
Surgical Management of Liver Trauma

INTRODUCTION:
The liver is the largest solid abdominal organ with a
relatively fixed position, which makes it prone to
injury. Liver trauma is the second most frequent event
during an abdominal trauma and is the leading cause
of death (20-40%) in these cases. 1

Major causes of blunt abdominal trauma are road
traffic accidents, street violence, industrial accidents
and fa l l  f rom he ight .  Penet ra t ing in jur ies
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are associated mainly with gunshots and stabs.2

Firearm injuries are more lethal as compared to stab
injuries,  because of their blast and cavitational
effects.3

Patients of liver trauma are managed according to
grade of the injury. The commonly performed
procedures are horizontal mattress suturing, omental
packing, intrahepatic roll gauze packing, perihepatic
packing wi th abdominal  packs,  resect ional
debridement with individual vascular ligation and
segmentectomy. 5-7 Mortality has decreased from
66% in world war I to 25% in world war II and now
is less than 20% due to better intensive care , good
resuscitat ion, ant ibiot ics, advanced surgical
techniques and planned re-operation.
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The study was conducted at Bahawal Victoria Hospital Quaid-e-Azam Medical College
Bahawalpur, from Jaunary 2007 to December 2010.

Once decided for Surgical management for blunt and penetrating liver trauma, suture
hepatorraphy in combination with hepatotomy, omental packing and use of spongston for
hemostasis  had marginally better survival rate, reduced hospital stay and significantly
fewer postoperative complications as compared to simple suture hepatorraphy.

Blunt hepatic trauma, Penetrating hepatic trauma, Suture hepatorraphy.

A total of fifty patients were divided into two groups. Group A comprising 25 patients (50%),
was treated with suture hepatorraphy alone while the Group B was treated with suture
hepatorraphy in combination with hepatotomy, omental packing and spongston.

To compare the results of operative management of hepatic trauma treated with suture
hepatorraphy alone and with suture hepatorraphy in combination with hepatotomy (resectional
debridement with individual vessel suture ligation) spongston, and omental packing.

Of the 50 patients of liver trauma mean age was 28.14 years (SD ± 12.12y) and 94% were
males. Sixty percent injuries were blunt in nature and 40% penetrating. Of penetrating
trauma 75% were firearm injuries and 25% stab wounds. Right lobe was the site of injury
in 56% of patients. Severity of injury was  grade I in 14%, grade II in 40% , grade III in 36%
and grade IV in 10% .Postoperative complications were sepsis  in 24% , bile leak  in 16%
and recurrent hemorrhage  in 24%  of  group A patients, whereas, in group B patients the
sepsis was 8% , bile leak 8%  and recurrent hemorrhage 4%. Mean hospital stay in group
A was 26.44 days (SD ± 13.56) while in group B it was 20.20 days (SD ±11.06). In group
A pat ien ts ,  the  surv iva l  ra te  was 96% whi le  i t  was 100% in  group B.
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This study was conducted to compare the results of
su ture  hepator raphy a lone versus suture
hepatorraphy in combination with spongston, omental
packing and hepatotomy in the management of
penetrating and blunt liver trauma with reference to
post operative complications, duration of hospital
stay and patient survival.

METHODOLOGY:
It is a cross-sectional comparative study conducted
in Department of surgery Bahawal Victoria Hospital
Quaid-e-Azam Medical College, Bahawalpur
Pakistan. Consecutive 50 patients with liver trauma
of grade I- IV presenting in the Emergency
Department under going operat ive surgical
management during the period from January 2007
to December 2010 were included in the study.
Exclusion criteria were patients with iatrogenic liver
injuries, injuries due to interventional radiology
procedures and liver trauma patients managed
conservatively.

The decision to implement surgical intervention was
based on clinical findings supported with laboratory
investigations and radiological findings. Following
criteria was followed: Patients presenting with highly
unstable clinical findings like rapidly expanding
abdomen or increasing rigidity, an evidence of
massive hemorrhage or persistent hypotension
despite active resuscitation (unexplained shock),
gunshot to the abdomen in right upper quadrant or
to the right lower chest, grossly positive diagnostic
peritoneal lavage,  blood transfusion requirements
more than half of their blood volume (40 ml/Kg body
weight),  associated hollow abdominal viscus injury
(signs of peritonitis), intraperitoneal and intrahepatic
hemorrhage detected by various radiological findings
(hemoperitoneum of  more than 500ml on CT scan).

A roof top or midline incision was used for
exploration. Right lobe visualization was enhanced
with the use of large Richardson retractor by
elevating the right costal margin. Mobilization of the
liver was carried out by dividing the falciform
ligament and lateral triangular ligaments, and then
rotating the liver medially into the surgical field.
Initially temporary hemostasis was carried out by
Pringle’s maneuver or by manual compression
applied on the surface of the liver or both. Any
associated injury during initial process of hemostasis
was inspected and dealt accordingly afterwards.
Finally definitive management to control bleeding
and repair was carried. Suture hepatorraphy alone
or suture hepatorraphy in combination with
spongston, omental packing and hepatotomy was
done; chromic catgut No. 1 or 0 was used on liver

needle. The patient was kept in ICU post-operatively
and shifted to the ward when got stabilized.  Blood
transfusion, PCV, FFPs and platelets factors, broad
spectrum antibiotics and ultrasound or CT guided
aspiration were used as and when needed. On
stabilization, the patients were sent home and regular
follow-up was advised in the surgical out door
department. The patient’s record was analyzed for
postoperative complications, hospital stay and
immediate outcome (till discharge).

RESULTS:
This study comprised of 50 patients with hepatic
injuries. The age ranged between 3 to 62 years with
a mean of 28.14 years ± 12.12 years. Most of the
patients (44%) belonged to age group of 21 to 30
years (n 22), followed by 22% patients (n 11) in the
21 to 40 years age group. Out of 50 patients, 94%
(n 47) were males and 6% (n 3) females.

Sixty percent (n 30) of injuries were blunt in nature
and 40% (n 20) penetrating (table I). Out of the 20
cases of penetrating trauma 75% (n 15) were due
to firearm injuries and 25% (n 5)  were due to stab
wounds.

Right lobe was involved in 56% of patients (n 28),
left lobe in 28% (n 14) while bilateral injuries were
present in 16% (n 8). Severity of the injuries on the
basis of Moore’s liver injury scale (revised in 1994)
were as follows: Grade I 14% (n 7), Grade II 40%
(n 20), Grade III  36% (n 18)  and  Grade IV 10%
(n 5).8

Associated abdominal injuries were present in 22%
(n 11) of the patients. In 18% (n 9) cases, one
associated organ injury was present while 4% (n 2)
of patients had 2 associated organ injuries. Clinical
features and invest igat ion per formed and
postoperative complications are given in table II, III
and IV.

In group A patients mean value of hospital stay was
26.44 ±13.56 days while in group B patients 20.20
±11.06 days. The t test value was 0.192 i.e < 1.943.

Journal of Surgery Pakistan (International) 16 (3) July - September 2011

Table  I: Type of Blunt Injuries

Blunt Injury No. of Patients Percentage

RTA 24 80

Fall from height 03 10

Street Fighting 03 10

Total 30 100
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Table  II: Clinical Features

No. of Patients PercentageFeature

Tachycardia 45 90

Hypotension 40 80

Pallor 35 70

Unconsciousness 01 02

Right Shoulder tip pain 15 30

Local bruising and ecchymosis 13 26

Right hypochondrium tenderness 40 80

Abdominal rigidity 25 50

Abdominal distention 10 20

Table  III: Investigations

No. of Patients PercentageInvestigation

FBC, Electrolytes, Urea and Creatinine 48 96

LFTs 40 80

Serum Amylase 30 60

Clotting Screen 25 50

Plain Radiographs Abdomen and  Chest 46 92

Diagnostic Peritoneal Tap 44 88

Diagnostic Peritoneal Lavage 10 20

Laparoscopy 02 04

Ultrasonography 45 90

CT Scan 10 20

Angiography 05 10

No. of Patients Percentage

Table  IV: Post-operative Complications

Complications Group t test

Sepsis
A

B

06 24

02 08
4.92 i.e > 2.132

Bile leak

Recurrent
hemorrhage

A

B

04 16

02 08

06A

B

24

01 04

Surgical Management of Liver Trauma

Group A patients had 96% (n 24) survival rate while
it was 100% in group B. Mortality was 4% in group
A. Chi square test value was 1.020 < 3.84.

For complications and hospital stay student t test

value were 4.92 and 0.192 at 95% confidence level
(p 0.05) which is more than 2.132 and less than
0.943 correspondingly at degree of freedom of 4
and 6 respectively. Statistically  significant decrease
in complications but marginal decrease in hospital
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stay noted in group B. Pearson Chi square test value
was 1.020 for mortality of patient at degree of
freedom of 1 so  mortality differences was not
significant because Chi square test value at 95%
conf idence level  fe l l  in  ins igni f icant  area.

DISCUSSION:
Any  physiological  instability after initial resuscitation
in liver trauma patient mandates laparotomy.9 Sole
clinical criteria is basis for conversion  of  non
operative management to an operative one. Two
third of high grade injuries require operative
management.10  Literature shows that for patients
in whom non operative management was decided
initially need surgery in 6% of the cases.11 A  guideline
recommends that if the patient requires replacement
of more than half of his blood volume then laparotomy
is mandatory. 9

Incidence of liver injury is on increase.5,12-15 Young
patients are more prone to hepatic injuries, because
they are the ones who drive motor vehicles more
often and get themselves engaged in street fighting
as well.2,3,7 In this study, the range of age was from
3 to 62 years. The mean value of age was 28.14
±12.12 years. Most of the patients belonged to age
group of 21 to 30 years. These findings are similar
to the results of some other studies conducted on
hepatic trauma.12

Male patients are more affected by liver trauma.2,3,16

In the present study male patients were affected in
94% (n 47) cases. This is similar to the results of
some other studies.2,3,5,16 In one study women were
affected in a significant number.17

Firearm injuries are more common than stab wounds.
The penetrating hepatic injuries are due to increased
civilian violence and easy availability of firearms.3,5

The above mentioned facts are consistent with the
present study’s findings as blunt injuries were found
to be present in 60% of cases of hepatic trauma and
penetrating injuries in 40%. Out of 20 cases of
penetrating trauma 75% were caused by firearm
injuries and 25% due to stab wounds.

As a result of its larger size and proximity to the
ribs, right lobe of the liver is injured more commonly
than the left.3  In this study right lobe as the site of
injury was involved in 56% of the cases, which
coincides with the findings of studies conducted by
Khan and Ahmad.3 In 90% (n 45) of the total patients
of this study grade I-III liver injuries were found
which is consistent with the findings of other
studies.2,3,16

Tachycardia, hypotension and pallor are the principal

signs present in any hepatic trauma patient with
hypovolemic shock due to acute blood loss.2,12,13

Same findings were noted in present study.

Several studies have shown that ultrasound and CT
scan  help the surgeon in detecting the site and
severity of hepatic injury and to determine the
different options of surgical treatment.16,18-22  In this
study ultrasonography was the prime radiology tool
used for the detection of site and severity of hepatic
injury. CT Scan was done in only ten cases.

Per-operatively Pringle’s maneuver and bimanual
compression of liver helps the surgeon to combat
the bleeding temporarily and definitive surgical
control of bleeding can be achieved later on, with
reduced  bleeding and clear visualization of the site
of hepatic injury.3,6,7,12,23  If bleeding continues after
Pringle Maneuver then retrohepatic, caval or hepatic
vein injury are suspected.24 Operative treatment of
grade I-IV blunt and penetrating trauma patients
ranges from topical agents to suture hepatorraphy,
resectional debridement with individual vessel
ligation, omental packing, perihepatic packing and
segmentectomy, as needed. 2,3,5,7  The need for re-
operation in l i terature is reported as 19%.25

In this study group B patients had  significantly better
results on the basis of less development of post
operative complications, reduced duration of hospital
stay and better, but insignificant statistically, survival
rate. Post-operative complications were present in
less number of patients of the group B as compares
to group A. This was statistically insignificant.

CONCLUSIONS:
Once decided for surgical management, for blunt
and penetrating liver  trauma, suture hepatorraphy
in combination with hepatotomy (resectional
debridement with individual vessel suture ligation),
omental packing and use of spongston for hemostasis
 had marginally better survival rate, reduced hospital
stay and signif icantly decreased chances of
development of postoperative complications as
compared to  s imple  suture hepator raphy.
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