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Abstract 
 
Introduction: Hepatic trauma represents a significant management challenge that requires a high index of 
suspicion, rapid investigation, accurate classification and well-defined management protocols.  
 
Aim of the work: The purpose of this work is to review 0ur experience of blunt or penetrating injuries 
regarding the available diagnostic modalities and current management options.    
 
Methods: This is a retrospective study included 42 consecutive patients with hepatic trauma. Patients with 
associated major extra-abdominal injury were excluded from the study.  After aggressive initial 
resuscitation; all patients were subjected to full clinical examination, routine blood investigations, Plain x-
rays film evaluation of the abdomen and chest, ultrasound abdomen focused for trauma and computed 
tomography (CT) of the abdomen/pelvis after the patients became hemodynamically stable.  
 
Results: 32 patients with blunt liver injuries, conservative - non operative - management was done in 23 of 
them. Complications (five patients) were delayed hemorrhage (two cases), perihepatic abscess (one case), 
and biloma (two cases). The remaining 9 patients had (laparotomy and proceed). 10 patients with 
penetrating liver injuries, four of them were treated conservatively- non-operatively without complications. 
The remaining 6 patients had (laparotomy and proceed). 
 
Conclusion:  Non-operative management (NOM) of liver injury has generally become feasible treatment.  
The primary focus for the surgeon should be the selection of appropriate patient and early recognition of 
liver injury and surgical intervention when such conservative management fails.  
 
Keywords: Liver trauma, injury severity score, non-operative management, outcome, treatment failure. 
 
 
 

INTRODUCTION 
The liver is the second most frequently injured intra-
abdominal organ following either blunt or penetrating 
trauma. Hepatic trauma represents a significant 
management challenge that requires a high index of 
suspicion, rapid investigation, accurate classification 

and well-defined management protocols.  The majority 
of these patients could be successfully treated with  
non-operative management (NOM), but surgeons 
should have a clear understanding of the indications for 
operative intervention.(1-3) Computed tomography (CT) 
scanning has revolutionized the treatment algorithm for 
hepatic trauma. CT-based grading system has been 
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adopted by the American Association for the Surgery of 
Trauma (AAST) for classification of blunt hepatic injury. 
CT classification, although reflective of the extent of 
parenchymal liver damage, cannot reliably predict the 
clinical outcome of attempted non-surgical 
management.(4-5)  

There was a marked decline in liver-related death rates 
deaths to 5% from penetrating injuries and 2% from 
blunt injury. Deaths related to the liver injury itself were 
due to hemorrhage in more than 85%. Improvement in 
death rates clearly resulted from a decrease in deaths 
from hemorrhage.(6) Remarkable advances in ICU and in 
critical care surgery as well as the experience in 
hepatobiliary surgery decreased the rate of death. It is 
believed that the main points in the management of 
severe liver injuries should include the rapid control of 
bleeding from the liver together with aggressive 
resuscitation, definitive surgical procedures, dealing 
with associated organ injuries and supportive 
postoperative care.(7-8) 

Aim of work: The purpose of this work is to review 0ur 
experience of liver injuries regarding the available 
diagnostic modalities and current management options.  

PATIENTS AND METHODS 

This is a retrospective study included 42 consecutive 
patients with hepatic trauma that presented at the 
causality unit of Kasr EL Eini Hospital from October 
2008 to October 2009. After initial aggressive 
resuscitation; all patients were subjected to full history 
taking with emphasis on the mechanism of traumatic 
injury and a clinical examination. Routine blood 
investigations, Plain x-rays film evaluation of the 
abdomen and chest, ultrasound abdomen focused for 
trauma and computed tomography (CT) of the 
abdomen/pelvis after the patients became 
hemodynamically stable. Patients with associated major 
extra-abdominal were excluded from the study. 

Ultrasonography examination (US) has been used for 
detecting intra-peritoneal fluid which accumulates in 
four acoustic windows pericardial, peri-hepatic, peri-
splenic, and pelvic – the four P’s of patients in the 
supine position, based on the assumption that all 
clinically significant abdominal injuries are associated 
with hemoperitoneum. The hemodynamically stable 
patient with a “positive” ultrasound then undergoes a 
spiral CT of the abdomen to document the presence and 
magnitude of injuries to the liver and other intra-
abdominal viscera. Diagnostic peritoneal lavage was not 
performed except in instances where the urgency of the 
patient's condition precluded it and diagnostic 
laparotomy was carried out. 

The liver injuries were classified according to American 
Association for the Surgery of Trauma (AAST).(9) It 
incorporates both preoperative CT scanning in liver 
injuries and intraoperative assessment of the extent of 
hepatic injury Table 1. 

Table 1. American Association for the Surgery of 

Trauma (AAST) classification system Liver 

trauma.(9) 

  
Grade I Subcapsular hematoma< 10% surface area or 

laceration as a capsular tear < 1 cm 

parenchymal depth. 

Grade II Subcapsular hematoma 10–50% surface area, 

intraparenchymal hematoma- < 10 cm in 

diameter or laceration1–3 cm parenchymal 

depth, < 10 cm in length.                                                                                                    

Grade III Subcapsular hematoma> 50% surface area or 

expanding, ruptured sub-capsular or 

parenchymal hematoma or intraparenchymal, > 

10 cm or expanding or > 3 cm parenchymal 

depth laceration 

Grade IV Parenchymal disruption involving 25-75% of 

hepatic lobe or 1-3 Couinaud's segments within 

a single lobe.    

Grade V Parenchymal disruption involving 75% of 

hepatic lobe or > 3 Couinaud's segments within 

a single lobe or vascular Juxtahepatic venous 

injuries (i.e. Retro hepatic vena cava/ central 

major hepatic veins).            

Grade VI Vascular hepatic avulsion. 
 

The criteria for conservative management were blunt 
trauma to the abdomen without history of loss of 
consciousness, hemodynamic stability and/or 
achievement of hemodynamic stability with modest 
amount of I/V fluids and unsuspected associated 
injuries or signs of peritoneal irritation. The patients 
managed conservatively were observed closely in the 
ICU.  

Criteria for discontinuing conservative management 
were hemodynamic instability, decreasing hemoglobin 
percentage attributable to the injury; despite transfusion 
of up to 2 units of packed red blood cells in 24 hours 
and/or physical signs of an acute abdomen.  

Criteria for immediate laparotomy were hemodynamic 
instability on presentation, recurrence of instability after 
initial stabilization, signs of peritoneal irritation on 
physical examination, concomitant intra-abdominal 
injuries that required surgical intervention and/or 
penetrating injuries. 

Hemodynamically unstable patients were defined with 
systolic arterial blood pressure lower than 90mmHg on 
admission in the emergency department who were 
unresponsive to fluid resuscitation with fast infusion of 
2 liters of crystalloid solution and those who, after initial 
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stabilization, presented with systolic arterial blood 
pressure lower than 90mmHg. 

At laparotomy one or more of the following procedures 
were done; suture hepatorraphy in clear cut injuries, 
non-anatomical resection and peri-hepatic packing. 

The mode of management whether conservative or 
surgical, the type of surgery and complications, 
outpatient follow-up by clinical evaluation and CT of 
the abdomen at 8–12 weeks after injury were 
documented and analysed. 

RESULTS 

Patients included in the study were thirty-one males and 
eleven females. Their Mean age for males was 28.6; 
(range 15 to 57 years), and for females was 31.6 (range 9 
to 61years). Thirty-two had blunt abdominal trauma 
and ten had penetrating abdominal trauma. The causes 
of blunt hepatic trauma were :( 24) road traffic 
accidents, (6) falls from height, and (2) violence induced 
blunt trauma. Causes of penetrating liver trauma 
included (4) gunshot wounds, (4) stab wounds, and 
iatrogenic injuries inflicted by biopsy puncture in one 
and transhepatic percutaneous cholangiography in one 
patient. 
 
Among (32) patients with blunt abdominal trauma; 
twelve were hemodynamically stable on arrival, with 
initial intention to treat non-operatively yet, two patients 
of them underwent explorative laparotomy after 24 and 
36 hours. The remaining twenty patients were 
hemodynamically unstable and eight of them were in 
hemorrhagic shock at the time of arrival.  After 
resuscitation, fourteen of them became 
hemodynamically stable with initial intention to treat 
non-operatively yet; seven patients who displayed 
hemodynamic instability with either the suspicion of 
associated injuries and/or clinical deterioration were 
treated surgically within 12-24hours. Thus, a total of 
nine were subjected to surgical treatment.  Associated 
intra-abdominal injuries were present in six patients and 
splenic injury was the most common (five patients) 
Table 2.  While, twenty-three of patients with blunt 
abdominal trauma had their non-operative management 
continued till hospital discharge. Plain x-rays film 
evaluation of the abdomen and chest and ultrasound 
abdomen focused for trauma could be performed for all 
patients while, abdominal computed tomography could 
be performed for twenty-six of patients [AAST 
classification, (13) Grade I and II, (11) grade III ,(1) 
grade IV, and (1) grade V]. Most liver injuries (22 
cases=85%) involve segments 6, 7, and 8 of the liver. 
Thus; Conservative management was done in all grades 
I, II (thirteen cases), grade III (nine cases) and grade IV 
(one case) blunt liver injuries. Complications in the 
form; delayed hemorrhage (two cases), peri-hepatic 
abscess (one case) and biloma (two cases) (table 3). 
Direct control of bleeding vessels within the liver by the 
Pringle maneuver and suture hepatorraphy in three 
cases (Fig. 1). Surgical treatment involved damage 

control techniques in the form of; resection- 
debridement, selective hepatic artery ligation and 
omentum packing of the laceration with (two cases) and 
peri-hepatic packing in four patients were performed. 
These post-operative complications included 
hemorrhage (one case), peri-hepatic abscess (one case) 
and biloma (two cases). Table 4. 
 
Among patients with penetrating abdominal trauma; 
four were hemodynamically stable with localized pain 
and tenderness around the wound on arrival (stab 
wounds, two and iatrogenic injuries, two patients).  
 
Abdominal computed tomography could be performed 
for all of them (AAST classification were grades I and II 
two cases, grade III two cases. The initial intention was 
to treat them non-operatively. All patients had 
management continued till hospital discharge without 
complications. Six patients were hemodynamically 
unstable and two were in hemorrhagic shock underwent 
urgent explorative laparotomy after resuscitation (stab 
wound, two and gunshot wound, four patients). 
Abdominal computed tomography could be performed 
for two patients [AAST classification, (1) grade III and 
(1) grade IV]. Surgical management treatment involved 
suture hepatorraphy in three cases, resection-
debridement in one cases (Fig. 2) and peri-hepatic 
packing in two cases were performed. Associated 
injuries found on explorative laparotomy were small 
bowel injury (three), right hemi diaphragm with 
hemothorax (two) and both injuries (one) of the cases 
Table 2. Post-operative complications were hepatic 
abscess (one case), and biloma (two cases). Table 4. 
 
Morbidity and mortality of non-operative treatment 
(NOM); There was no mortality in patients in whom 
NOM was applied in this study.  Morbidity of NOM 
involved five complications (18.5%) of the twenty-seven 
(23 blunt and4 penetrating hepatic trauma). They 
included delayed hemorrhage (two cases), peri-hepatic 
abscess (one), and biloma (two) cases. Delayed 
hemorrhage was suspected in patients with a drop in 
hemoglobin level and pain arising in the right side of 
the abdomen. Increased parenchymal or subcapsular 
hematoma was demonstrated on serial follow-up CT 
scans. Clinical manifestations of other complications 
were abdominal pain and tenderness, fever, and 
leukocytosis. At follow-up CT, appeared as a low-
attenuation area with an air-fluid level peri-hepatic 
space in a case with a peri-hepatic abscess and a well-
circumscribed, low-attenuation intraparenchymal 
collection suggested the diagnosis of biloma in other 
two cases. US-guided percutaneous drainage was 
performed for them (Fig. 3).  
 
Of 15 patients with operative management, post-
operative complications involved hemorrhage (one 
case), peri-hepatic abscess (two cases), and biloma (four 
cases) of patients with blunt (9 patients) and penetrating 
(6patients) hepatic trauma (46.6. %). One patient with 
severe grade IV liver injury (fig. 4) died because of post-
operative hemorrhage with an overall mortality rate 
6.6%. 
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Table 2. Data of patients with traumatic liver injuries. 
 Blunt hepatic trauma 

N=32 
Penetrating liver trauma 

N=10 
   
AAST classification 

Grade I,II 

Grade III 

Grade IV 

Grade V 

Grade VI 

 
 

18 

11 

2 

1 

0 

 

4 

3 

2 

1 

0 

Admission vital signs 

Stable 

Unstable 

 

12 

20 

 

4 

6 

Associated injuries  

Splenic injury 

Right hemothorax 

Small bowel injury 

Right hemothorax+ Small bowel injury 

 

5 

1 

0 

0 

 

0 

2 

2 

1 

 

Management  

   Non-operative  

  Surgical treatment 

 
 

23 

9 

 
 

4 

6 
 

Complications 

  Non-operative  

  Surgical treatment 

 
 

5 

3 

 
 

0 

4 

 
 

 
Table 3. Non-operative treatment outcome. 

 Blunt hepatic trauma 
N=23 

Penetrating liver trauma 
N=4 

   
Average Blood transfusion (units) 5 ± 2 6 ± 3 

Hospital stay (days) 

ICU 

Surgical ward 

 

4 ±2 

12 ± 9 

 

4 ±1 

16 ± 7 

Abdominal complications 

  delayed hemorrhage 

  peri-hepatic abscess  

  biloma 

 

2 

1 

2 

 

0 

0 

0 

Mortality 0 0 
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Table 4. Surgical treatment.  
 Blunt hepatic trauma 

N=9 
Penetrating liver trauma 

N=6 

   
Surgical intervention  

   Suture alone 

   Resection -debridement  

   Packing alone 

   Combination of methods above 

 

3 

2 

4 

0 

 

3 

1 

2 

0 

Drains  

  with  

  without  

 

2 

7 

 

0 

2 

Abdominal complications 

  Post-operative hemorrhage 

  peri-hepatic abscess  

  biloma  

 

1 

1 

2 

 

0 

1 

2 

 

Mortality 

 

1 

 

0 

 
 
 
 
 
 
 
 
 
 
 

  

  

  
Fig 2. Exploration was done revealing liver tear on 
the inferior surface of the liver close to the gall 
bladder. Cholecystectomy was done, suture 
hepatorraphy was done for the liver tear. 

 Fig 1. Exploration was done revealing shuttered liver 
with necrotic tissues. Non anatomical resection was 
done for the shuttered part of the Rt. lobe of the liver. 
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Fig 3. Biloma. (a) Initial contrast-enhanced CT scan 
shows lacerations in the left hepatic lobe. Note the 
extensive hemoperitoneum (H). (b) Follow-up 
contrast-enhanced CT scan obtained 1 week later 
reveals complete resolution of parenchymal injury. A 
small amount of hemoperitoneum persists in the left 
perihepatic space (arrowheads). The patient presented 
with fever and left upper quadrant pain 2 weeks after 
blunt liver trauma. (c) Follow-up contrast-enhanced 
CT scan reveals a large cystic lesion that had 
developed in the left upper abdominal cavity. (d) 
Radiograph obtained during percutaneous catheter 
drainage which reveals a noninfected bile collection. 

 

 

Fig 4. Grade IV hepatic injury. Contrast-enhanced CT 
scan of the died patient shows a ruptured 
intraparenchymal hematoma with active bleeding in 
the right hepatic lobe and the associated large 
hemoperitoneum. 

 
 

DISCUSSION 

Non operative management (NOM) of liver injury has 
generally become the most frequent treatment. Current 
rates of success for NOM for blunt hepatic trauma of 
selected patients have been reported to be safe and 
efficient.(10-13) However, the trauma surgeon should be 
available to monitor the progress of the patient and 

intervention if the non-operative protocol fails. Alert 
Patients with persistent hemodynamic stability are ideal 
candidates for NOM. The Use of NOM should be 
exercised with caution if blood transfusion is needed, or 
a significant quantity of blood or fluid collection is 
identified on the screening ultrasonogram or CT.(14)  
 
52.4% of our patients had grade I, II liver injury (blunt 
18, penetrating 4), 33.3% had grade III (blunt 11, 
penetrating 3), 9.5% had grade IV (blunt 2, penetrating 
2) and 4.8% of our patients had grade V (blunt 1, 
penetrating 1). These figures are different from other 
studies. A study performed on 133 patients revealed 
that, Patients were graded according to the severity of 
their liver injury as follows: 21% of patients had grade I, 
37.6% of patients had grade II, 25.6% of patients had 
grade III, 13.5% of patients had grade IV, and 1.5% of 
patients had grade V. The results are different from our 
study because of smaller number of patients included in 
our study.(15) 

 
The reported prevalence of complications during non-
surgical management of blunt liver trauma ranges from 
5% to 23%.(16-18) Morbidity of NOM in the patients with 
blunt or penetrating hepatic trauma that was found in 
our study involved five complications (18.5%). A 
carefully performed physical examination remains the 
most important method to determine the need for 
exploratory laparotomy. During the present study, 
which covers 12 months, we received 42 patients, 76% 
presented with blunt trauma while 24% presented with 
penetrating trauma. Similar results were found in other 
studies. One study which was performed on 375 
patients, 71% of patients presented with blunt trauma 
while 29% presented with penetrating trauma.(19) The 
role of diagnostic peritoneal lavage (DPL) in the 
assessment of patients sustaining blunt abdominal 
trauma has been markedly diminished by the 
development of Ultrasonography and advanced CT 
scanning. In our study, CT was the main modality of 
diagnosis for stable patients in whom NOM was 
selected. However focused assessment with sonography 
for trauma (FAST) is the main modality of diagnosis of 
unstable patient with blunt trauma. This is matched 
with other studies. A study performed on 68 patients 
revealed that, CT scan with oral and intra-venous 
contrast were the main tools for evaluating the abdomen 
in haemodynamically stable patients, while FAST were 
done for  the haemodynamically unstable patients.(20)  
 
Surgeons should not determine on the basis of CT 
criteria alone whether to operate or to manage  
non-surgically, since even high-grade injuries may often 
respond favorably to conservative treatment. It has been 
suggested that the best predictor of the need for surgical 
intervention in patients with blunt liver trauma is the 
loss of hemodynamic stability, not the severity of injury 
as determined with CT.(21) The signs of failure of NOM 
involved a decreased hematocrit in combination with 
hemodynamic instability in the first 48 hours of 
observation; especially in the absence of orthopedic 
injuries, manifestations of peritoneal irritation and 



Egyptian Journal of Surgery 22

expansion of subcapsular or intra-hepatic hematoma on 
a follow up CT. Non-operative management of liver 
trauma is  feasible and safe in centers with a low trauma 
incidence because the treatment of patients  
with extensive liver injuries has been recommended to 
be reserved to specialized canters where liver  
surgery can readily be performed in case of ‘failure’ of 
NOM.  
 
Alternatively, if NOM is failing in a small volume 
centre, damage control may be performed before 
referral to a specialized centre for further treatment.(11-17) 
Most of the local complications following non-operative 
management of liver injuries, such as biloma, or 
abscesses, can be managed with percutaneous drainage 
or endoscopic stenting of bile duct injuries.  
 
Six cases were identified in our series as requiring liver 
packing. In all cases, this method was efficient, with no 
postoperative bleeding except one case. In the same 
time, there were specific complications such as bile leak 
or abdominal collections. Despite a second procedure 
for packs removal and the possibility for specific 
complications, liver packing is an efficient method  
for severe liver trauma or complex abdominal  
lesions.(22-23) 

 
Selective NOM of stab wounds and shot gun wounds to 
the abdomen have become the standard treatment in the 
U.S.A and is evolving in Europe. However, judicious 
selection of patients suitable for NOM after penetrating 
injuries is more challenging. Requirements are: 
hemodynamically stable patient, awake and 
cooperating, with pain located exclusively around the 
wound. Serial (hourly), physical examination has the 
best sensitivity and negative predictive value of all 
modalities for the evaluation of penetrating abdominal 
trauma.(24-26) In our study, ten patients with penetrating 
liver injuries, four of them were hemodynamic stable so 
NOM was carried out for them. A study performed on 
152 patients with penetrating liver trauma revealed that, 
125 patients (82.2%) were operated upon due to 
haemodynamically instability and 27 patients (17.8%) 
were treated with NOM due to haemodynamic stability, 
all these patients were evaluated with serial physical 
examination and CT scan.(27) These studies support the 
fact that, NOM of the selected cases of penetrating liver 
trauma is safe especially if the patient was 
haemodynamically stable.  
 
The optimal time frame for follow-up CT in patients 
with high-grade injuries appears to be between 7 and 10 
days from the original injury. The physiologic 
characteristics of hepatic repair after blunt injury 
progress in a predictable fashion, resulting in virtually 
complete restoration of hepatic integrity at the end of 3 
months. Follow-up CT can document the tissue healing 
process: The healing time increased along with the 
grade of liver injury.(28)   

In conclusion Non operative management (NOM) of 
both blunt and penetrating liver injury has generally 

become feasible treatment. The primary focus for the 
surgeon should be the selection of appropriate patient 
and early recognition and surgical intervention when 
such management fails. Immediate  
assessment with ultrasound has replaced diagnostic 
peritoneal lavage in the resuscitation room, but 
computerized tomography remains the gold standard 
investigation. 
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