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Abstract: Non-operative management (NOM) is considered the gold standard treatment for blunt liver trauma in hemo-
dynamically stable patients since it is both feasible and safe. The reported rate of NOM ranged from 82 to 100% accord-
ing to different series. The feasibility of NOM is lower in patients with severe liver injury. Since NOM has reduced mor-
tality rates, the focus now has shifted to lowering hepatic morbidity, which is reported to be significant, from 10 to 25%. 
There are four types of complications after NOM: abdominal compartment syndrome, bleeding, Infectious complications 
and biliary complications. When present, complications of complex blunt hepatic injuries are difficult to treat, the hospital 
stay is longer and the ICU mortality is higher. 85% of these complications can be safely managed non-operatively. A strict 
clinical follow-up and keeping in mind every possible complication let clinicians diagnose and treat quickly. 
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INTRODUCTION 

Approximately 5% of trauma patients admitted to the 
hospital have a liver trauma [1]. Traffic accidents are the 
most common mechanism of injury [1, 2]. 74% are blunt 
hepatic trauma and 17% are classified as severe, greater than 
grade III of AAST (Fig. 1)(American Association for the 
Surgery of Trauma) [1]. Mortality in hepatic trauma is cur-
rently between 4 and 15% and depends on the severity of 
liver injury and other associated injuries [1, 3, 4].  

Management of blunt liver trauma (BLT) has changed 
dramatically in recent decades [3, 5, 6]. The presence of 
hemodynamic stability in 75% of BLT patients, the absence 
of active bleeding at the time of laparotomy in 50-86% of 
patients and the high morbidity of nontherapeutic laparoto-
mies have changed the therapeutic strategy [1]. Currently, 
non-operative management (NOM) is considered the gold 
standard treatment for BLT in hemodynamically stable pa-
tients since it is both feasible and safe [1, 2, 5-11, 12]. The 
advantages of NOM include lower hospital cost, earlier dis-
charge, avoiding non-therapeutic laparotomies, fewer com-
plications, and reduced transfusion rates [12]. 

The reported rate of NOM in BLT ranged from 82 to 
100% according to different series, with a success greater 
than 90% and a very low mortality related to the liver injury 
(<8%) [2,3,5,6,9,10,1]. The feasibility of NOM is lower in 
patients with severe liver injury: 60-80% in grade IV and 30-
70% in V grade [1-3] (Fig. 1, 2 and 3). Furthermore, the fail-
ure rate is 14% in hepatic trauma grade IV, and 23% in grade 
V [1, 3]. The presence of hemoperitoneum in six compart  
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ments is also associated with a higher failure rate in NOM 
[3]. Other factors associated with failure of NOM in BLT are 
splenic or renal injuries grade IV-V or shock on admission 
[3]. Severity of hepatic injury, neurologic status, age and 
associated injuries are not contraindications to trial NOM in 
a hemodinamically stable patient [12]. 

There is no established consensus on how much blood 
loss or transfusion requirement mandates the decision to in-
tervene, whether operatively or angiographically [12]. 

Since NOM has reduced mortality rates in BLT, the fo-
cus now has shifted to lowering hepatic morbidity, which is 
reported to be significant, from 10 to 25% [2, 3, 5, 8, 9, 12]. 
Some authors claim we have gone too far in the NOM of 
complex liver injuries, with occasionally unacceptable mor-
bidity rates [5]. In some referral centres delayed laparoscopy 
is even routinely proposed as a part of the therapeutic strat-
egy to decrease the complication rates but this is not an in-
ternationally accepted approach [10]. 

The morbidity related to NOM of BLT is produced by 
the release of bile and blood into the peritoneal cavity that 
may cause a severe inflammatory response and specific 
complications [2, 8]. Hepatic-related complications of NOM 
can be classified into four groups: bleeding, biliary, infec-
tious and abdominal compartment syndrome [1, 2, 5, 7]. 
Bleeding and abdominal compartment syndrome occurs in 
the first three days post-BLT, while delayed complications 
(from the third day post-BLT) are primarily biliary and in-
fectious in nature with few exceptions [5, 12]. 

The complication rate correlates with the AAST grade of 
hepatic injury and the need for transfusion at 24 hours post-
injury [1, 2, 5, 9, 12]. Thus, the incidence of complications is 
5-7% in grade III lesions, 22% in Grade IV, and 52-63% in 
grade V [5, 6, 12]. This is not surprising as high-grade liver 
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injury causes significant hepatic parenchymal disruption, 
injuring both vascular and biliary structures [6]. When pre-
sent, complications of complex blunt hepatic injuries are 
difficult to treat, the hospital stay is longer and the ICU mor-
tality is higher [5]. 85% of these complications can be safely 
managed non-operatively [7]. 

TYPE OF COMPLICATIONS AFTER NOM OF BLT 

• Abdominal compartment syndrome: occurs only in 1% 
of patients and requires surgery [1, 2, 5]. 

• Bleeding: occurs in 2-8% of patients and is the most 
frequent cause of mortality [1, 5]. Bleeding can occur in an 
early phase (85% of patients in the first three days) or de-
layed [5]. In both cases, it can be treated initially by percuta-
neous angioembolization. It can be tried again if it fails or it 
could require surgical intervention, around 20% of those 
with recurrent bleeding require operative strategies [1, 5]. 

The use of angioembolization to control active bleeding 
in patients with BLT has become increasingly common, with 
a high rate of success (90%) [1, 6, 7]. Patients treated with 
angioembolization can present the following complications: 
groin hematoma, arterial pseudoaneurysm, hepatic necrosis, 

bile leak, cholecystitis, gallbladder necrosis and liver abscess 
[1, 6]. The post-embolization morbidity is high (about 60%) 
[2, 7, 9]. Patients receiving early embolization seem to have 
fewer complications than those who underwent a late one 
[7]. 

• Infectious complications: hepatic-related infectious 
complications of BLT include liver or perihepatic abscesses 
and hepatic necrosis [10, 12]. These complications occur in 
4% of patients and they usually appear late (day 15 post-
BLT) [5]. The resolution rate of liver abscesses treated by 
percutaneous drainage and antibiotics is nearly 90% [1, 5]. 
The hepatic necrosis requires a laparotomy for debridement 
of necrotic tissue [8]. As mentioned earlier, patients with 
hepatic necrosis usually had underwent previously arterial 
embolization for bleeding control (1.5). 

• Biliary complications (Fig. 4 and 5): these complica-
tions include traumatic bile duct injuries, biloma, biliary sep-
sis, biliary-venous fistula and biliary peritonitis [5,10-12]. 
Biliary complications have been reported in 3.2-7% of pa-
tients and they are more frequent in grade IV-V lesions [12]. 
They developed at a mean of 12 days post-injury and excep-
tionally in the first 72 hours [5, 9]. Biliary complications of  

 
Fig. (1). Abdominal CT: Grade III AAST liver injury managed non-operatively. Arrow: laceration >3cm. 

 
Fig. (2). Abdominal CT: Grade IV AAST liver injury managed non-operatively (haematoma <10 cm). 
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Fig. (3). Abdominal CT: Grade IV AAST liver injury managed non-operatively without morbidity. 

 
Fig. (4). Abdominal CT showing a grade IV AAST liver blunt trauma (Axial images). 

 
Fig. (5). Abdominal CT showing a grade IV AAST liver blunt trauma (Coronal images). 
 

BLT rarely cause mortality but they increase morbidity rates 
and length of hospital stay. Injuries can affect peripheral bile 
ducts or more uncommonly first- or second-order hepatic 
duct [11, 12]. The severity of complications is related to the 
level of the injured duct [11]. 

Diagnosis is based on clinical worsening appearing sev-
eral days after injury (abdominal pain, worsening of cardio-
pulmonary function), changes in analytical parameters (hy-
perbilirubinemia and leukocytosis) and imaging test (cholan-
gioRM, Tc-HIDA scintigraphy and CT) [1, 5, 10, 12]. Most 
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of the biliary complications of the BLT require some kind of 
percutaneous, endoscopic or surgical procedures for their 
management [1, 5, 10]. 

When a biloma is diagnosed the best treatment is a percu-
taneous drainage, with a resolution rate of 70%, although 
observation could be an option in small asymptomatic 
biloma [1]. If a persistent high out-put biliary leak is diag-
nosed, ERCP with stenting is the best choice with a thera-
peutic success rate close to 90% [1, 7, 9, 12]. Hemobilia 
should be treated by angioembolization [1].  

Surgery is performed on those patients who develop gen-
eralized biliary peritonitis or after failure of non-surgical 
techniques [5, 10]. Bile peritonitis causes abdominal pain 
and an "inflammatory syndrome" (fever and leukocytosis) 
[2, 12]. Classically, surgery was performed by laparotomy 
but the laparoscopic approach has been reported to be safe 
and effective [1, 2, 5, 10, 12]. The procedure consists of 
washing the abdominal cavity and placing drains. Cholecys-
tectomy and transcystic drainage should be performed selec-
tively [2, 8, 10]. There is no consensus regarding the deci-
sion of performing any surgical procedure on the liver injury 
if it is not actively bleeding [8, 10]. Some authors have em-
ployed hemostatic and tissue sealing agents to control biliary 
fistula [10]. Liver resections have been proposed when a 
first-order bile duct is injured although conservative man-
agement (ERCP with stenting and percutaneous drainage) is 
the most widely accepted strategy [11]. 
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