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Traumatic brain injury (TBI) is one of the major 
causes of death and morbidity especially in young 
adults Worldwide. The prognosis in TBI may 

depend on the cause, severity of injury, pathology, age 
and days of hospital admission, leading to ambiguity in 
the expected fi nal outcome.8,4,18,11  The incidence of TBI is 
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Traumatic brain injury (TBI) is one of the major causes of 
death and morbidity especially in young adults Worldwide. 

This is a retrospective study of all cases with severe 
TBI, defi ned as GCS < 8 from February 2010 to January 
2014. The demographic factors like age, sex and clinic-
pathological fi ndings like GCS at admission and discharge, 
diagnosis, surgical procedure, length of stay and mortality 
were recorded. Data analysis was performed with SPSS 
statistical software (version 20.0; SPSS, Inc., Chicago, IL).p 
values<0.05 or <0.01 were considered statistically signifi cant 
or highly signifi cant respectively. Chi-square test, Pearson 
coeffi cient was used for variable categorization.

A total of 100 cases that met the criteria for severe TBI 
were included during the study period. There were 70 males 
and 30 females. The age ranged from 3 to 83 years with a 
mean of 36 years.  At discharge the majority had improved 
to GCS of 15 (37%) with only 20 cases in GCS < 8 group. 
At the end of 1 month there were 47 survivors out of the 70 
who were discharged. The GOS at one month showed the 
majority in good recovery group (24%), moderate recovery 
(9%) and the rest in severe disability.  

In this study the GCS at admission, intracerebral 
contusions, surgical intervention and GCS at discharge had 
a direct correlation with improvement whereas, age, sex and 
days of hospitalization had no correlation with outcome. 
Although severe TBI has a high mortality rate yet all cases 
in this group must be managed aggressively as the survival 
achieved can be more than 50%.
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increasing worldwide mainly due to road traffi c accidents 
(RTA) which has been predicted by the World Health 
Organization to be the third commonest cause of disability 
in the world. TBI can be divided in different groups 
based on the clinical or radiological fi ndings.6 One of the 
most common assessment tools used in trauma registries 
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worldwide is the Glasgow Coma Scale (GCS) which 
divides TBI into severe, moderate and mild depending 
on eye, verbal and motor fi ndings.20 This is one of the 
fi rst studies from this country to study the patterns and 
outcome in cases of severe TBI with a brief review of its 
management.

Materials and Methods

This is a retrospective study of all cases with severe 
TBI, defi ned as GCS < 7 from February 2010 to January 
2014. The demographic factors like age, sex and clinic-
pathological fi ndings like GCS at admission and discharge, 
diagnosis, surgical procedure, length of stay and mortality 
were recorded. The fi nal outcome was calculated by 
GOS at one month. Statistical analysis and outcome were 
analyzed with respect to sex, GCS at admission, surgical 
intervention, days of hospitalization and the fi nal GCS at 
discharge. Surgery was performed at the earliest consisted 
of either craniotomy and evacuation of the hematoma/ 
contusion or decompressive craniectomy with or without 
wide augmentation duroplasty.  All cases were managed 
in a neurosurgical intensive care with daily biochemical, 
clinic-radiological investigation and management. 
Tracheostomy was performed if ventilator was needed for 
more than 7 days. 

 Statistical analysis:  Data analysis was performed 
with SPSS statistical software (version 20.0; SPSS, Inc., 
Chicago, IL).p values<0.05 or <0.01 were considered 
statistically signifi cant or highly signifi cant respectively. 
Chi-square test, Pearson coeffi cient was used for variable 
categorization. 

Results

 A total of 100 cases that met the criteria for severe 
TBI were included during the study period. There were 70 
males and 30 females. The age ranged from 3 to 83 years 
with a mean of 36 years (standard deviation 18.0).  The 
most common age group was between 25-35 years (23%) 
followed by the 35-45 year group (20%). There were 
12 cases below the age of 15 years. On admission the 
majority of cases had GCS of 7 (31%) followed by 8 (19 
%) and 4 (16%). The diagnosis was cerebral contusion in 
the majority (39%) followed by acute subdural hematoma 
(24%) and the rest comprising of epidural hematoma 
(16%), multiple injuries (14%) and diffuse axonal injury 
(7%). 48 cases underwent surgical intervention with 
craniotomy and evacuation of the hematoma/contusion 
in 27 and the rest underwent decompressive craniectomy. 

The majority of the cases stayed in the hospital for less 
than 7 days (54%) followed by 14 days (22%), 21 days 
(16%) and only 3 stayed for more than 29 days. The range 
was 0-43 days with a mean duration of stay of 9 days. At 
discharge the majority had improved to GCS of 15 (37%) 
with only 20 cases in GCS < 8 group. 30 cases were lost to 
the study due to death (18 cases) or leave against medical 
advice (LAMA) in 12%. At the end of 1 month there were 
47 survivors out of the 70 who were discharged. There was 
a further 12 cases of mortality and another 11 were lost to 
follow-up. The GOS at one month showed the majority 
in low disability group (24%), moderate disability (9%) 
and the rest in severe disability/ persistent vegetative state 
(Table 1).  

 There was no relation between the fi nal outcome at 
1  month with age , sex, age group, diagnosis , GCS at 
admission , age with surgery  and days of hospitalization 
(Table 2). There was signifi cant correlation of outcome 
with increase of GCS , GCS on discharge and surgical 
intervention (P<0.05) (Table 3). 

Discussion

 TBI is a major socioeconomic problem worldwide 
and is one of the leading causes of disability and mortality 
in the younger population. TBI is among the fi rst three 
causes of injury in the developing countries with an 
estimated fi nancial burden of over US$60 billion per 
year.15,9 RTA has become one of the emerging causes 
of death especially in the developing countries due to 
poor enforcement of traffi c laws, unstable governments, 
poverty and lack of education. GCS has evolved as one 
of the most widely accepted systems for classifi cation 
of TBI based on the total of three factors-eye, motor 
and verbal response. The drawback of using GCS is that 
the fi ndings may be observer dependent, is not reliable 
in polytrauma and sedation, drugs or paralysis may give 
ambiguous fi ndings.9 Computed tomogram (CT) based 
prognosticating systems is another widely used system 
for prognosis which uses features of raised intracranial 
pressure (ICP) and the presence of signifi cant hematoma 
to prognosticate TBI.2 The disadvantage of the latter is 
that CT is a stationary reading and fi ndings could change 
with time and diffuse axonal injuries (DAI) cannot be 
predicted on the initial scans. 

 CT is the investigation of choice in TBI and along with 
clinical fi ndings and the GCS can predict the presence or 
absence of intracranial lesions. Role of repeat scan in 
TBI is controversial with many studies going in favor or 
against it. 13,16,19 Magnetic resonance imaging is seldom 
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done in the acute phase but may be helpful in cases with 
DAI. Stabilization of the patient and decision for early 
surgery is the primary goal of TBI management.  The 
emphasis at present is to go for a pro-active approach with 
early surgical intervention than to wait for deterioration. 
Management in the intensive care with optimum 
oxygenation, nutrition, sugar and temperature control 
is advocated along with ICP reducing medication. The 
role of ICP monitoring, prophylactic antiepileptic drugs 
and hyperventilation is debated.12 One of the common 
measure to study outcome is the Glasgow Outcome Scale 
(GOS) which is usually done at 6 months wherein 85% of 
the neurological recovery occurs. Some of the variables 
which have shown to infl uence the outcome in TBI are 
age, GCS, pupillary response, CT fi ndings, hypotension, 
hypoxia, electrolyte imbalance and hyperglycaemia.21 

 This study along with other similar studies from south 
Asia shows that RTA, fall and physical assault are the 
major cause of severe TBI in developing countries.1,10 The 
younger male productive age groups are affected more 
leading to severe economic burden on the relatives. The 
initial GCS showed positive correlation with survival at 1 
month but was not statistically signifi cant. Age has been 
shown in various studies to affect the outcome but in this 
study like the study from China the correlation was not 
signifi cant.3,5 Surgery for intracerebral contusions had the 
best outcome compared with decompressive craniectomy 
in this study. The technical details of the latter has been 
described elsewhere and we used wide duroplasty to cover 
the defect in all cases.14,17 The mean days of admission 
in this study was 9 days with the majority either going 
LAMA  or expiring within 7 days. The causes for LAMA 

Severe Traumatic Brain Injury

Severe Traumatic Brain Injury

Category Frequency at admission  (%)                            
Outcome at 1 month (%)

Sex 

Male
Female
Total

      

70
30
100

Expired

21
9
30

LAMA

18
5
23

Survived

31
16
47

GCS on admission
3
4
5
6
7
8

Total
      

10
16
13
11
31
19
100

5
8
5
4
5
3
30

2
5
3
1
8
4
23

3
3
5
6
18
12
47

Age group
Age under 15 yr

Age 15 yr to 25 yr
Age 25 yr to 35 yr
Age 35 yr to 45 yr
Age 45 yr to 55 yr
Age above 55yr

Total
      

12
16
23
20
18
11
100

4
7
9
2
4
4
30

2
1
3
6
8
3
23

6
8
11
12
6
4
47

Diagnosis 
Contusion

ASDH
EDH

Polytrauma
DAI
Total
      

39
24
16
14
7
100

11
9
3
6
1

8
7
4
4
0

20
8
9
4
4
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Surgery 
Craniotomy

Decompressive
None
Total
      

27
21
52
100

6
10
14
30

1
4
18
23

20
7
20
47

Duration of admission  (days)
<7 

8-14
15-21
22-28
>29

Total
      

54
22
16
5
3
100

18
8
2
1
1
30

13
3
4
2
1
23

23
11
10
2
1
47

GCS on discharge

<8
9-14
15

Total

20
13
37
70

16
3
0

0
10
37

Outcome 

Expired
LAMA

Survived
Total
      

Discharge     1 month      
18                      30
12                      23
70                      47
100                   100

GOS at 1 month
5
4
3
2
1

Total

23
12
8
4
12
70

 Table 1: Showing the epidemio-demographic and outcome in severe TBI with LAMA, mortality and  survival in each 
subgroups

Study parameter v/s outcome

Pearson Chi-square 
test 

Likelihood 
ratio

P value

Age 94.195 107.3 Ns

Sex 1.11 1.152 Ns

Diagnosis 9.48 10.98 Ns

GCS on admission 14.29 15.32 Ns

GCS on discharge 70.00 88.64 S 

Surgical intervention 16.29 17.53 S 

Days of hospitalization 62.60 73.01 Ns

Age group 13.89 14.90 Ns

 Table 2: Table showing the signifi cance and likelihood ratio of the study parameters with outcome, S: Signifi cant,
Ns: Not Signifi cant
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were mainly refusal for further treatment once the outcome 
was explained to the family or due to unaffordability 
of the prolonged hospitalization and laboratory costs. 
The improvement in GCS at discharge had improved 
signifi cantly with only 20% remaining in the less than 8 
group. At the end of 1 month there were 47 survivors (12 
cases expired and 11 went LAMA/lost to follow-up) and 
of these 23 were in the good recovery group with 15 cases 
in the severe disability/persistent vegetative state group. 
This study shows that even in severe TBI there can be 
up to 50% survival rates with aggressive medical and /or 
surgical management.  The drawbacks of the study is that 
since it is a single center study the total number of cases 
are few, the follow-up period is only for 1 month and the 
other aspects in survivors including cognitive, functional, 
and psychosocial outcome has not been studied. In a 
study from India the functional improvement has been 
found to be 61% and psychosocial outcome improvement 
in 45.4%, although 62 % were unemployed at 1 year 
follow-up21. Due to the lack of computerized recording 

Severe Traumatic Brain Injury

Age
GCS on 
ADM

GCS on 
DIS

Hospitalised 
days

Age 
group

CGS Increasement

Spearman's 
rho

Age

Correlation 
Coeffi cient

1.000 .006 -.225 .208* .984** -.207

Sig. (2-tailed) . .952 .062 .038 .000 .085

N 100 100 70 100 100 70

GCS on ADM

Correlation 
Coeffi cient

.006 1.000 .173 -.125 -.021 -.287*

Sig. (2-tailed) .952 . .151 .215 .838 .016

N 100 100 70 100 100 70

GCS on DIS

Correlation 
Coeffi cient

-.225 .173 1.000 .031 -.201 .852**

Sig. (2-tailed) .062 .151 . .800 .094 .000

N 70 70 70 70 70 70

Hospitalised 
days

Correlation 
Coeffi cient

.208* -.125 .031 1.000 .228* .225

Sig. (2-tailed) .038 .215 .800 . .022 .061

N 100 100 70 100 100 70

Age group

Correlation 
Coeffi cient

.984** -.021 -.201 .228* 1.000 -.178

Sig. (2-tailed) .000 .838 .094 .022 . .139

N 100 100 70 100 100 70

CGS 
Increasement

Correlation 
Coeffi cient

-.207 -.287* .852** .225 -.178 1.000

Sig. (2-tailed) .085 .016 .000 .061 .139 .

N 70 70 70 70 70 70

*. Correlation is signifi cant at the 0.05 level (2-tailed).

**. Correlation is signifi cant at the 0.01 level (2-tailed).

 Table 3: Table showing the corerelation and its signifi cance with various parameters.

system in developing countries long term follow-up is 
usually diffi cult to manage. Patients who are activity of 
daily life dependent are usually neglected or are bereft 
of rehabilitation due to poor economic conditions. More 
detailed multicenter study including prehospital factors 
and long term follow-up can help to give a better image 
of TBI in this country.1,7  

Conclusion

In this study the GCS at admission, intracerebral 
contusions, surgical intervention and GCS at discharge 
had a direct correlation with improvement whereas, age, 
sex and days of hospitalization had no correlation with 
outcome. Surgical intervention when indicated must be 
attempted aggressively in signifi cant mass lesion even if 
GCS is low. Although severe TBI has a high mortality rate 
yet all cases in this group must be managed aggressively 
as the survival achieved can be more than 50%.
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