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ABSTRACT

Background: Firearm injuries to the abdomen are increasing in frequency worldwide. The objectives of this
study were to evaluate the different ways of managing hepatic injuries due to firearm injuries and to make
recommendations as to how various grades of hepatic trauma may be managed locally.

Material & Methods: It was a descriptive study conducted in Surgical B Ward Lady Reading Hospital
Peshawar from July 2007 to January 2008. Sampling technique was convenient. After taking informed con-
sent, all patients above 14 years age who presented to emergency department with firearm injury of abdo-
men, were included in this study. Patients with other types of abdominal injuries like stab and blunt trauma
were excluded. The data was collected and analyzed.

Results: Out of 70 patients having firearm injury of abdomen, 20(28.57%) had hepatic trauma. Mean age of
patients was 27.54+12.15 years and male to female ratio 3:1. Twelve (60%) patients were in state of shock.
Right lobe was involved in 13(65%) and left lobe in 7(35%) patients. Eleven (55%) patients had Grade-l and
Il liver injuries, 5(25%) Grade lll and 4(20%) Grade-IV liver injury. Operative procedures performed were
hepatorraphy+spongeston application in 8(40%) patients and temporary perihepatic packing in 4(20%)
patients. Complications occurred in 10(50%) patients.

Conclusion: Hepatic injury is common with abdominal firearm injury. Many of these patients get complica-
tions with a significant mortality. Conservative approach like perihepatic packing is the mainstay of treat-

ment in Grade lll and IV hepatic injuries.
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INTRODUCTION

Firearm injuries to the abdomen are increas-
ing in frequency.'? Treatment of hemodynamically
stable patients with penetrating injuries to the ab-
domen without overt peritonitis remains contro-
versial. Proponents of mandatory laparotomy base
their belief on assertion that intra-abdominal in-
jury cannot be diagnosed short of abdominal ex-
ploration. Clinical examination is often unreliable
in patients with serious injuries and non-therapeu-
tic laparotomy is rarely associated with morbidity
a delay in diagnosis of these injuries results in un-
acceptably high morbidity and mortality.®

Liver is the largest solid intra-abdominal or-
gan. Despite its relatively protected location it is
the most frequently injured intra-abdominal organ.*
Liver injury may be caused by an accident, as-
sault or an iatrogenic intervention. Very rarely rup-
ture may occur spontaneously. In Europe and
Australia majority of liver injuries are caused by
blunt abdominal trauma. Road traffic accidents
account for most of these injuries. In USA majority
of liver injuries are caused by penetrating trauma.5¢
The incidence of liver injury in penetrating abdomi-

nal trauma is 40% and 20-45% in blunt abdominal
trauma.” There is 8-10 fold difference in mortality
rates associated with gunshot wounds when com-
pared to stab wounds. Penetrating injuries are
usually associated with gunshot or stab wounds,
with the former usually resulting in more tissue
damage due to the cavitation effect as the bullet
traverses the liver substance.*

The right lobe of the liver is more commonly
injured than the left because of its larger size and
less mobility.8In 80% of cases liver injury is associ-
ated with other injuries.3®

In penetrating injuries, liver trauma can be
suspected from the site of entry and exit wounds.
Any penetrating gunshot or stab wound below the
right nipple or in the right upper quadrant of ab-
domen is likely to cause injury to the liver." The
entry and exit wounds do not indicate the dam-
age that may have occurred to deeper struc-
tures.®'! Every penetrating and perforating missile
wound of the abdomen should be explored by
laparotomy.’>'*In a stable patient in whom liver
injury is suspected, imaging studies should be
performed.'®
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The objectives of this study were to evaluate
the different ways of managing hepatictrauma due
to firearm injuries and to make recommendations
as to how various grades of hepatic trauma may
be managed locally.

MATERIAL AND METHODS

It was a descriptive study of 70 patients hav-
ing firearm injury abdomen, from July 2007 to
January 2008, in Surgical B Ward Lady Reading
Hospital Peshawar. The sampling technique was
convenient. After taking an informed consent, all
patients above 14 years of age, who came to emer-
gency department with firearm injury of abdomen,
were included in this study. All these patients were
clinically evaluated and resuscitated in the emer-
gency surgical ward, which is attached to emer-
gency operation theatre. In this study we recorded
hemodynamic status, site of injury, age, sex, clini-
cal findings, associated intra and extra-abdomi-
nal injuries, therapeutic procedure, grade of liver
injury and the outcome (postoperative complica-
tions, mortality and cause of death). In this series,
liver trauma was diagnosed by surgical explora-
tion. The grade of hepatic injury was established
according to the liver injury scale of the American
Association for the Surgery of Trauma (AAST).
Grade lll to V were regarded as severe liver trauma.

The decision regarding laparotomy was
made based on physical examination, the condi-
tion of the patient, laboratory studies and plain x-
ray films. Abdominal ultrasongraphy and CT scan
were done in stable patients. Two wide bore intra-
venous lines were established and crystalloid and
colloid solutions were infused. In most of the pa-
tients blood was also infused preoperatively.
Nasogastric tube and urinary catheter were inserted
accordingly. Broad-spectrum antibiotic (ceftri-ax-
one 1 gm) were given at the time of admission. All
patients with abdominal and thoraco-abdominal
firearm wounds underwent urgent laparotomy. In
some patients resuscitation had to be completed
in the operating room after opening the abdomen
and controlling the bleeding.

Abdomen was explored by long midline in-
cision in all cases. Amount of blood in the perito-
neal cavity was noted and evacuated by suction
and then by abdominal packs. The surgeon’s pri-
mary goal was to stop haemorrhage. Upon open-
ing abdomen in complex hepatic trauma all four
quadrants were packed and then anesthesiologist
was asked to transfuse fluids. Almost all venous
haemorrhage in the liver could be controlled tem-
porarily with packs. Simple liver injuries not bleed-
ing at the time of exploration were left alone and
those bleeding were sutured with chromic catgut
size 1. In patients with severe hepatic trauma

(Grade lII-V) different operative methods were used.
These included haemostatic agent like spongeston
application, extensive hepatorraphy and tempo-
rary perihepatic packing.

Proforma was used for data collection. The
data was entered in to SPSS version 10. Descrip-
tive statistics was used to calculate mean and stan-
dard deviations for age and stay in the hospital.

RESULTS

Total number of patients with abdominal fire-
arm injury was 70. Out of these 61 (87%) were males
and 9 (13%) females.

Liver was injured in 20 (28.57%) patients. Out
of these 15 (75%) were males and 5 (25%) females,
with a male to female ratio of 3:1.

Age of the patients ranged from 15 to 70
years with the mean age of 27.5+12.15. (Table 1)

Table 1: Age distribution of hepatic
trauma patients.

Age in years Number Percentage
15-29 16 80
30-49 3 15
50-70 1 5

The hospital stay ranged from 1 to 21 days
with the mean stay of 8.3+5.23 days. (Table 2)

Table 2: Hospital stay in hepatic
trauma patients (n=20).

Days in hospital Number Percentage
1-5 5 25
6-10 10 50
11-15 3 15
>15 2 10

The type of abdominal injuries is depicted in
Table 3.

Table 3: Types of abdominal firearm injuries.

Type of injury | Homici- | Suici- | Acciden-
tal dal tal

Total abdominal 44 9 17

firearm injury (63%) (13%) (24%)

Patients (n=70)

Hepatic trauma 12 4 4

patients (n=20) (60%) (20%) (20%)
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The sites of entry wound associated with liver
injury, in decreasing order were epigastrium 6
(30%), right upper quadrant 5 (25%), right lower
chest 4 (20%), left lower chest 3 (15%) and right
lumbar region 2 (10%).

Fourteen (70%) patients of hepatic trauma
were in a state of shock at the time of pre-
sentation. The remaining 6 (30%) patients were
stable.

Pain was the most common symptom
present in (100%) of patients. Abdominal tender-
ness and rigidity were most common signs present
in (90%) of patients.

Liver injury was confirmed at laparotomy.
Liver injuries were stratified according to AAST clas-
sification of hepatic injuries after direct observa-
tion at exploration. Eleven (55%) patients had
simple liver injuries (Grade | & Il), 5 (25%) had
Grade Il injuries and 4 (20%) had Grade IV inju-
ries. (Table 4)

Table 4: Grade of hepatic injury in abdominal
firearm injuries (n=20).

Grade of Injury Number of Percent-
Patients age
Grade-I 4 20
Grade-ll 7 35
Grade-lll 5 25
Grade-IV 4 20
Grade-V 0 0

Right lobe was involved in 14 (60%) and left
lobe in 6 (30%) patients. The organs more com-
monly injured in association to liver are given in
Table 5.

Concomitant intra-abdominal injuries re-
quired 17 patients to undergo additional proce-
dures that included right nephrectomy (n=2), left
nephrectomy (n=1), splenectomy (n=1), right
hemicolectomy (n=3), splenic salvage (n=3),
cholecystectomy (n=1), repaired diaphragm (n =
5),repaired duodenum (n=3), small gut (n =6),
kidney repair (n=3) and stomach repaired (n=9)
patients.

Simple hepatorraphy was carried out in 3
(15%) patients, hepatorraphy along with applica-
tion of spongeston in 8 (40%), hepatorraphy and
temporary perihepatic packing in 2 (10%), tem-
porary perihepatic packing only in 4 (20%) and
only spongeston was applied to the hepatic lac-
eration in 3 (15%) patients. (Table 7)

Table 5: Other organs injured in combination
with hepatic trauma in abdominal firearm
injuries (n=20).

Organ injured Number of Percent-
patients age
Diaphragm 5 25
Kidney 6 30
Stomach 9 45
Colon 7 35
Duodenum 2 10
Spleen 4 20
Pancreas 1 5
Small gut 6 30
Ribs 2 10
Extremities 1 5
Vertebra 1 5
Gall bladder 2 10

Table 7: Complications associated with
hepatic trauma patients (n=20).

Complication Number of Percent-
patients age
Intra — Abdominal 3 15
Sepsis
Wound Infection 4 20
Chest Infection 2 10
Biliary Leak 1 5
Re-exploration 3 15
Wound dehiscence 1 5
Bed Sores 2 10
Duodenal Fistula 1 5
Pleural Effusion 1 5
Acute Renal Failure 1 5
Paraplegia 1 5

One patient was referred to cardio-thoracic
unit for management of chest trauma and One
patient to psychiatric unit.
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Complications occurred in 10 (50%) patients
(Table 8) Wound infection was the most common
complication occurring 4 (20%) patients. Ten pa-
tients recovered uneventfully from the injury and
operation.

Four patients died with mortality rate of 20%.
Two out of these died intra-operatively from grade
IV hepatic trauma and multiple associated injuries
to other organs. One patient died of multiple inju-
ries and electrolyte imbalance due to duodenal
fistula, which was explored thrice for repair but
leaked again. One patient died from acute renal
failure in ICU. Isolated liver injuries were not re-
sponsible for any death. All deaths occurred due
to Grade IV liver injury and associated injury to
other organs.

DISCUSSION

Trauma is the major cause of emergency ad-
mission in our setup. When operative intervention
is required for bleeding, a variety of surgical pro-
cedures have been advocated. These include
packing with omentum, hepatic artery ligation, ab-
sorbable mesh compressive wrap, hepatotomy
with selected vascular ligation, perihepatic gauze
packing, resectional debridement and partial hepa-
tectomy.'® Apart from hepatic artery ligation which
is rarely useful, the other maneuvers, when applied
appropriately in an individual patient, may be
successful."”

The use of packing for hemorrhage control
has seen the pendulum swing from its widespread
use during World War I, followed abandonment
and its more recent emergence as a method for
salvaging a critical situation. Perihepatic packing
can be used as a temporary measure to allow ad-
equate resuscitation during which other
intraabdominal injuries are assessed and possibly
treated. It can be used as definitive treatment with
multiple injuries beyond the surgeon’s ability to
manage, thereby gaining time to seek expert help
or transfer the patient to a special unit.

Sixty percent of our patients were in shock
on arrival. Khan et al showed 47%, whereas
Cheema et al documented that 75% patients with
liver injury were in shock.'81°

Urgent laparotomy was carried out in most
of the patients, because such patients have 85%
incidence of serious associated injuries.?

The diagnostic modalities most commonly
used were x-ray abdomen and chest. Gas under
the diaphragm and ground glass appearance of
abdomen were the most common findings.

Majority of liver injuries 55% were Grade Il. It
is similar to other studies. Right lobe was involved

in 65% and left in 35% of patients. In a study from
Lahore right lobe was involved in 59.4% and left in
34.4% of cases.' Majority of the patients had as-
sociated organ injuries. Diaphragm, stomach,
colon and kidney were most commonly injured
organs.

Majority of liver injuries i.e. 45% were man-
aged by simple suture with chromic catgut 1 and
application of spongeston. Rajab et al used simple
suture in 56% of cases® while Shah et al employed
simple sutures in 72% of cases.?

Perihepatic packing as a sole procedure was
employed in 10% of patients with 100% success
rate. Cheema et al used perihepatic packing in
29% patients with complex hepatic injury.’® Beal S
used perihepatic packing in 29% patients with
complex hepatic trauma including inferior vena
caval and hepatic vein injuries, achieving 82% suc-
cess rate. In 10% patients we used perihepatic
packing as an adjunctive procedure to deal with
the ooze from suture lines. In a multicentre review
the packing as an adjunctive procedure was em-
ployed in 25% patients with complex liver inju-
ries.®

We did not employ selective hepatic artery
ligation in any patient. In a multicentre review he-
patic artery ligation was carried out in 2% of pa-
tients with grade Il liver injuries, 10% with grade IV
injuries and 6.7% with grade V injuries.?* In another
study of 99 patients with liver injuries, selective
hepatic artery ligation was carried out in 5% of
cases with 80% success rate.?® We did not per-
form major resection for complex hepatic injuries
because of high mortality associated with it. In a
series of 128 patients with complex liver injuries
Patcher et al did not perform major resection in
any case.?®

Fifty percent patients developed post-opera-
tive complications. These were more common
among patients with multiple injuries. Ninety per-
cent patients had multiple organ injuries. Morbid-
ity also increased with complexity of liver injury.
Sixty percent patients with complex liver injury
developed complications. Kudson et al docu-
mented 52% complication rate among patients with
complex hepatic trauma.'® Similarly 50% morbid-
ity was documented by Cogbil et al in their
multicentre review of severe liver injuries.?*

Overall complication rate in our study is con-
forming to that recorded by Stain et al.*” It is higher
than that of 12.5% and 12.7% documented by
Padre et al and Shah et al respectively but it is
less than 59% observed by Khan et al.'

The overall mortality in our study was 20%.
It is slightly higher than in other studies. Mortality
in hepatic trauma is influenced by interplay of a
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number of factors. These include grade of hepatic
trauma, duration between injury and presentation,
hemodynamic condition of the patient at the time
of admission, age of the patient and other associ-
ated organ injuries.

In this study mortality among patients with
grade | and Il liver injuries was 5%. It was not re-
lated to liver injuries but due to associated injuries
to multiple organs. However mortality among pa-
tients with complex liver injuries (grade IV) was
15%. John et al documented 6% mortality among
patients with complex hepatic trauma.?' one out
of five patients with grade Ill liver injury died in this
study. Watson noted 12.5% mortality among pa-
tients with grade Ill liver injuries.?® Cogbil et al docu-
mented 25% mortality among patients with grade
Il liver injuries. One out of four patients with grade
IV liver injury died in this study. Knudson et al ob-
served 46% mortality among patients with grade
IV liver injuries.’® Moor et al observed 43% mortal-
ity rate among patients with grade IV liver inju-
ries.?

In this study no patient had sustained grade
V liver injury.

CONCLUSION
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