and Good outcome was not found to be signicant.

DISCUSSION
An immediate outcome of severe head injury is sudden rise in 
intracranial pressure. In a normal individual the intracranial pressure 
remains between 6 and 16 mmHg. Intracranial pressure over 16 mmHg 
is an issue of concern, however when intracranial pressure reaches 
more than 20 mmHg is considered as extremely high requiring 
immediate treatment . In case the rise in intracranial pressure goes 
untreated then it can result in either temporary or permanent loss of 
vision and a severe headache that can last for more than two days. The 
patient may subsequently show signs of irritation, lethargy, cognitive 
decline and may exhibit abnormal behavior. A prolonged untreated rise 
in intracranial pressure could lead the patient to a state of near-
unconsciousness, coma, and nally to death.

the present study was undertaken to identify the factors that could help 
in prognosis of decompressive craniectomy in severe head injury. For 
this purpose, a prospective observational study was carried out in 
which a total of 42 patients with severe head injury scheduled to 
undergo decompressive craniectomy as per indications were enrolled. 
The age of patients ranged from 5 to 65 years, mean age of patients was 
43.46 years and majority of patients were males (73.8%).

As far as rate of poor outcome is considered, it was found to be 47.6% 
in present study. Among different contemporary studies compared in 
Table D1 above, this rate varies from as low as 32.7% (Sharda et al.76) 
to as high as 78.6% (Saade et al.77). The reason for this could be the 
fact that different case series had different inclusion criteria. In present 
study, we included only severe head injury cases with GCS Another 
factor affecting the rate of poor outcome could be difference in time at 
which outcome was measured. In present study, we limited ourselves 
to in-hospital outcome only.

Prognostic factors identified in different contemporary studies 
using Decompressive craniectomy in head injury cases and their 
comparison with present study 

CONCLUSIONS
At discharge, only 4 (8.0%) patients achieved score 5 (Good response 
to treatment) on Glasgow Outcome scale (GOS). 15 (35.7%) expired 
(GOS 1), 5 (11.9%) were in vegetative state (GOS 2), 8 (19.0%) were 
severely disabled (GOS 3), and 10 (23.8%) were moderately disabled 
(GOS 4). Patients with GOS 1 & 2 were classied as Poor outcome 
(n=20; 47.6%), GOS 3 & 4 were classied as Fair outcome (n=18; 
42.9%), and with GOS 5 (n=4; 9.5%) were classied as Good outcome.

Elderly patients had Poor outcome whereas younger patients had Fair 
outcome. There was no signicant association between Gender and 
Outcome. Time lapse to reach hospital facility (within 24 hours) and 
initiation of Surgery (within 24 hours) were signicantly associated 
with better outcome.

Above ndings indicated that higher age, unconscious state at 
admission, low GCS at admission were associated with outcome. 
Patients with poor outcome were discharged early (because of death), 
hospital stay of patients with fair and good outcome was higher.
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