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Liver is the largest solid abdominal organ with 
a relatively fi xed position. It normally weighs 
about 1.5-2 kg with blood fl ow of 1.5L/min. It 
is the second most commonly injured organ in 
abdominal trauma, but damage to the liver is the 
most common cause of death aft er abdominal 
injury. 

Initial resuscitation, diagnostic evaluation and 
management of the trauma patient with blunt or 
penetrating trauma based upon protocols from 
the Advanced Trauma Life Support (ATLS) 
program1-2. Abdominal tenderness and perito-
neal signs are the most common fi ndings indica-
tive of intra-abdominal injury; however, these 
are not sensitive or specifi c for liver injury. Phys-
ical fi ndings associated with liver injury include 
right-upper quadrant or generalized abdominal 
tenderness, abdominal wall contusion or hema-
toma (eg, seat belt sign), right lower chest wall 
tenderness, contusion, or instability due to rib 
fractures3-4. Specifi c att ention should be paid to 
any wounds that penetrate the right chest, abdo-
men, fl ank or back, remembering that signifi cant 
liver damage can occur without a wound in close 
proximity to it. A negative history and exam 
does not reliably exclude liver injury. 

Radiological evaluation of the patient with ab-
dominal trauma commonly uses Focused As-
sessment with Sonography in Trauma (FAST), 
and computerized tomography (CT).  Abdomi-
nal CT is the test of choice to identify liver in-
jury and defi ne its severity in hemodynamically 
stable patients5,6,7.

Th e Focused Assessment with Sonography in 
Trauma (FAST) is more commonly used in he-
modynamically unstable patients. However, a 
negative FAST examination is not adequate to 
exclude liver injury, particularly intraparenchy-
mal injury. Arteriography is generally reserved 

for patients who have indications for hepatic 
embolization to manage intrahepatic arterial 
hemorrhage8. 

Th e American Association for the Surgery of 
Trauma (AAST) classifi cation system is the 
most widely accepted injury grading scale.9,10,11 
Th e grades of hepatic injury are as follows:

Grade I - Hematoma: subcapsular <10 percent 
surface area. Laceration: capsular tear <1 cm pa-
renchymal depth.

Grade II - Hematoma: subcapsular, 10 to 50 
percent surface area, intraparenchymal <10 cm 
in diameter. Laceration: capsular tear 1 to 3 cm 
parenchymal depth, <10 cm in length.

Grade III - Hematoma: subcapsular, >50 per-
cent of surface area of ruptured subcapsular or 
parenchymal hematoma, intraparenchymal he-
matoma >10 cm or expanding. Laceration >3 
cm in depth. 

Grade IV - Laceration: parenchymal disruption 
involving 25 to 75 percent of a hepatic lobe, or 1 
to 3 Couinaud’s segments

Grade V - Laceration: parenchymal disruption 
of >75 percent of the hepatic lobe, >3 Couin-
aud’s segments within a single lobe. Vascular: 
juxtahepatic venous injuries (retrohepatic vena 
cava, central major hepatic veins). 

Grade VI - Hepatic avulsion.

Th e management strategy (operative or non-op-
erative) depends upon the hemodynamic status 
of the patient, grade of liver injury, and presence 
of other injuries and medical comorbidities.  

Based upon Advanced Trauma Life Support 
(ATLS) principles, the hemodynamically unsta-
ble trauma patient with a positive Focused As-
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sessment with Sonography for Trauma (FAST) 
scan or positive diagnostic peritoneal lavage or 
aspirate requires urgent abdominal exploration 
to determine the source of intraperitoneal hem-
orrhage. 

Patients with blunt liver injury who are hemo-
dynamically stable and who do not have other 
indications for abdominal exploration can be 
observed. Hemodynamically stable patients 
with right-sided penetrating thoraco-abdominal 
injuries that lacerate the liver can also be safely 
observed, providing there are no associated in-
tra-abdominal injuries.

Surgical exploration is indicated in non-opera-
tively managed patients who continue to bleed 
(ongoing blood transfusion, hemodynamic in-
stability), and in some patients who manifest 
a persistent systemic infl ammatory response 
(ileus, fever, tachycardia, oliguria). Th e man-
agement of injuries grade III and higher oft en 
requires a combined angiographic and surgical 
approach.

Contraindications to non-operative manage-
ment include, hemodynamic instability aft er 
initial resuscitation, other indication for abdom-
inal surgery (eg, peritonitis), gunshot injury 
(relative contraindication).

Although non-operative management of pa-
tients with isolated penetrating hepatic injuries 
due to abdominal stab wounds is common  prac-
tice but non-operative management of gunshot 
wounds remains controversial. Non-operative 
management of these patients fails in at least 
one-third of patients due to ongoing bleeding, 
or the development of abdominal compartment 
syndrome. Missed injuries to the gastrointesti-
nal tract in the population are also a concern. 

Hepatic embolization requires specialized imag-
ing facilities and a vascular interventionalist (ie, 
interventional radiology, vascular surgeon) ex-
perienced with celiac artery catheterization and 
embolization techniques. 

Depending upon the nature of the injury and 
technical factors, embolization coils, micro-

spheres, endogenous clot can be used to inter-
rupt blood fl ow in the main hepatic artery or 
branch vessels. Ischemic complications related 
to angioembolization are not uncommon and 
may lead to a need for surgical debridement or 
liver resection. 

Failure of non-operative management in appro-
priately selected patients is uncommon, occur-
ring in fewer than 3.5 percent. Patients who be-
come hemodynamically unstable, by defi nition, 
have failed non-operative management, and 
should be taken immediately to the operating 
room for abdominal exploration. Arteriography 
with embolization should not be pursued un-
der these circumstances given the time needed 
to set up the interventional radiology suite, get 
personnel in place, and perform the emboliza-
tion procedure.

Th e operative management of liver injuries can 
be a challenge even for experienced surgeons 
due to the complex nature of the liver, its size, 
vascularity, dual blood supply (portal, hepatic 
arterial), and its rich and diffi  cult-to-access ve-
nous drainage. In hemodynamically unstable pa-
tients, damage control techniques provide tem-
porary control of bleeding and allow anesthesia 
staff  to resuscitate the patient. 

Asses injury quickly mobilize only enough to 
pack. Assess remainder of abdomen. Return to 
liver and adequately mobilize it to have good ex-
posure for more defi nite assessment. Th e most 
useful techniques for the temporary control of 
hepatic hemorrhage are manual compression, 
perihepatic packing, and the Pringle maneuver. 
If hemorrhage is unaff ected by portal triad oc-
clusion (Pringle manoeuvre) major Hepatic 
venous /vena cava injury or atypical vascular 
anatomy should be suspected. Evaluate  person-
al skills and institutional capabilities. Decide for  
repair or damage control surgery / packing.

If the  bleeding uncontrollable by other methods 
and  stops once the left  or right hepatic artery 
is isolated and clamped, hepatic arterial ligation 
is a reasonable alternative to deep hepatotomy. 
Generally, ligation of the right or left  hepatic 



235

Pak J Surg 2013; 29(4): 233-235

Liver trauma

artery is well tolerated; however, ligation of the 
proper hepatic artery (distal to the origin of the 
gastroduodenal artery) may produce hepatic ne-
crosis.

Juxtahepatic venous injuries are technically 
challenging, diffi  cult to control with packing, 
and oft en lethal. Complex procedures may be 
required for temporary control of these large 
veins. Of these procedures, the most impor-
tant are hepatic vascular isolation with clamps, 
placement of the atriocaval shunt, and use of the 
Moore-Pilcher balloon

Complications are common following the man-
agement of liver injuries. Biliary tree disruption 
with formation of biloma and/or persistent bile 
leak is a common complication of non-operative 
management for liver injury. Th e incidence of 
bile leak ranges from 0.5 to 21 percent. Bile leak 
manifests as abdominal pain or a persistent sys-
temic infl ammatory response syndrome (SIRS) 
with fever, tachycardia, and leukocytosis. Re-
peat abdominal CT scan establishes the diagno-
sis. Biliary tree disruption with persistent bilious 
drainage can oft en be successfully managed by 
endoscopic retrograde cholangiopancreatog-
raphy and stent placement. However, fi ndings 
on abdominal CT consistent with bile ascites 
or persistent hemoperitoneum warrant lapa-
roscopic evaluation with abdominal irrigation 
and drainage to remove the bile, which is very 
irritating to the peritoneum. Findings consistent 
with perihepatic abscesses can usually be man-
aged with antibiotics and percutaneous drainage 
techniques, but surgery may be needed if inter-
ventional techniques fail to provide adequate 
drainage.

increases with increasing grade of injury. Over-
all mortality for lower grade injuries is rare but 
for higher grade injuries ranges from 10 to 42 
percent. Complications related to non-operative 
management are common and include bile leak 
that can lead to ascites, biloma, or abscess, and 
hepatic necrosis related to angioembolization. 
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