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Abstract Background: Trauma is the leading cause of death in children and young adults, and head trauma is the cause of death in 
more than 50% of trauma patients. CT is the gold standard for the detection of intracranial abnormalities in head injury 
patients. Aim and objective: To study the prognostic role of CT Scan in head injury patients within 48 hours Methodology: 
Present study was a hospital based prospective study carried out on Patients with head injury in any form. The cases were 
studied methodically with a proforma as a guide for identification of CT scan findings their management. Results: About 
29 % of patients reached hospital after head injury that underwent CT scan within 4 hours of injury. 30% patients could 
make it in < 10 hours. Vomiting was the most common symptom of head injury. In our study 38% cases had normal CT 
scan. SDH was most common finding (31%) followed by contusions (22%). It was observed that, in patients with stable 
GCS, the percentage requiring operative intervention or RHC was very low approximately 3.7%. In patients with GCS 
ranging between 9-12, maximum number of patients required RHC. In patients with deteriorating GCS or unstable GCS 
about 30% cases required RHC. 
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INTRODUCTION 
In the modern era of scientific development and industrial 
progress, head injury has become very common. The study 
of head injury is reported in literature as far back as 1600 
B.C.1 Head injury is a frequent cause of morbidity and 
mortality. Daily head injuries are encountered in the form 
of road traffic accidents (RTA), falls, assaults etc. Trauma 
is a major public health problem.2 Due to increase in 
vehicular traffic with high speed vehicles, increased 

industrialization, and addictions, trauma has become major 
health hazard.3 Head injury has been frequent cause of 
death and disability. Thus it demands major impact on 
health services and use of resources. Every patient coming 
to hospital with history of head injury and multiple 
symptom complexes needs thorough evaluation. Based on 
clinical acumen and evaluation techniques, patients can be 
categorized as to which all patients should undergo 
radiological investigation. CT scan brain remains the most 
important and outstanding investigation in all cases of 
traumatic brain injury (TBI).4 Significant number of 
patients are managed on outpatient basis. But many 
patients do require hospitalization and further evaluation. 
After performing CT scan brain and reviewing the reports, 
it was very clear that CT scan plays an essential role not 
only in the diagnosis of TBI but also to predict or 
prognosticate the outcome. The general condition of 
patients and their examination findings when correlated 
with CT scan findings, it was clear that every patient with 
TBI cannot be managed with conservative line of 
management but few require urgent surgical intervention. 
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CT scan remains the most important investigation. In the 
developed countries there are pre hospital working care 
systems working which contain paramedical staff taking 
care at the site of accident and on the way up to hospital 
causing reduction in the death and disability. In recent 
years of development like multimodality CT scans, the 
outcomes following head injury have improved 
significantly. Previously due to lack of knowledge based 
on CT scan, the death and disability rate following head 
injury was too high, but now CT scans have drastically 
reduced the problem. The neurological status of the patient 
of head injury is the sum of irreversible injury to brain 
acquired at the time of injury and the damage resulting due 
to secondary results. Patient’s level of consciousness is the 
single most important clinical sign in the assessment of 
severity of injury, of which Glasgow Coma Scale (GCS) 
quantified the level of consciousness and correlates with 
recovery.5 CT scanning replaced the skull radiography as 
the primary imaging modality for assessing head injury.6 It 
also led to an increase in the proportion of people with 
severe head injury having their care managed in specialist 
centers. This has been associated with a decline in fatality 
among patients with severe head injury. Appropriate 
guidance can enable early detection and treatment of life-
threatening brain injury, where present, but also early 
discharge of patients with negligible risk of brain injury. It 
can therefore save lives while at the same time preventing 
needless crowding in emergency departments and 
observation wards. 
CT is the gold standard for detection of intracranial 
abnormalities and is a safe method for survey.7 CT scan 
has been considered the most critical imaging technique 
for management of closed head injured patients in the acute 
stage.8 
Present study was conducted to study the prognostic value 
of CT scan Brain in head injury patients within 48 hours.  
Aim and objective: To study the prognostic role of CT 
Scan in head injury patients within 48 hours  
 
MATERIAL AND METHODS 
Present study was a hospital based prospective study 
carried out at Government Medical College and Hospital. 
The study was conducted under protocol which specified 
the aims and objectives of the study and criteria for 
selection of cases. Study population was Patients brought 
to OPD or Casualty department of hospital with head 
injury in any form. The study was carried out for 100 
patients. 
Inclusion criteria: 1. All the patients admitted to 
emergency ward, surgical ward and Surgical Intensive 
Care Units with head injury 2. Patients or relatives  
Exciusion criteria: 1. Patients who were brought dead  

Study was approved by ethical committee of the institute. 
A valid written consent was taken from the patients or 
relatives after explaining study to them.  This prospective 
study was based on 100 cases of head injury which 
presented to the hospital with symptoms pertaining to head 
injury that underwent CT scan within 48 hours of head 
injury at Government Medical College and Hospital during 
the period of 18 months. All the patients admitted to 
emergency ward, surgical ward and Surgical Intensive 
Care Units were selected for study. Among these who were 
referred to higher centre for neurosurgical intervention and 
management were also involved. The cases were studied 
methodically with a proforma as a guide for identification 
of CT scan findings their management. The selection of the 
patient was done on random basis. Data was recorded with 
pre tested questionnaire. Detailed history regarding head 
injury and clinical examination was done. Required 
haematological and radiological investigations were done. 
Assessment regarding need for any surgical intervention or 
conservative management was done for which a criteria 
was set up subject to change based on clinical situation. 
Patients with Haemorrhagic contusions 
(cerebral/cerebellar/midbrain.), EDH/SDH with stable 
GCS, Subarachnoid haemorrhage and Bony non displaced 
non comminuted fractures were considered for medical 
management.  
Patients with Extradural haemorrhage with deteriorating 
GCS, Subdural hematoma occupying half of cerebral 
hemisphere and comminuted Bony fractures were 
considered for surgical intervention and thus referred to 
higher centre. Glasgow Coma Scale assessment was 
done(out of /15). 9 Data was entered in excel sheet. Data 
was analysed with SPSS version 22.  
 
RESULTS 
In the present study, the most common mode of injury was 
found to be RTA (67%)(Road Traffic Accidents) followed 
by assaults (17%) and then fall (14%). About 29 % of 
patients reached hospital after head injury that underwent 
CT scan within 4 hours of injury. 30% patients could make 
it in < 10 hours. Maximum population underwent CT scan 
after about 10 hours (41%). Patients who reached within 4 
hours of head injury underwent CT scan and based on its 
findings, they could be referred to higher centre for further 
management reducing the mortality. It was found that 
vomiting was the most common symptom of head injury. 
About 89% of patients had vomiting as one of the 
symptoms. Followed by that were ENT bleed and black 
eye. They contributed to about 47%. Many patients also 
had history of brief loss of consciousness. Very few had a 
history of convulsions. In our study 38% cases had normal 
CT scan. SDH was most common finding (31%) followed 
by contusions (22%). Skull fractures were noted in 18% 
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and SAH was noted in 14% cases. EDH was seen in 11% 
cases. Pneumocephalus was seen in 1% cases. It was 
observed that, in patients with stable GCS, the percentage 
requiring operative intervention or RHC was very low 
approximately 3.7%. In patients with GCS ranging 
between 9-12, maximum number of patients required 
RHC. In patients with deteriorating GCS or unstable GCS 
about 30% cases required RHC. It was observed that 
maximum referrals were required in cases of subdural 
hematoma patients. Followed by SDH, many patients of 
hemorrhagic contusions were referred to higher centre. It 
was also observed that most of the patients with SDH and 
hemorrhagic contusions had unstable GCS. In the present 
study, it was observed that the mortality was the greatest 
in unstable GCS like those below (<8). In number of 
patients studied it was seen that 10 patients were 
hospitalized with unstable GCS or GCS below 8 and 7 of 
them succumbed to death which indicated about 70% 
mortality in this group. In patients with stable GCS 
mortality was nil. It was observed that patients after head 
trauma who presented to the hospital within <4hrs could 
be referred at the earliest indicating CT scan brain should 

always be done as early as possible after head injury. 
Conversely patients who presented to hospital after about 
15 hrs of trauma probably did not have severe trauma and 
none of them required referral. Thus it helped to assess that 
earlier CT scan in patients with head injury with severe 
findings requiring surgical intervention could be referred 
as early as possible. It was observed that patients 
presenting to hospital with any form of head injury, CT 
scan was done and it was seen that about 66% of patients 
presenting after 18 hrs of head injury had normal CT scan. 
Maximum positive CT scan findings were observed in 
group of patients presenting in < 10 hrs. 
In our study, many patients required referral based on their 
GCS. It was seen that patients with moderately stable GCS 
required the maximum referrals. About 77% patients in 
range of GCS 9-12 required referral. Those with unstable 
GCS below 8 required referral but many of them were 
probably moribund or on ventilator support and thus could 
not be referred. It was found that patients with stable GCS 
above 13 were comparatively stable and only 3% of them 
required referral.

 
Table 1: Distribution of patients according to symptoms of patients 

Symptoms No. of cases Percentage 
Loss of consciousness 17 17% 

Vomiting 89 89% 
Convulsions 5 5% 

ENT bleed/ Black eye 47 47% 
 

Table 2: Distribution of patients according to CT scan Findings 
Findings No. of cases Percentage 
Normal 38 38% 

EDH 11 11% 
SDH 31 31% 
SAH 14 14% 

Contusions 22 22% 
Skull fractures(#) 18 18% 
Pneumocephalus 1 1% 

 
Table 3: Distribution of patients according to management modalities 

GCS Total cases Conservative 
management 

Operative 
intervention(RHC) 

Percentage (%) requiring 
RHC 

13-15 81 78 3 3.7% 
9-12 9 2 7 77.7% 
<8 10 7 3 30% 

 
Table 4: Distribution of patients according to CT scan findings, GCS and referral 

CT scan findings RHC GCS 
>13 9-12 <8 

EDH 2 0 1 1 
SDH 9 0 5 4 
SAH 5 0 4 1 

Skull fractures 4 2 1 1 
Hemorrhagic contusions 8 2 3 3 
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Table 5: Outcome of head injury patients according to severity of GCS 
Severity of GCS No. of cases Death % Mortality 

Mild (13-15) 81 0 00.00% 
Moderate (9-12) 9 0 00.00% 

Severe (<8) 10 7 70.00% 
Total 100 7  

 

Table 6: Distribution of patients according to Normal CT scan and time interval 
Time interval No. of cases NORMAL 

CT scan 
Positive 

finding on scan 
Percentage(%) of NORMAL 

CT scan 
<4 hrs 29 10 19 34.48% 

5-10 hrs 30 14 16 46.66% 
11-18 hrs 38 12 26 31.57% 
>18 hrs 3 2 1 66.66% 
Total 100 38 62 38% 

 

DISCUSSION 
The time interval between injury occurrence and CT 
scanning remains the most crucial period in prognosis of 
the patient of head injury. The patients who presented to 
the hospital in short period of time after head injury could 
undergo CT scan on time and thus the reporting of CT scan 
could be done appropriately and thus the management. 
About 29% of patients came to hospital within 4 hrs of 
head injury. The advantage of it was that these patients 
could undergo CT scan at the earliest and thus helping the 
clinician to decide further line of management (p value 
<0.05, chi square 10.8). It was comparable with “Gururaj 
G., 10 Reddy MN et al. 11 study results. Morbidity and 
mortality increases as interval increases having maximum 
morbidity beyond 10 hrs of presentation. It was found that 
vomiting was the most common symptom of head injury. 
About 89% of patients had vomiting as one of the 
symptoms. Followed by that were ENT bleed and black 
eye. They contributed to about 47%. Many patients also 
had history of brief loss of consciousness. Very few had a 
history of convulsions. But those who had history of 
convulsions were found to have either grave finding on CT 
scan or deteriorating GCS. The study was comparable with 
Bowman SM et al.. 12 In the present study, the most 
common finding on CT scan in head injury patients was 
subdural hematoma (SDH) (p value < 0.05 chi square 
48.07). Followed by that were the hemorrhagic contusions 
and skull bone fractures. SDH contributed to about 31% of 
total cases. Contusions were about 22% and skull bone 
fractures were about 18%. The least common abnormality 
found was Pneumocephalus. 
The study was comparable with Genareli et al.. The study 
also emphasized on normal CT scan findings. Many 
number of patients who underwent CT scan within 48 hrs 
of head injury had normal CT scan findings. Similar results 
were seen in M Naseri et al. 13 They found 14.12% cases 
had normal CT scan. EDH was most common finding 
(16%) followed by contusions (15.6%).In study by MD 
Zafar et al. 14 they found contusions as most common 

finding (56%) followed by skull fractures (46%). Normal 
CT was observed in 27% cases this is in contrast to our 
study. As the study is based on CT scanning as early as 
possible and its advantage in prognosticating the outcome, 
every patient was individually considered for several 
treatment options. It was observed that patients with stable 
GCS did not require referral to higher centre for surgical 
intervention. Whereas patients who had GCS below 12 
implying moderate to severe head injury required referral 
to higher centre (RHC). About 77% of patients with GCS 
between 9-12 required referral where early CT scanning 
proved to be helpful and thus saving lives. Patients with 
stable GCS who required referral were probably related to 
displaced or comminuted fractures of skull bones. It was 
observed that based on CT scan findings, the patients could 
be evaluated better and thus could be referred to higher 
centre. Many patients were found to have deteriorating 
GCS and thus required referral. Maximum number of 
patients who required referrals was suffering from SDH. 
Next to them were patients of hemorrhagic contusions. It 
was observed that many patients with SDH had 
deteriorating GCS. SDH patients were at the maximum 
need of referral (p value 3.14< chi square 27.7). It was 
found that many patients with finding of EDH did not 
require referral indicating that small EDH could be 
managed with conservative management. Similarly skull 
bone fractures were also less in no. of referrals. It was also 
seen in the study that few patients with stable GCS having 
finding of SDH/ hemorrhagic contusions/ SAH could be 
managed conservatively. Hence CT scan done as early as 
possible proved to be useful. It was observed that many 
patients who presented with history of head injury and 
similar symptoms underwent CT scan was seen that many 
patients had normal CT scan. Based on above findings, it 
could be observed that patients who presented to hospital 
with head injury, many of them had normal CT scan 
findings. This helped in other way that, these patients did 
not receive unnecessary medications or any other 
intervention. 
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CONCLUSION 
Early CT scan proved to be significantly useful for patients 
with head injury in deciding further line of management. 
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