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INTRODUCTION 

The world is getting urbanized rapidly. Along with other 

changes, urbanization incorporates a shift towards rapid 

modes of transport, which brings along its own set of 

issues. It has sadly resulted in increase in grave physical 

injuries. Out of it, craniocerebral trauma is the leading 

contributor to mortality.  Head injury can be defined as 

damage to the brain resulting from external mechanical 

force, such as rapid acceleration or deceleration, impact, 

blast waves, or penetration by a projectile.1 Vehicular 

accidents, fall from height and assault are commonly 

reported modes of head injury. The variables related to 

head injuries in rural areas are absence of helmets, poor 

training to the drivers, poor road conditions, poor 

vehicular maintenance and driving under influence etc.2 It 

has also interested researchers world over to study the 

predictors of outcome after head injuries.3-5 Glasgow 

Coma Scale (GCS) is probably the most widely used for 

the above purpose.6 Nonetheless, the bedside clinical 
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indicators like GCS are not fairly accurate. Now newer 

imaging significantly methods add to the armamentarium 

of the treating surgeon. With this study, an attempt was 

made to profile and analyze the cases of head injuries 

reporting to a government hospital a rural Indian setting.  

METHODS 

Present study was an observational study carried out at 

Government Medical College and KTS Hospital, Gondia 

for a period of one year and 6 months. 

Study population included all the cases of head injury 

referred for surgery during the study period. All the 

patients with history of antecedent head injury were 

firstly assessed by detailed history, with emphasis on 

time, place and mode of injury along with recording of 

history of unconsciousness/vomiting/convulsions/ENT 

bleed.  

Then a thorough clinical examination was conducted as 

per a pre-tested and validated proforma. Further all the 

patients were subjected to CT scan of head for correlation 

of clinical findings, confirmation of diagnosis, 

delineation of extent of disease and suitability of 

operative intervention etc. other routine investigations 

were undertaken in select patients, as indicated for further 

management.  

Glasgow Coma Scale (GCS) was used to assess the level 

of consciousness.6 It includes three responses viz. eye 

opening, best motor response and best verbal response. 

Accordingly, the cases were given a composite GCS 

score, classifying them as either mild (13-15), moderate 

(9-12) or severe (3-8). 

A total of 50 patients needed operative intervention and 

were referred for further surgical intervention to specialty 

referral centre and were considered for analysis. Written 

informed consent was elicited from all the 

participants/1st degree relatives for enrollment in the 

study. The study was duly approved by the Institutional 

Ethics Committee. 

RESULTS 

The present study included 50 patients of head injury 

who were enrolled and studied during the mentioned 

study period of one and a half year.  

Table 1: Glasgow Coma Scale (GCS) score and 

outcome. 

GCS 

Score 

Number of 

cases 

Recovery Mortality 

No. % No. % 

13-15 18 (100%) 16 88 2 12 

9-12 21 (100%) 15 71 6 29 

3-8 11 (100%) 2 18 9 82 

Majority of the patients (30, 60%) belonged to 15-44 

years age group, followed by 45-70 years (11, 22%) and 

2-14 years (9, 18%) age groups respectively. Male 

patients (38, 76%) outnumbered female patients (12, 

24%) by a preponderance ratio of 3.16:1. Road traffic 

accidents accounted for as many as 38 (76%) cases of 

head injury; with fall from height and assault by someone 

contributing 7 (14%) and 5 (10%) cases respectively. Out 

of the 38 cases of road traffic accidents, 30 (78%) were 

travelling by two-wheeler and 5 (13%) by three-wheeler, 

while 3 (9%) were pedestrians hit by some other vehicle.  

 

Table 2: CT scan findings and incidence of symptoms and signs. 

Finding on 

CT scan 

No. of 

cases 

Symptoms Signs 

Unconscious- 

ness 
Vomiting 

ENT 

Bleed 
Convulsion 

Abnormal 

Plantar 

Reflex 

Abnormal 

Pupillary 

Reflex 

Brady-

cardia 

Gen cerebral 

edema 
25 15 8 5 1 15 10 1 

EDH 20 15 6 5 - 10 8 1 

SDH 12 8 5 3 1 7 5 1 

Mixed lesion 10 8 6 2 1 5 7 1 

Fracture w/o 

intra-cranial 

pathology 

8 3 1 2 - 1 3 - 

Contusion 6 4 2 1 - 3 2 - 

Intracranial 

haemorrhage 
3 3 1 1 - 2 3 1 

 

Glasgow Coma Scale (GCS) score was found to range 

between 13-15 (mild) in 18 (36%) patients, 9-12 

(moderate) in 21 (42%) patients and 3-8 (severe) in 11 

(22%) patients at the time of admission. Patients of GCS 

score 13-15 showed recovery in 88% of cases, those with 

scores of 9-12 recorded recovery in 71% cases, while 
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patients with GCS scores between 3-8 had recovery in 

only 18% cases (Table 1). 

As for recovery across different age groups, there was 

78% recovery in 2-14 years age group, 73% recovery in 

15-44 years age group and 64% recovery in 45-70 years 

age group. Males (65% recovered) and females (66%) 

had similar rates of recovery. In total, 17 (34%) deaths 

were reported, while 33 (66%) patients showed recovery.  

With respect to CT scan findings, generalized cerebral 

edema without associated lesion (50%) was the 

commonest finding, followed by extradural hematoma 

(EDH) (40%), subdural hematoma (SDH) (24%), fracture 

without intracranial pathology (6%) and mixed lesions 

(20%), among other findings. Among the critical 

symptoms and signs, unconsciousness and abnormal 

plantar reflex were the commonest ones, as detailed in 

Table 2. 

Table 3: Type of CT scan finding and associated 

outcome. 

CT Scan Finding 
No. of 

cases 

Recovery Mortality 

No. % No. % 

Fracture without 

intracranial 

pathology 

8 8 100 - - 

Extradural 

Hematoma (EDH) 
20 19 95 1 5 

Generalized 

cerebral edema 
12 10 83 2 17 

Subdural 

Hematoma (SDH) 
12 6 50 6 50 

Mixed lesion 10 1 90 9 90 

As for recovery w.r.t. CT scan findings, highest rate of 

recovery (100%) was reported in patients with fracture 

without intracranial pathology, while highest mortality 

was reported in those having mixed lesion (90%) (Table 

3). 

DISCUSSION 

The present study included 50 patients of head injury 

needing operative intervention and finally all the 50 

participants were considered for analysis. An attempt was 

made to profile the cases to find out various modes and 

types of head injuries, their clinicoradioloigcal 

correlations, and to predict the outcome on the basis of 

clinicoradiological correlation.  

Maximum (60%) occurrence of head injury was observed 

in the relatively younger age group of 15-44 years, which 

is only natural, as it’s the age group of maximum 

vehicular mobility. Gissane W et al also observed 

youngsters to be mostly affected by head injuries due to 

vehicular accidents way back in 1963, a finding which 

was corroborated by Bahloul M in year 2004.7,8 Male 

preponderance (3.16:1) can again be explained by 

significantly more vehicular usage by men. Zimmerman 

et al reported the occurrence of head injury in males to be 

75% versus 25% in females.9 Similar to our findings of 

most of the head injuries (76%) occurring due to road 

traffic accidents; Mathew Q et al found the contribution 

of road traffic accidents in 73.5% cases.10 As for type of 

vehicle, most of the victims in our study were travelling 

on two-wheeler (78%), which is in agreement with the 

findings of Shih T et al.11 

Present study shows good correlation of GCS with the 

case outcome; what with consistent improvement in the 

outcome with increasing GCS score. Young and Rapp 

claimed that GCS at the time of admission and 

presence/absence of midline shift are highly reliable 

indicators of outcome in patients of head injury, 

especially those undergoing emergency surgeries.12  

Immediate CT scan head of the patient of head injury is 

considered essential for multiple reasons; right from 

diagnosis, management to prognosis. The type of 

abnormality observed on CT scan holds utmost 

importance, as is observed in our study. The most 

common finding observed on CT head in the present 

study was generalized cerebral edema (50%) followed by 

extradural hematoma (EDH) (40%). Zimmerman also 

observed generalized cerebral edema (58%) to be the 

most common CT scan finding in head injury patients.9 

We reported direct correlation of CT scan finding with 

the final case outcome, with 100% cases getting 

recovered in depressed cranial fracture without 

intracranial pathology and 90% recovery amongst 

patients with isolated extradural hematoma (EDH). And, 

on the other extreme, mortality was maximum (90%) in 

patients found having mixed lesions on CT. Lobato et al 

also reported outcome from severe head injury to be 

related to type of intracranial lesion detected on CT.13 

They reported isolated extradural hematoma, single 

contusion, cerebral edema or a normal CT scan to be 

associated with a favorable outcome; while multiple 

contusions, cerebral edema persisting after removal of 

EDH and diffuse shearing injury to be most dangerous 

and associated with poor outcome (mortality). Gennarelli 

T et al demonstrated marked heterogeneity within the 

severe head injury group and pointed out that patients 

with same GCS scores have markedly different outcomes, 

depending upon the causative lesions; further underlining 

the importance of CT head.14  

Further, in the present study, patients with abnormal 

plantar and pupillary reflexes showed abnormal CT scan 

findings in many of the cases and these signs were 

considered related to poor case outcome. Mathew Q et al 

observed GCS 3-5, midline shift on CT head, presence of 

pupillary changes and advancing age to be factors 

associated with worst outcomes.10 Lieberman J et al 

observed that patients presenting with GCS score of 3 

and fixed pupils have practically no chance of survival, 

while patients with GCS score of 3 and pupils not fixed 
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should be aggressively resuscitated because many of 

these patients survive to be discharged.15 

Out of 50 patients operated in our study, 33 (66%) 

recovered while 17 (34%) patients expired. It seems from 

the observations that operative mortality primarily 

depends upon the lesion for which the patient was 

operated, as discussed earlier.  

We also observed age to be an independent predictor of 

mortality in traumatic brain injury, with mortality rate 

going up with the age of the patient (74% mortality in the 

45-70 years age group). Levati A et al had also observed 

mortality rates of 70.6% in patients of head injury aged 

more than 40 years.16 The gender was observed not to 

have any prognostic role in the present study. 

CONCLUSION 

Road traffic accidents in young age group is the 

commonest mode of head injury and GCS score is a good 

predictor of recovery in head injury cases. 
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