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ABSTRACT 

Objective: To determine frequency of diaphragmatic trauma in fire-arm injuries of abdomen and to determine 

outcome of its management. 

Study Design: Retrospective study 

Place and Duration of study: This study was conducted at Department of Surgery, Unit B, Lady Reading Hospital 

Peshawar over a period of one year from January 2014 to January 2015. 

Patients and Methods: Record of all fire-arm injury cases, who presented during study period, was analyzed. Data 

were collected on pre-designed proforma from admitted patient record (patients charts) and operation theatre notes 

register. Demographic data, site and frequency of injury to diaphragm, operative findings, and outcome were the 

variables of study. 

Results: Out of total 83 patients of fire-arm injuries, 14 (16.8%) patients had diaphragmatic trauma. Mean age of 

patient was 27.14 years. Male to female ratio was 4.9:1. Left dome of diaphragm was injured in 9 (64.28%) and 

right dome was involved in 4 (28.57%) of cases and in one patient (7.14%) patients central tendon of diaphragm was 

injured together with injury to pericardium that got expired. 

Conclusion: Diaphragmatic injury though not as common in abdominal fire-arm injury. There should be however 

very low threshold for suspicion in cases of fire-arm injury of abdomen, where bullet trajectory or mechanism of 

injury is suggestive, because missing such injury is not devoid of complications. The patient should be thoroughly 

examined and investigated for exclusion of diaphragmatic injury. 
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INTRODUCTION 

The diaphragm is a flat musculomembranous partition 

between abdominal cavity and thorax.
1
 Although blunt 

injury of diaphragm is relatively common but here we 

present its involvement in fire-arm injury cases because 

it is considered as a marker of severe trauma moreover 

its rupture or perforation leads to jeopardy of two 

systems. The incidence of diaphragmatic injury varies 

from 0.8-5% in various series.
2,3

 Blunt thoracic and 

abdominal traumas are associated with an incidence of 

5–7%, whereas diaphragmatic injuries are seen in 3–

15% of penetrating trauma.
3
 

Patients of diaphragmatic injury usually present with 

difficulty in breathing or shortness of breath and 

shoulder and chest pain but these are usually masked by 

the manifestations of other associated organs injury. 

Now with the recent spiral computed tomography 

(spiral CT) and magnetic resonance imaging (MRI) the 

diagnosis can be made  early and with precision but in  

the early acute phase of injury the patient may not be 

haemodynamically stable to be shifted for any of the 

specialized investigations.
4
 

An accurate diagnosis requires a high index of 

suspicion based on trajectory of fire-arm bullet and 

thorough inspection of all viscera during exploration.  

Missed diaphragmatic injury may result in herniation 

and strangulation of intra-abdominal viscera into the 

thoracic cavity
.1
 Therefore, the early detection, and 

prompt management of diaphragmatic injury, 

particularly in severely injured or poly-traumatized 

patients is very important to decrease morbidity and 

mortility.
5,6

 

Our hospital is the oldest and major trauma dealing 

hospital of the province also receiving injured patients 

from across the border from Afghanistan so the aim 

was to project this relatively rare but important injury 
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associated with the compromise of physiology of two 

systems and to determine outcome of its management. 

PATIENTS AND METHODS 

This was a retrospective analysis of consecutive 83 

patients of fire-arm injuries admitted through 

Emergency Department to Surgical B Unit, Lady 

Reading Hospital Peshawar from January 2014 to 

January 2015. All cases above 14 years of age with fire-

arm injuries presented during the study period were 

included in this study. Patients under 14 years or having 

other types of diaphragmatic injuries like stab and blunt 

trauma were excluded from this study.  The data were 

collected on pre-designed proforma from admitted 

patients record (Patient
’
s charts) and operation notes 

registers. Intra-operative diagnosis of diaphragmatic 

injury was made on abdominal exploration during 

emergency laparotomy. In all these patients repair of 

the defect was done by direct closure   using 

monofilament polypropylene 1 suture and tube 

thoracostomy was performed. Concomitant procedures 

included repair of liver lacerations, splenorrhaphy, 

splenectomy, repair of gastric perforation, intestinal 

perforation, colostomies and nephrectomies or renal 

repairs were performed wherever required to deal 

associated organs injuries. Demographic data, site and 

frequency of injury to diaphragm, and other associated 

organs, and out come in terms of mortality, shifting to 

cardiothoracic unit for further intervention and routine 

discharge from our ward after recovery from associated 

organs injury were the variables of study. Data analysis 

was done through SPSS version 16.0. 

RESULTS 

Total number of patients having fire-arm injuries was 

83. Mean age of the patient was 27.14 years with 

standard deviation of 8.82 and range of 15-55 years. 

Frequency of fire-arm injury was more in age range of 

21-30 years that is 32 out of 83 constituting 38.6% (Fig. 

1). The incidence of abdominal fire-arm injuries were 

more in males as compared to female (Table 1). Male to 

female ratio was 4.9:1. Out of total 83 patients, 14 

(16.83%) patients had diaphragmatic trauma. Out of 

these 14 patients only one (7.2%) was female. In none 

of the patients there was isolated diaphragmatic injury 

(Table 2). Left dome of diaphragm was injured in 8 

(57.1%) and right dome was involved in 5 (35.7%) of 

cases and in one patient (7.2%) have central tendon of 

diaphragm was injured together with injury to 

pericardium who got expired (Table 3). 

Table No.1: Frequency and percentage of genders 

Gender No. % 

Male 69 83.1 

Female 14 16.9 

Total 83 100.0 

 

 
Figure No.1: Frequency of fire arm injury according 

to age.  

Table No.2: Frequency of diaphragmatic and other 

associated organ injuries (n = 14) 

Associated injury No. % 

Liver + pancreaticobilliary + large 

bowel + diaphragm + pericardium 

(central tendon injured 

1 7.2 

Liver + stomach + diaphragm 2 14.2 

Liver + diaphragm 3 21.4 

Spleen + stomach + diaphragm 1 7.2 

Spleen + stomach + diaphragm + liver 1 7.2 

Spleen + kidney + stomach + 

diaphragm 

1 7.2 

Spleen + diaphragm 4 28.4 

Diaphragm + spleen + large bowel 1 7.2 

Table No.3: Frequency of part of diaphragm injured 

(n = 14) 

Part of diaphragm injured No. % 

Left dome 8 57.1 

Right dome 5 35.7 

Central tendon 1 7.2 

DISCUSSION 

Penetrating injuries constitute a significant percentage 

of cases seen at accident and emergency department of 

most hospitals and include both stab injuries and 

firearm injuries.
7-9

 In this current study the no of 

admissions due to fire injuries were 83 (5.9%) of the 

total 1387 patients admitted through emergency in the 

year 2014. Out of total 83 patients, 14 (16.8%) patients 

had diaphragmatic trauma which falls within the same 

range as mentioned in literature.
3,10-15

 

Our results indicate that most victims of firearm injuries 

were young males Frequency of fire arm injury was 

more in age range of 21-30 years that is 32 out of 83 

constituting 38.6% so this young males preponderance 

corresponds to different other studies,
16-18

 mentioning 

that aggressive, emotional behaviour and socio-

economic circumstances expose males of young age 

more to trauma and violence. 

The majority of patients sustaining diaphragmatic 

lesions have additional associated injuries the same is 
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the case in this current study, there was no isolated 

diaphragmatic injury it could be because of the fact that 

in our patients we made the diagnosis on abdominal 

exploration already indicated because of hemodynamic 

instability due to abdominal organs injury, moreover 

isolated thoracic trauma patients are dealt by 

cardiothoracic unit of our hospital. This is also 

mentioned in literature that Diaphragmatic rupture 

should be suspected in patients with other organ injuries 

because there are no specific symptoms or diagnostic 

methods.
19,20 

The incidence of isolated diaphragmatic injuries ranges 

from 2 to 12%.
21,22 

In our study the most frequently 

injured  associated organs were liver and spleen which 

is according to that mentioned in literature.
23 

In our study left dome was the commonly injured part 

of diaphragm, it is mentioned that this part is least 

supported and is more susceptible to injury 
24

 but this is 

true in cases of blunt diaphragmatic trauma. Penetrating 

injuries can affect any part of body depending upon 

mechanism of injury, the increased frequency of injury 

to the left dome of diaphragm could be because of the 

fact that left side thoracic or thoracoabdominal trauma 

is considered more fatal due to presence of vital organs 

hence  this is commonly targeted . We encounter single 

mortality that was because of injury to central tendon 

together with pericardium which is relatively rare injury 

in this context.
25,26

 

Except for two cases which were shifted to thoracic unit 

for the management of clotted haemothorax rest were 

managed through tube thoracostomy along with 

laparotomy and repair of the diaphragm. Hence chest 

intubation remained a vital intervention.
27-29

 

CONCLUSION 

Diaphragmatic injury though not as common in 

abdominal fire-arm injury. There should be however 

very low threshold for suspicion in cases of fire-arm 

injury of abdomen, where bullet trajectory or 

mechanism of injury is suggestive, because missing 

such injury is not devoid of complications. The patient 

should be thoroughly examined and investigated for 

exclusion of diaphragmatic injury. 

Conflict of Interest: The study has no conflict of 
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