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Introduction
Firearm injuries are the leading cause of trauma along

with roadside accidents in tertiary care hospitals around

the world.1 Civilian violence is on the rise in most

countries of Europe and the Americas. Moreover, its

contribution to morbidity and mortality is enormous. The

situation in the developing world, including Pakistan, is

even worse where poverty, social inequality,

unemployment and access to the illegal weapons are

obvious.2 In Pakistan, the war on terrorism is a recent

addition which has caused further deterioration in the

already poor law and order situation. The major reasons of

civilian firearm injuries are homicidal, suicidal, sectarian,

accidental and robbery related.

Civilian firearm has a more focal injury distribution than

military weapons.3 The limbs are frequently involved in

gunshots followed by abdomen, thorax and the scalp.

The fatality depends on the type of weapons, distance of

the shot, anatomical area of contact, and the timing of

injury management.4

This study was conducted to explore civilian firearm injury

patterns, etiological factors, type of weapons used and

the extent of management offered because the available

data of firearm impact on health remains scanty.

Patients and Method
The retrospective, descriptive cross-sectional study was

conducted at the Bahawal Victoria Hospital, Bahawalpur,

Pakistan, from January 2008 to December 2010. Data of

all those civilian firearm patients who were initially

managed and had got their medicolegal workup in

Accidental and Emergency (A&E) Department of the

hospital was included in the study. Records of the

mortuaries, the emergency department, the intensive

care units, the operating rooms and the surgical units

were analysed to identify any injury caused by firearm.

Cases where initial intervention had been done at some

peripheral health facility or medicolegal proceedings had

been performed already, and those who had died before

admission were excluded from the study. Hospital

records of the patients were retrieved manually on pre-

designed proformas from the medicolegal records of the

Statistical Department of the hospital. Demographic

data, injury distribution of firearms, causes of firearm

injury, type of weapons used and treatment outcome

were analysed and presented in frequencies and

percentages.

Results
Of the 297 cases that were included in the study, 248

(84%) were men, and 49 (16%) were women. The age

ranged from 10 to 50 years, while the majority were

between 30 and 40 years. The male-to-female ratio was
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5:1 (Table-1).

In the context of weapons, no details were available in 89

(30%) cases. Hand-guns (n=104; 35%), hunting guns

(n=62; 21%) and assault rifles or military weapons (n=42;

14%) were used in the rest of the cases (Table-2).

There was a gradual increase in the number of cases

of civilian firearms. In 2008, the number of victims was

84 (73 [86%] male, 11 [14%] female) which increased

to 99 (83 [84%] male, 16 [16%] female) in 2009, and

reached the figure of 114 ( 92 [81%] male, 22 [19%]

female) in 2010.

Throughout the period, civilian clashes remained the

major cause which was almost 178 (60%) while 59 (18%)

patients had homicidal intent. Robbery cases were 29

(10%). Patients injured in accidental malhandling or

caught at a clash scene were 15 (5%), while 9 (3%)

patients attempted suicide (Table-3).

In terms of injury site, 142 (48%) patients got it on their

limbs, 92 (31%) abdomen, chest 17 (12%), head 6 (4%),

and neck 3 (2%). Four (3%) patients got multiple injuries.

In the abdomen, 37 (40%) patients had perforations in the

small intestine, while liver was involved in 24 (26%) cases,

and spleen in 17 (18.5%) cases. Colorectal and kidney

(Figure) injuries were found in 5 (5.4%) patients each.
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Table-1: Demographic and Yearly Distribution.

Age Year 2008 Year 2009 Year 2010 Total 

Males Females Males Females Males Females

10-20 Years - - 02 - 04 01 07

20-30 Years 21 03 19 05 31 08 87

30-40 Years 26 04 30 06 43 11 119

40-50 Years 17 02 17 04 14 01 55

> 50 Years 09 02 16 01 - 01 29

Total 73 11 83 16 92 22 297

Table-4: Injury Distribution and Management.

Organs involved Percentage No. of patients Treatment offered

Limbs 48% 142 Fracture fixation Vessel repair (arterial and Amputations 11

(interna/external) 61 venous)/embolectomy 30

Abdomen 31% 92

Small Intestine Primary repair 15 Stoma Formation 12 Resection and Anastomosis 10

Liver Buttress Sutures 16 Perihepatic Packing 05 Spongestone placement 03

Spleen Splenorhaphy 02 Partial Splenectomy 04 Total Splenectomy 01

Colon Stoma Formation 03 Hemicolectomies 01 Closure with proximal

decompression 01

Rectum Hartman Procedure Proximal Decompression 01 APR 01

Kidney Buttress sutures 01 Partial nephrectomy 01 Total nephrectomy 03

Chest 12% 35 Chest Intubations 30 Pericardiocentesis 02 Thoracotomy 03

Head &neck 06% 18 Conservative 12 Exploration 06 —

Multiple e.g. spine etc. 03% 9 Conservative 07 Exploration 02 —

Table-2: Weaponry type.

Type Unknown Hand guns Hunting type Assault rifles

Percentage 89 (29.97%) 104 (35.01%) 62 (20.87%) 42 (14.14%)

Table-3: Etiology.

Etiology Total patients n=297 Percentage %

Civilian clashes n=178 59.93%

Homicidal n=59 19.86%

Robbery n=29 9.76%

Accidental n=15 5.05%

Suicidal n=9 3.03%

Unknown n=7 2.35%



Diaphragm was breached in 1 (1.08%) patient, while

multiple injuries were present in 3 (3.2%) patients.

In limb injuries, fracture fixation either external or

internal was done in 61 (43%), vessel repairs including

arterial, venous or embolectomies in 30 (21%) and

amputations were done in 11 (77%).

Management of other injuries was also noted

(Table-4). Within the study population, 35 (11.78%)

patients died.

Discussion
Civilian firearm injuries are the major contributors to

the number of trauma patients worldwide. Gunshot

injuries have become extremely prevalent among the

United States civilian population because of increasing

urban violence and the availability of handguns. In

contrast, gunshot violence showed different trends in

European countries. In 2002 it was markedly increasing

in the UK, but was declining in Germany.1,2

Firearm injuries are usually labelled as low- or high-

velocity injuries.5 Low-velocity wounds are attributed to

weapons having muzzle velocity of less than 600 metre

per second and classically caused by handguns and are,

therefore, more common in civilian population. Military

or hunting weapons have a muzzle velocity of more

than 600 metres per second and cause high-velocity

wounds.

The majority of the patients ranged between 30-40

years, median 55 years and the male:female ratio was

5:1, which almost coincided with the already published

work. The male preponderance is in keeping with the

fact that males are generally more adventurous and

more aggressive. Data revealed that majority of cases

were due to civilian assaults which was comparatively

similar to other studies.6 The area of concern is the

percentage of torso injuries with homicidal intent,

which was alarmingly high. This Trend is indicative of

intolerance in society. Next to follow were robbery

encounters and accidental handling of weapons. One

percent cases were of suicide or of shooting from a

relative. The weaponry detail was unknown in a few

cases, but in the majority handguns were the

commonest, reflecting their easy handling and

availability.7

Gunshot injuries in civilians have more focal injury

patterns and should be considered distinct entities. A

new classification system has been proposed based on

five gunshot injury parameters which include energy,

vital structures involved, wound characteristics,

fracture, and degree of contamination. In our study, the

commonest injury sites were the extremities, followed

by torso and the head and neck region which are in

accordance with the literature.8

Firearm injuries to the extremities are rarely life-

threatening, but can be associated with severe

morbidity.9 The destruction of tissue is directly

proportional to the velocity and energy of the missile.

Lower limb remains the mainly affected part. Usually

the shots were multiple and associated with either

arterial, venous or nerve injuries. In our series, the

occurrence of arterial injury was quite high, followed by

venous insults. Vascular repair was attempted in the

majority, but the results were not encouraging. This was

partly due to unawareness of the issue in rural areas and

relatively delayed transportation to tertiary hospitals.

The result of embolectomies was excellent in our series.

Venous injuries were dealt with more easily either by

ligation or repairs. The limb salvage rate was not as high

as mentioned by Persad.10 Few developed systemic

inflammatory response syndrome (SIRS) later on despite

good wound care. Fasciotomies were performed in

almost all cases of vascular injuries with good result.

Fracture fixation11 was done along with wound

debridements. Local wound sepsis was the major

sequele.

Civilian gunshot injuries to the torso mostly reflect

homicidal intension. The haemodynamic status of the

patient is the key consideration. For a patient who

survives on the scene and is haemodynamically stable,

insertion of a chest tube is the usual requirement in

majority of penetrating chest injuries.

Haemodynamically unstable patient requires
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Figure: Kidney bisected by a bullet.



immediate intervention in the form of laparotomy or

thoracotomy.12 In general, the bullet entry and exit

wounds exhibit limited minimal chest wall trauma and

in some patients minimal lacerations and contusions to

the lungs. Our management algorithms for firearm were

similar to most trauma centres of the world. Most cases

were managed without explorative thoracotomy.

Firearm injuries of the chest were haemothorax, tension

pneumothorax, pneumothorax and pericardial

temponade.13 We received two patients with

haemopericardium who were managed conservatively

by putting pericardial drains under echo guidance and

were referred to specialised centres.

Abdominal injuries conventionally mandate

laparotomy. However, due to high complication rate,

many advocate selective non-operative management.14

Focused abdominal sonography for trauma (FAST)

remains the main diagnostic tool, but not the sole

reason for exploration.15 Diagnostic peritoneal lavage

(DPL) can be more informative, but has gained less

popularity in trauma patients due to the availability of

non-invasive sonography. We explored the abdomen in

cases of unstable haemodynamic status, peritonitis and

evisceration. In majority of cases, operative intervention

was done which reflects a diversion from the

international trends.16 Patients initially observed for

conservative management ended up in laparotomies

later. As handgun was the common weapon used, so a

large bulk of patients had single-entry wounds on

anterior abdomen while the rest had multiple. Firearm

injuries with homicidal intention were the closed

impacts, and had exit wounds while ranged shots had

bullets inside in a few cases. The most commonly

injured visceras were small intestine and liver with

spleen and kidneys to follow. The management

depended on the grade of injury, time interval and

haemodynamics of the patients. In different series, liver

stood out ahead of intestine.17 In liver, extensive impact

qualified perihepatic packing, while limited injury is

managed with either Spongeston placement or buttress

sutures. In the small intestine, approved options like

stoma formation, primary repairs and resection

anastomosis were used selectively. Spleen and kidney

injuries were managed either with excision or partial

repairs. Some cases also dealt with haemostatic sutures.

Wound sepsis and intestinal anastomotic leakage

remained the major concern. Nevertheless, firearm

abdominal organ injury patterns and survival have

plateaued over the past decade. Death from refractory

haemorrhaegic shock or exsanguination in the first 24

hours remains the most common cause of mortality.

Damage control surgery is being used more frequently

with improved early survival, but with a concurrent

increase in late morbidity.

Spinal gunshots are not immediately life-threatening.

Computed tomography (CT) remains the main

diagnostic tool after clinical examination. In special

circumstances, some authors suggest magnetic

resonance imaging (MRI) in case of lead bullets than

steel due its lower risk of causing artifacts. According to

many authors the risk of MRI is less than its benefits.18

We managed 3 cases conservatively who had

paraplaegia. Bullets can be removed in those cases

where they are suspicious of causing neurological

damage. The final outcome was not encouraging in

most cases, but contrarily some authors still believe that

operative intervention is the mainstay of treatment.19

Life-long debilitation remains the major concern.

Craniocerebral firearm injuries are lethal and are

associated with poor outcome. Glasgow Coma Scale

(GCS) remains the main prognostic parameter.20 The

mortality for patients with an initial low GCS score was

high. In general extensive tract debridement and bullet

removal is not recommended. However, Dura repair and

evacuation of haematomas is advocated by many.21 We

repaired Dura in few cases to avoid secondary infection.

The majority of deaths occurred at an early stage.

Among the survivors, the functional outcome was

acceptable.

Neck firearm injuries are scary as they are in proximity

of vital anatomical structures. Neck is divided into zone

I from clavicle to cricoids; zone II from cricoids to the jaw

angle; and zone III from the jaw angle to the skull base.

Doppler and CT angiography can uncover many injuries

in the neck.22 Operative intervention is required in case

of organ injuries, especially vascular injuries.

Conservative management in zone II stable patients is

acceptable.

The hospital stay ranged from 0-135 days which is

comparatively high to the local studies.23 The longest

stay was observed in patient of head firearms and in

long bone fractures with some segmental loss or with

complicated Pelvic fractures.

Conclusion
Handguns were the commonest weapons in civilian

firearms injuries. The leading causes of injuries was

civilian clashes followed by the homicidal and robbery

events. Males between 30 and 40 years of age were the

main victims with yearly rise. Limbs were the most

affected part followed by the abdomen. Firearm injuries

to the extremities are associated with severe morbidity.

Vol. 63, No.1, January 2013

Civilian perspective of firearm injuries in Bahawalpur 23



Acknowledgement
We are thankful to Dr Khalid Idrees, who took part in the

initial part of the study and also devised the proforma

for data-collection. Thanks are also due to Mr. Muzhur

and Mr. Qyum who work at in the Medicolegal section

of the Statistical Department and A&E Department of

Bahawal Victoria Hospital respectively.

Reference
1. Thomas MO. Thoracic gunshot injuries in Logos, Nigeria.

Nigerian J Surg 2002; 8: 49-51.

2. Mandal AK, Sanusi M. Penetrating chest wounds: 24 years

experience. World J Surg 2001; 25: 1145-9.

3. Eisman B. Civilian gunshot wounds. J R Soc Med 1980; 73: 5-13.

4. Solaber BA .Epidemiology and outcome of gunshot injuries in a

civilian population in west Africa. Eur J Trauma 2003; 29: 92-6.

5. Bartlett CS. Clinical update: gunshot wound ballistics. Clin

Orthop Relat Res 2003; (408): 28-57.

6. Alberti KP, Grellety E, Lin YC, Polonsky J, Coppens K, Encinas L, et

al. Violence against civilians and access to health care in North

Kivu, Democratic Republic of Congo: three cross-sectional

surveys. Confl Health 2010; 4: 17.

7. Byers M, Ryan JM, Mahoney PF. In: How guns work. Mahoney PF,

Ryan JM, Brooks AJ, Schwab CW, eds. Balistic Trauma. London:

Springer Verlag 2005; pp 31-40.

8. Onuminya JE, Ohwowhiagbese E. Pattren of Civilian Gunshot

injuries in Irru, Nigeria. SAJS 2005; 43: 170-2.

9. Volgas DA, Stannard JP, Alonso JE. Current orthopaedic

treatment of ballistic injuries. Injury 2005; 36: 380-6.

10. Persad IJ, Reddy RS, Saunders MA, Patel J. Gunshot injuries to

the extremities: experience of a U.K. trauma centre. Injury 2005;

36: 407-11.

11. Zinman C, Norman D, Hamoud K, Reis ND. External fixation for

severe open fractures of the humerus caused by missiles. J

Orthop Trauma 1997; 11: 536-9.

12. Bastos R, Baisden CE, Harker L, Calhoon JH. Penetrating thoracic

trauma. Semin Thorac Cardiovasc Surg 2008; 20: 19-25.

13. Meyer DM. Hemothorax related to trauma. Thorac Surg Clin

2007; 17: 47-55.

14. Powell BS, Magnotti LJ, Schroeppel TJ. Diagnostic laparoscopy

for the evaluation of occult diaphragmatic injury following

penetrating thoracoabdominal trauma. Injury 2008; 39: 530-4.

15. Fackler ML. Civilian gunshot wounds and ballistics: dispelling

the myths. Emerg Med Clin North Am 1998; 16: 17-28. 

16. Pryor JP, Reilly PM, Dabrowski GP, Grossman MD, Schwab CW.

Nonoperative management of abdominal gunshot wounds.

Ann Emerg Med 2004; 43: 344-53.

17. Inaba K, Demetriades D. The nonoperative management of

penetrating abdominal trauma. Adv Surg 2007; 41: 51-62. 

18. Turgut M, Ozcan OE, Güçay O, Sa?lam S. Civilian penetrating

spinal firearm injuries of the spine. Results of surgical treatment

with special attention to factors determining prognosis. Arch

Orthop Trauma Surg 1994; 113: 290-3.

19. Robert FH, Sanjeev K. Treatment of Civilian Gunshot Wounds of

the Spine. Tech Orthopedics 2006; 21: 205-13.

20. Kuhne CA, Zettl RP, Baume B. [Penetrating gunshot injuries to

the head and brain. Diagnosis, management and prognosis].

Unfallchirurg 2007; 110: 341-9. 

21. Aldrich EF, Eisenberg HM, Saydjari C. Predictors of mortality in

severely head-injured patients with civilian gunshot wounds: a

report from the NIH Traumatic Coma Data Bank. Surg Neurol

1992; 38: 418-23. 

22. Doctor VS, Farwell DG. Gunshot wounds to the head and neck.

Curr Opin Otolaryngol Head Neck Surg 2007; 15: 213-8. 

23. Muazzam N, Junaid AR. Firearm Injuries presenting to a

tertiary care hospital of Karachi, Pakistan. J Inj Violence Res

2009; 1: 27-31.

J Pak Med Assoc

24 K. Niaz, I. A. Shujah


