Hepatic Trauma 
A. All trauma patients are evaluated using ATLS protocols including AMPLE history,

primary and secondary surveys.  This algorithm applies to the isolated liver injury.

Associated injuries can alter the algorithm drastically.

B. Non-operative management is the treatment of choice for blunt hepatic injuries.  Currently, the overall success rate for non-operative management is 96% with patients requiring 2 units of packed red blood cells (PRBC’s), on average.  The 

patient must be hemodynamically normal after 2L crystalloid challenge (responder, transient responder per ATLS) for non-operative management to apply.

C. Historically, penetrating hepatic injuries have all been managed operatively.  

Presently, several centers are advocating selective non-operative management of 

penetrating hepatic injuries, see I.

D. Hemodynamically abnormal patients with evidence of blunt abdominal trauma and a 

positive diagnostic peritoneal lavage (DPL) or focused abdominal sonogram for trauma (FAST) should undergo celiotomy. 

E. Patients with normal hemodynamics  and evidence or suspicion of blunt abdominal 

trauma should undergo computed tomography scanning (CT scan).

F. Hemodynamically abnormal patients with penetrating abdominal trauma require

      celiotomy.

G. There are multiple techniques for the surgical management of hepatic trauma.   The 

key points for the operative management of hepatic trauma are:   extensive mobilization, manual compression, vascular control (hepatic hilum, suprahepatic and infrahepatic IVC), direct repair of bleeding vessels, debridement of devitalized tissue,

vascularized omental packing of the injury, and gauze packing (damage control) of the abdomen.

H.  AAST Liver Injury Scale (1994 revision)

I
Hematoma
Subcapsular, nonexpanding, <10% surface area


Laceration
Capsular tear, nonbleeding, <1 cm parenchymal depth

II
Hematoma
Subcapsular, nonexpanding, 10-50% surface area




Intraparenchymal, nonexpanding, <10 cm. in diameter


Laceration
Capsular tear, active bleeding, 1-3 cm. depth, < 10 cm. 



in length.

III
Hematoma
Subcapsular, > 50% surface area or expanding; 




Ruptured subcapsular hematoma with active bleeding;




Intraparenchymal hematoma  >10 cm. or expanding.


Laceration
>3 cm depth.

IV
Hematoma
Ruptured intraparenchymal hematoma with active bleeding


Laceration
Parenchymal disruption involving 25-75% of hepatic lobe 




Or 1-3 Couinaud’s segments within a single lobe.

V
Laceration
Parenchymal disruption involving >75% of hepatic lobe or 




more than 3 Couinaud’s segments within a single lobe.


Vascular
Juxtahepatic venous injuries (ie. Retrohepatic vena cava or 




central major hepatic veins).

VI
Vascular
Hepatic Avulsion

      Although CT scanning is currently the gold standard for diagnosing blunt hepatic 

      injury, current data suggests that it underestimates the extent of hepatic injury when

      compared to operative findings.  It is also a poor predictor of complication rates and 

      failure of operative management.

I. Penetrating injuries to the abdomen usually require laparotomy.  Hemodynamically normal patients with a penetrating right upper quadrant abdominal wound can be managed non-operatively.  The risk of herniation through a right diaphragmatic injury is minimal.  These patients should be followed closely with CT scan and serial abdominal exams.  This approach should be reserved for those cases in which associated intra-abdominal injuries have been excluded and the injury itself is clearly visible on the CT scan.

J. Active extravasation of contrast (“CT blush”) or pooling of contrast material within 

hepatic parenchyma are CT scan findings indicating active arterial bleeding.  These patients should undergo angiography independent of CT grade.

K. Grade I through III hepatic injuries can be managed in a non-monitored setting.

      Grades IV and V should be admitted to the ICU for close monitoring, serial physical

      exams and blood counts.  Repeat imaging is unnecessary unless there is evidence of

      ongoing hemorrhage (hemodynamic abnormalities) or the patient develops signs or

      symptoms of hepatic trauma-associated complications (abdominal pain, worsening

      LFTs, jaundice, sepsis).  Changes in the patient’s clinical course, constitute a failure 

of non-operative management and require further imaging, if not exploration.  Blunt hepatic injuries usually involve the low pressure, venous system. This results in a higher success rate of non-operative management, when compared to splenic injuries.

L. When a patient is hypotensive, coagulopathic and acidotic in the 

operating room, a damage control laparotomy is performed rather than definitive repair.   These procedures involve rapid control of surgical bleeding and contamination followed by packing of the abdomen with laparotomy packs.  Hemostatic agents such as Surgi-Cel, topical thrombin, Gel-Foam, etc. can be used to help achieve control of hemorrhage.  The skin or fascia of the abdomen is then closed in a temporary fashion (IV bag, vicryl mesh, X-ray cassette cover, negative pressure dressing, towel clips, etc.)  The patient is taken to the ICU for correction of coagulopathy and ongoing resuscitation to correct acidosis.  Rewarming, replacement of coagulation factors, including the use of activated Factor VIIa, blood transfusion are all adjuncts which can be used to resuscitate these patients.  Then, the patient is returned to the OR for definitive repair in 24-72 hours, once the coagulopathy and acidosis are corrected. 

M. Complications of the nonoperative management of hepatic trauma are rare.  

Delayed hemorrhage occurs in <5 % of cases with a mortality <1%.  It is important to distinguish ongoing hepatic hemorrhage from other potential sources of bleeding.  Bilomas occur in approximately 3% of cases.   These usually resolve spontaneously.  In the presence of large symptomatic collections, abscess formation or sepsis, percutaneous drainage is indicated.   

N. The need for routine long-term follow-up of hepatic trauma remains unclear.   There is little data to support its use in assymptomatic patients, regardless of grade of injury.  Historically, resumption of normal activity was delayed 3-6 months after injury.   However, there is little or no evidence to support the concept of the liver being susceptible to reinjury during this period.  Further studies are needed to identify the proper timing of resumption of physical activity.
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