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With increasing proportion of non-operative management 
(NOM) for liver injury in western literature, liver resection is 
less often required. In Malaysia, trauma patients are 
managed in hospitals with high casualty loads. Intensive 
care facilities are shared across multiple disciplines. 
Specialized surgical intensive care unit is yet to be 
developed. Due to these reasons, the applicability and 
safety of NOM in local or Malaysian setting is unknown. To 
date, there is no published report on safety of NOM from 
the country. However, non-operative approach remains 
popular. 
Liver resection is the least favoured operative procedure for 
treatment of liver injuries due to high morbidity and 
mortality. Recent data of complex liver injuries contradict 
this with good outcome despite the major surgery (1). We 
present a middle aged lady with blunt liver injury after a 
motor vehicle accident, treated with resectional 
debridement using non-anatomical technique. We discuss 
the indication of the early operative management (OM), the 
benefit of liver resection and the advantage of non- 
anatomical technique. 

A 34 years old Chinese lady presented to a district 
hospital after a motor vehicle accident. Her car hit a tree 
while she was trying to avoid another car from opposite 
direction. She complained of abdominal pain. But there was 
no loss of consciousness or limb deformity. Her blood 
pressure one hour from the time of injury was 
124/69mmHg and heart rate was 90bpm. There was 
localized tenderness over right hypochondriac region. 
Focused assessment sonography for trauma (FAST) initially 
excluded intraperitoneal free fluid. Within 4 hours from 
time of injury, she developed hypotension that responded 
to fluid resuscitation and 2 units of packed red blood cells 
transfusion. Blood parameters revealed haemoglobin of 
10.6 g/dl with a normal renal function and coagulation 
profile. Twelve hours following the injury, she complained 
of increasing abdominal pain and had generalized 
abdominal tenderness with mean arterial blood pressure of 
60mmHg and tachycardia of 110 bpm. She was transfused 
with another 2 unit of packed red blood cells due to 
repeated haemoglobin level of 8g/dl. Repeated FAST show 
free fluid in Morrison’s pouch. Contrasted CT abdomen was 
performed and showed part of the liver was ischemic with 
hypodensity at segments VI, VII, VIII and patchy small areas 
of hyperdensity seen. There was moderate 
hemoperitoneum (figure 1). She was transferred to a 
tertiary hospital with trauma team and underwent an 

exploratory laparotomy due to borderline hemodynamic 
status, evidence of hemoperitoneum and persistent 
requirement of packed red blood cells transfusion. 
Intraoperatively, we found the right liver lobe involving 
segment VI, VII and VIII was devascularized with dark 
congested appearance (figure 2). Two liters of 
hemoperitoneum was drained. Mean arterial pressure able 
to maintain above 65mmHg with no inotrope. Hence, a 
non-anatomical liver resection was carried out.  

 
Figure 1: Contrast enhanced computed tomography of abdomen 
in Axial view showing devascularized liver segments of VI, VII and 
VIII (red arrow) with hemoperitoneum over perihepatic and 
perisplenic area (blue arrow). 

 
Figure 2: Intraoperative Pictures. Devascularized liver segments 
VI, VII and VIII (blue arrow) are dissected from remaining healthy 
liver parenchymal (black arrow). Foley catheter was encircled 
around the liver at border to reduce bleeding and facilitate 
retraction. 
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Postoperative, she was extubated and put on oxygen via a 
facemask. She was monitored in high dependency ward for 
2 days and later in the general ward for one week.  She had 
no signs of bile leak or jaundice. 

The popularity of non-operative management (NOM) for 
liver injury has made liver resection a least favourable 
treatment option. NOM can avoid non-therapeutic 
laparotomy and unnecessary liver resection. It is associated 
with fewer intra-abdominal complications, reduced number 
of transfusions, reduced hospital cost and earlier discharge 
(2). About 80% of the liver injuries can be treated with NOM 
but it is contraindicated in patients with peritonitis or 
hemodynamic instability. (2)  Other than these 2 
contraindications, there is lack of evidence when one shall 
proceed with an operative management for liver injury. It 
was reported that patients with severe head injury or elder 
age, early aggressive operative management maybe 
necessary to prevent any episode of hypotension (3). Other 
predictors for surgery include grade of liver injury and 
presence of multiple organs injuries (4).  A centre capability 
for precise diagnosis of the severity of liver injuries  (5) and 
provision of an intensive management (frequent 
hemoglobin controls, frequent clinical monitoring and 24-h 
CT-scan, angiography and operating room availability) is 
another factor to be considered when choosing a patient 
for NOM. (2) 

In this case, we decided early surgery because her 
haemoglobin dropped despite being transfused with 
packed red blood cells within twelve hours of trauma and 
there was evidence of hemoperitoneum with grade 3 liver 
injury. A multicentre study shown that NOM can lead to a 
high rate of liver related complications especially in those 
with higher grade of liver injury and first 24 hours blood or 
blood components transfusion (6). The authors reported 61 
of 699 patients with complex liver injuries developed 87 
hepatic complications (bleeding, biliary, abdominal 
compartment syndrome, infections) which required 86 
multimodality treatments (angioembolization, endoscopic 
retrograde cholangiopancreatography and stenting, 
interventional radiology drainage, paracentesis, laparotomy 
and laparoscopy). (6) Another reason for early surgery is 
due to our centre incapability of providing a consistent 
intensive management. Though we have trauma surgeon in 
house, but the hospital’s intensive care unit and operating 
rooms are heavily loaded with patients from multiple 
disciplines. There is a need for the setup of a trauma 
theatre and surgical/trauma intensive care unit (ICU) to 
provide a sustainable, effective intensive management on 
patients suitable for NOM. As there are increasing 
evidences of a surgical/trauma ICU lower post-injury 
complications and death. (7) (8) 

Excessive use of NOM is associated with increased 
morbidity including early and late haemorrhage with biliary 
complications (6) (9). Though, initial report on liver 
resection for liver injury was associated with high mortality, 
recent evidence proves otherwise. Patricio et al 
retrospectively reviewed 216 adult liver trauma, reported 
56 patients underwent liver resection with 23 cases being 
non-anatomical. The liver resection related morbidity was 

30% and mortality was 9% (1). Liver transplant surgeons 
also reported better rate of liver related morbidity with 
early liver resection. (10) Another author reported liver 
resection is the only life saving option in a complex hepatic 
injury with torn right hepatic vein. Our hospital possesses 
the only trauma unit equipped with trauma surgeon in the 
country. The trauma surgeons are trained to perform liver 
surgery. Weighing the risk of keeping the devitalised liver 
segments for which liver abscess, biloma and continuing 
bleed from torn intrahepatic vessels can complicate this 
patient, early liver resection was performed. 

Resectional debridement in liver injury can be done with 
anatomical and non-anatomical technique. (1) 
(11)  Anatomic liver resection is defined by the complete 
removal of a liver segment or sub-segment that receives 
blood through the segmental or sub-segmental portal vein, 
respectively. In contrast, line of dissection for non-anatomic 
liver resection doesn’t follow the limit of the liver segments. 
The benefit of this is preserving more healthy liver tissue, 
reduce the risk of developing post-operative hepatic failure, 
better operative risk and reduced surgical stress (12). In 
blunt liver trauma, non- anatomic resection is preferred in 
unstable patients and during damage control surgery as it is 
safer and easier. (13) 

Early resectional debridement for blunt liver injury in 
selected patients can lower liver injury related morbidity 
and mortality. A local study on patients with liver injuries is 
warranted to guide the treatment algorithm in our setting.  
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