
Introduction
Head injuries include injury to the scalp, skull fractures,
concussions, bruises (contusions) and tears (lacerations)
of the brain, accumulation of blood within the brain or
between the brain and skull (intracranial haematoma),
and damage to nerve cells throughout the brain (diffuse
axonal injury). Most commonly, traumatic brain injury
occurs in the presence of additional injuries to other
major organ systems, but it can also occur in isolation.1
Head injury can be either closed or open (penetrating). A
closed (non-missile) head injury is where the dura mater
remains intact while a penetrating head injury will
compromise the dura.

The major cause of head injury is motor vehicle accidents,
accounting for approximately 70% of the head traumas.
Other common causes include falls (especially in young
children and older adults), assaults, firearms, workplace
accidents and trauma during sports or recreational
activities. Globally and especially in South East Asia the
incidence of traumatic brain injury (TBI) in particular is
rising besides other factors like falls and ballistic traumas.2

Head trauma accounts for one-fourth to one-third of all
accidental deaths and for two-third of trauma deaths in
hospitals.3

The most dangerous form of head trauma is TBI which
results due to a blow to the head that could make the
person's physical, cognitive and emotional behaviours
irregular. The global incidence rate of TBI is reported at
200 per 100 000 people per year. The Injury Expert Group
within the Global Burden of Disease 2005 (GBD) Project
aims at providing better estimates of the incidence,
prevalence and duration of TBI in each of the 21 GBD
regions.4 Brain injury is the most common cause of death
in trauma victims, accounting for about half of deaths at
the accident site. Head injuries are the major cause of
morbidity and mortality in childhood trauma victims,
accounting for an annual mortality rate of 1 per 1000 in
this age group.5

According to the United States Centre for Disease Control
(CDC), 32% of TBIs are caused by falls, 10% by assaults, and
16.5% by being struck by or against something, 17% by
motor vehicle accidents, and 21% by other/unknown
ways. In addition, the highest rate of injury is among
children aged 0-14 years and adults age 65 years and
older.6

The management of head injury has been revolutionised
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by round-the-clock monitoring, computerised axial
tomography (CAT), magnetic resonance imaging (MRI),
monitoring of intracranial pressure and carotid
angiography (CA). Intermittent positive pressure
ventilation, dehydration therapy and better techniques of
operations have made a tremendous difference in the
ultimate outcome of severe brain trauma.7 Prevention of
serious complications and lifelong impairments and
disabilities requires immediate and vigilant management
of head trauma patients. The majority of patients require
conservative management and only 10-20% of patients
need surgical intervention.8

The protection of head from trauma is of paramount
importance. Implementation of preventive efforts and
education regarding head safety and early response and
management of the minor as well major head traumas
can effectively reduce the rate of these injuries and
decrease the overall morbidity and mortality as a result of
head traumas.

The current study was planned to determine the causes,
epidemiological characteristics and clinical outcomes
related to cases of head trauma.

Materials and Methods
The retrospective study was conducted at the
Department of Neurosurgery, Combined Military Hospital
(CMH), Quetta, and comprised data from September,
2007, to September, 2011. All patients referred to the
department by the Emergency Department for head
trauma were included. The operational definition of head
trauma was set as trauma in which the scalp, cranium
and/or its content were injured irrespective of the nature
of injuries.

Radiological investigations and other baseline
investigations were carried out. In the Emergency
Department, detailed history had been taken and
examinations were done and neurological status was
recorded according to the Glasgow coma scale (GCS). The
patients were classified in to three groups on the basis of
GCS in mild (13-15), moderate (9-12) and severe (3-8).

Computed tomography (CT) scan was performed in all
head injury patients and was the investigation of choice.
Two main modalities of treatment were used,
conservative and surgical, depending on the type of
lesions. Those treated conservatively were given
antibiotics, tetanus toxoid booster doses, analgesics and
anti-epileptics in patients with moderate and severe head
injury who were deemed to be at risk for seizures. They
were kept under strict observation for the development
of life-threatening symptoms.

Based on clinical and radiological findings, patients were
treated operatively or conservatively. The patients who
had lateralizing signs, anisocoria, severe headache,
vomiting, midline shift of more than 5mm on CT scans,
depressed compound fractures and GCS of less than 13
were treated operatively. Those patients who had mild
headache, no midline shift of less than 5mm on CT scans,
no lateralizing signs, normal pupillary reflex, normal CT
scan findings, and GCS of 13 or greater were treated
conservatively.

Various surgeries that were performed included wound
debridement, suturing of scalp lacerations, craniotomies,
elevation of depressed skull fractures and craniectomies.
Follow-up of all the patients with Glasgow outcome scale
(GOS) determination was done 6 months after the injury.
Complete neurological examination was done and GCS
was noted. The patients at follow-up were divided into
various categories depending on GOS category. Category
A included patients who had died; category B had
patients with persistent vegetative state; category C had
severely disabled patients who were conscious with score
of 1-3; category D had patients who were moderately
disabled with score of 4-5; and category E had patients
with excellent recovery. Data was analysed by IBM SPSS
statistics 21.

Results
Of the 1056 patients in the study, 805(76%) were males.
The overall mean age was 27±16 years. Majority of
patients 498(47.2%) belonged to 21-40 years age group
(Table-1). Overall, 871(83%) patients scored satisfactorily
on the GCS (Table 2). The most common cause identified
were road traffic accidents (RTAs) 461(43.6%), followed by
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Figure: Outcome of patients.



fall injuries 266(25%). Bomb blast injuries were 60(5.6%)
(Table-3).

The commonest finding on computed tomography scan
was contusion in 124(11.7%) patients. Of the total,
709(63.9%) patients were treated conservatively, while
381(36.1%) patients underwent operative management;
and 256 (24.2%) had minor operative treatment for scalp
lacerations, which were treated with surgical suturing and
patients were prescribed antibiotics, analgesics and
tetanus toxoid booster doses; 125 (11.8%) had major
operations which included craniotomies, craniectomies
and treatment for different fractures (Table-4).

Excellent recovery was seen in 907(85.8%) patients (Table-
5; Figure).

Discussion
Head trauma is a very common neurosurgical emergency
which usually affects young age group. It has been found
that incidence for head injuries is increasing mainly due to
usage of vehicles by low and middle income countries.9
As young people are affected by head injuries, there is loss
to society because of the loss of important productive
years due to disability or death.9 In our study, young age
group 21-40 years (47.1%) was affected with male-to-
female ratio of 3.2:1.

In our study the most common cause of head injury were
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Table-1: Age distribution of head trauma patients.

Age in Years Number of patients Percentage

0-10 105 9.9
11-20 160 15.1
21-30 287 27.1
31-40 213 20.1
41-50 105 9.9
51-60 72 6.8
61-70 52 4.9
71-80 65 6.1
Total 1056 100%

Table-2: GCS score in head trauma patients on admission.

Severity of Head Glasgow Coma Frequency of Percentage
Trauma Scale score patients

Normal Consciousness 15 871 83.0
Mild Injury 13-14 86 8.2
Moderate Injury 8-12 68 6.5
Severe Injury <8 31 2.9

Total 1056 100

Table-5: Glasgow outcome scale category of patients at 6 months follow up.

Categories for Comments Frequency Percentage
recovery of patients

Category E Complete Recovery 907 85.8%
Category D Moderate Disability 34 3.2%
Category C Severe Disability 12 1.1%
Category B Persistive Vegetative State 20 1.8%
Category A Death 83 7.8%

Table-3: Mechanism of Trauma.

Mechanism of injury Frequency Percentage

Road traffic accident 461 43.6%
Falls 266 25.1%
Gunshot wounds 68 6.4%
Social Violence 70 6.6%
Bomb blast 60 5.6%
Sports related 54 5.1%
Mine blast 45 4.2%
Splinter injury 16 1.5%
Not known 16 1.5%

Table-4: Injuries and Treatment.

CT Scan Finding Percentage Total Conservatively Management Operative Management

Contusion 11.7% 124 124 0
Isolated fracture 4.2% 45 40 5
Subdural Haematomas (SDH) 4.5% 48 08 40
Extradural Haematomas (EDH) 3.7% 40 08 32
Diffuse Axonal Injury 3.5% 38 38 0
Compound depressed fracture 1.8% 20 0 20
Frontal sinus fracture 1.8% 20 4 16
EDH/ SDH combined 1.1% 12 0 12
Normal study 67.1% 709 709 0

CT: Computed tomography.



RTAs. It has been observed that the cost of road crash
injuries is quite large. It is estimated to be roughly 1% of
gross national product (GNP) in low-income countries,
1.5% in middle-income countries and 2% in high-income
countries.10 In countries with low income like in Africa,
Asia, the Caribbean and Latin America, RTAs are common
among passengers, pedestrians, cyclists, occupants of
buses and users of motorised two-wheelers.11,12 Around
85% of all global road deaths, 90% of the disability-
adjusted life years lost due to crashes, and 96% of all
children killed worldwide as a result of RTAs occur in low-
income and middle-income countries. It has been
estimated that more than 50% of deaths due to traffic
accidents occur in the younger age group of 15-44
years.13 For this purpose, recommendations were
provided in a world report on road traffic injury
prevention.14 Some of the recommendations to the
government for the road safety included: making road
safety a political priority, a multidisciplinary approach to
road safety, enforcement of legislation to use seat-belts,
child restraints, the wearing of motorcycle and bicycle
helmets. Besides, safe speed limits should be set and
infrastructure should be promoted. Public health
authorities should include road safety in health
promotion and disease prevention activities and should
build trauma care skills at the primary, district and tertiary
healthcare levels. The vehicle manufacturers should
ensure that all motor vehicles meet safety standards
which are set for high-income countries.

The second common cause in our study was falls which
was more common in the elderly. The increased rate of
social violence was the third common cause of injury in
our study which has been linked to illiteracy, poverty,
unemployment, and poor law reinforcement capacities.
Increasing number of patients (5.6%) were seen with head
trauma due to bomb blast injuries. Bomb blast injuries are
among top 5 causes of head trauma. Most affected people
are young. According to one study, total fatalities due to
terrorism in Pakistan, between 2003 and 2016 are
60,014.15 The country's annual death toll, due to terrorist
attacks, rose from 164 in 2003 to 3318 in 2009.16

The most common CT scan finding in our study was
cerebral contusion 11.7%, followed by sub-dural
haematomas 4.5%, isolated vault fractures 4.2% and
extra-dural haematomas 3.7%. Patients with subdural
haemorrhages have poor prognosis while extra-dural, if
operated in time, have good outcomes.17 Subarachnoid
haemorrhage doubles the mortality.18 Diffuse axonal
injuries are associated with poor outcome.9

Most of the head trauma patients had mild injuries which

were treated conservatively (63.9%). Operative treatment
was done in 36.1% of patients. Mostly the patients had
scalp suturing (24.2%). Due to mild injury, the outcomes
were excellent in our studies with recovery seen in
85.8%patients. The mortality rate was 7.8% in our study at
6-months follow-up, while in another study the case
fatality rate was 21% after 30 days of traumatic head
injury.19 Another study conducted on the patients of Iraq
war noted mortality of 30-50%.20

A study conducted in Karachi,21 the largest city of
Pakistan, showed similar results. Mostly young age groups
of 20-39 years (54%) were involved in head trauma with
males being predominantly affected. RTAs (43%), falls
(20%), assaults (12%) and domestic violence (15%) were
the main causes. As compared to Karachi, Quetta has a
higher incidence of terrorist attacks and increasing
percentage of head injury was seen in our study due to
these bomb blasts. Kashmir has been one of the war-
affected zones. One of the studies conducted in Kashmir7

showed that younger age groups were affected
compared to our study. The age groups affected were, 0-
10 years (25.5%), 21-30 years (21.2%) and 31-40 years
(18.2%) in decreasing order. GCS noted in the patients of
Kashmir study7 was similar to our study. Majority (80.2%)
were conscious with GCS of 15, 9.9% had mild head injury
with GCS of 13-15, 5.3% had moderate injury with GCS of
8-13, 4.6% had severe head injury with GCS of less than 8.
While in our study, majority (83%) of patients were
conscious with GCS of 15, 8.2% had GCS of 13-15,
corresponding to mild injury, 6.5% had GCS of 8-12 with
moderate head injury, and 2.9% had GCS of less than 8
with severe head injury.

TBI is a global problem. In USA, it has been estimated that
1.4 million people suffer from head trauma; 50,000 people
die; and 200,000 people are hospitalised because of it.22

Permanent disability due to TBI affects about 80,000 to
90,000 people every year.23 In England, in 2001-2002, a
hospitalised incidence rate of 229 per 100000 was noted
for head injuries24 and risk factors included alcohol
intoxication, age, and gender.25,26 The pattern of head
trauma seen in our countries is different from the West.
According to one study, TBIs in USA were caused by
firearm injuries, vehicle accidents and falls in decreasing
order.27

Conclusion
Motor vehicle accidents are the leading cause of head
trauma in our region. Various studies have shown the
beneficial effect of helmets, air bags and children seat-
belts. Therefore there should be strict implementation of
the traffic laws by the government. Trauma centres should
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be built which should be equipped with modern
instruments and professional staff with training of
advanced trauma and life support programmes. Children
in the schools should be educated regarding the safety
measures and hazards of head traumas. Attention of the
government is specially called towards peripheral areas
where trained personnel (neurosurgeons and
paramedical staff ) and equipment are lacking. The
increasing rate of terrorism is responsible for considerable
rate of head trauma and is seen in the top 5 causes of
head injury in terrorism-hit cities of Pakistan.

Disclosures: None.

Conflict of Interest: None.

Funding: None.

References
1. Ling GS, Marshall SA. Management of Traumatic Brain Injury in the

Intensive Care Unit. Neurol Clin 2008; 26: 409-26.
2. Charles M, Manjul J. The essential trauma care project - Relevance

in South East Asia. Regional Health Form WHO South East Asia
Region 2004; 8: 29-38.

3. Janett B. Epidemiology of Head Injury. Arch Dis Child 1998, 78:
403-6.

4. Hancock CB, Harrison J. The global burden of traumatic brain
injury: preliminary results from the Global Burden of Disease
Project. Inj Prev 2010; 16: A17.

5. Greenfield LJ, Mulholland MW, Oldham KT, Zelenock GB. Head
Injuries.Surgery Scientific Principles and Practice I edition. 1993;
267-72.

6. Shulman, Joshua. "Traumatic Brain Injury Infographic". Shulman
DuBois LLC. Retrieved 2 August 2012.

7. Yattoo GH, Tabish A. The profile of head injuries and traumatic brain
injury deaths in Kashmir. J Trauma Manag Outcomes 2008; 2: 5

8. Kirmani MA, Sexena RK, Wani MA: The spectrum of Head Injury in
the Valley of Kashmir as seen at Sher-i-Kashmir. [Thesis]. Srinagar,
Kashmir: Institute of Medical., 1986.

9. Maas AI, Stocchetti N, Bullock R. Moderate and severe traumatic
brain injury in adults. The Lancet Neurol 2008; 7: 728-41.

10. Jacobs G, Aeron-Thomas A, Astrop A. Estimating global road
fatalities. Crowthorne, Transport Research Laboratory, 2000 (TRL
Report, No. 445).

11. Nantulya VM, Reich MR. The neglected epidemic: road traffic

injuries in developing countries. BMJ 2002, 324: 1139-41.
12. Nantulya VM, Sleet DA, Reich MR, Rosenberg M, Peden M,

Waxweiler R. Introduction: The global challenge of road traffic
injuries. Injury Control and Safety Promotion 2003; 10: 3-7.

13. Peden M, McGee K, Krug E, eds. Injury: a leading cause of the global
burden of disease, 2000. Geneva, World Health Organization.
[online] 2002 [cited 2003 Oct 30]. Available from: URL: http:
//whqlibdoc.who.int/publications/2002/ 9241562323.pdf

14. World report on road traffic injury prevention, Conclusion and
Recommendations. World Health Organization; Geneva: 2004

15. Fatalities in Terrorist Violence in Pakistan 2003-2016. [online]
[cited 2016 Feb 24]. Available from: URL:
http://www.satp.org/satporgtp/countries/pakistan/database/cas
ualties.htm

16. "Why They Get Pakistan Wrong by Mohsin Hamid. The New York
Review of Books".Nybooks.com.2011-09-29.Retrieved 2013-06-20.
[incomplete web address]

17. Zink BJ. Traumatic brain injury outcome: concepts for emergency
care. Ann Emerg Med 2001; 37: 318-32.

18. Armin SS, Co lohan AR, Zhang JH. Traumatic subarachnoid
hemorrhage: our current understanding and its evolution over
the past half century. Neurol Res 2006; 28: 445-52.

19. Greenwald BD, Burnett DM, Miller MA. Brain injury: epidemiology
and pathophysiology. Arch Physical Med Rehab 203: 84(3 Suppl
1): S3-7.

20. Park E, Bell JD, Baker AJ. Traumatic brain injury: can the
consequences be stopped? CMAJ 2008; 178: 1163-70.

21. Afzal I, Naz. R, Afzal MK, Mughal MI. Head-injury and its
consequences-a one year study in Karachi Med Forum Monthly
2014; 25: 1029 - 385

22. Sample PL, Johns N, Gabella B, Langlois J. Can traumatic brain
injury surveillance systems be used to link individuals with TBI to
services? Brain Inj 2004; 18: 1177-89

23. Thurman DJ, Alverson C, Dunn KA, Guerrero J, Sniezek JE.
Traumatic brain injury in the United States: A public health
perspective. J. Head Trauma Rehabil 1999; 14: 602-15

24. Tennant A. Admission to hospital following head injury in
England: Incidence and socio?economic associations. BMC Public
Health 2005; 5: 21

25. Kreutzer JS, Witol AD, Marwitz JH. Alcohol and drug use among
young persons with traumatic brain injury. J Learn Disabil 1996;
29: 643-51.

26. Thurman D, Guerrero J. Trends in hospitalisation associated with
traumatic brain injury. JAMA 1999; 282: 954-7.

27. León-Carrión J, Domínguez-Morales Mdel R, Barroso y Martin JM,
Murillo-Cabezas, F. Epidemiology of traumatic brain injury and
subarachnoid hemorrhage. Pituitary 2005; 8: 197-202.

Vol. 66, No. 7, July 2016

Changing spectrum of traumatic head injuries: Demographics and outcome analysis in a tertiary care referral center 868


