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Abstract

Background: Hepatic artery avulsion following politrauma is an extremely rare condition with a very high mortality rate.
Management is based on damage control surgery given the precarious situation of these patients. Ligating the artery is one
option under such circumstances, despite potential consequences including ischemic cholangiopathy (IC). Ischemic cholan-
giopathy, which can be caused by an insufficient blood supply to the bile duct, generally results in stricture and recurrent
cholangitis, and the need for a liver transplant in extreme cases.

Case presentation: We present the case of a 37-year-old male with multiple traumas after falling from the third floor of a
building. He was hemodynamically unstable upon arrival at the emergencies department, with no improvement on admin-
istration of aggressive fluid therapy. A Echo-FAST exam evidenced fluid in all quadrants, so the patient was transferred to
the operating room where a 4-litre hemoperitoneum secondary to total avulsion of the proper hepatic artery was observed.
The patient required massive transfusion and vasoactive drugs, with instability throughout the intervention; therefore, we
decided to ligate the proper hepatic artery. Hepatic dysfunction and diffuse IC with multiple episodes of recurrent cholan-
gitis were observed during the postoperative period. Given the irreversible clinical picture, we opted for a liver transplant 70
days after the patient’s initial admission. The patient died on Day 34 post-transplant due to irreversible ischemic brain dam-
age and a right occipital hemorrhage.

Conclusions: Hepatic artery avulsion due to trauma is very rare and its management very complex, and in certain situa-
tions the artery must be ligated. The main consequence of ligating the hepatic artery is IC, which is more frequently
observed secondary to iatrogenic lesions or systemic diseases, while very few cases have been published in which IC is sec-
ondary to hepatic artery avulsion caused by hepatic trauma. Treatment depends on the extent of ischemia, and when the
damage is diffuse, as in our case, it may involve a liver transplant.
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BACKGROUND
The liver is the second most commonly injured organ following
blunt abdominal trauma [1]. Injuries tend to be grade I–III [1], so
they can be managed through nonsurgical treatment involving
intensive care or interventional radiology, while the patient
remains hemodynamically stable. Current mortality rates for
hepatic trauma are around 0–8% depending on the grade of the
injury [2]. Grade V–VI injuries are associated with hepatic avul-
sion or porta hepatis injury (grade III, Niamieno et al.). [3] It sup-
pose such a challenge for any surgeon that, in extreme cases,
liver transplantation may be the best therapeutic option [4].

CASE PRESENTATION
Here we present the case of a 37-year-old male with a psychi-
atric history and harmful use of alcohol and cocaine. He was
admitted to emergency services after falling from the third
floor of a building. The patient was hemodynamically unstable
upon arrival and did not improve with aggressive fluid therapy.
X-rays were taken of the pelvis and thorax, and a chest tube
inserted in the left thorax due to pleural effusion with serosan-
guineous fluid discharge. A Echo-FAST was performed where
abundant free fluid was observed in all the quadrants, being
transferred to the operating room for an emergency laparot-
omy, evidencing a 4-liter hemoperitoneum secondary to an
active arterial bleeding from a complete avulsion of the hepatic
artery itself as well as multiple hepatic lacerations. The patient
remained unstable throughout surgery, requiring massive
transfusion and vasoactive agents, thus we decided to ligate
the proper hepatic artery and perform temporary abdominal
closure using the vacuum pack technique [5].

He was admitted to the Resuscitation Unit and after hemo-
dynamic recovery, a CT scan was performed with no neuro-
logical lesions, confirming the findings observed intraoperatively
as well as the absence of blood flow in the hepatic artery (Fig. 1).

Hepatic dysfunction (ALT 3 800, TBil 6, 74 000 platelets/μl, IP
40%), probably secondary to ischemic hepatitis, was observed
during the immediate postoperative period. The abdomen was
closed definitively three days after the trauma.

On the seventh postoperative day (POD), discharge of bile
contents was observed by the abdominal drainages. Therefore,
given the suspicion of ischemic cholangiopathy (IC) and the
poor clinical situation of the patient, a transparietohepatic
cholangiography was performed for diagnostic and therapeutic
intention, demonstrating a destructuring of the intra- and
extrahepatic bile duct compatible with ischemic cholangiopa-
thy, so an internal–external transhepatic drainage was inserted.
After clinical improvement, the study was completed with an
MRI that showed signs of multiple hepatic infarctions and dif-
fuse IC (Fig. 2).

After a slight clinical improvement, on POD 40, the patient
developed a septic shock secondary to cholangitis with mul-
tiple bilomas observed on a CT scan.

Considering the irreversible IC, and after sepsis control, it
was decided, in a multidisciplinary committee, to include it in
the waiting list for liver transplantation [6]. The transplant was
performed 70 days after admission, requiring biliary recon-
struction with a hepaticojejunostomy

After the transplant, the patient required three re-operations
and two arteriographies due to hemoperitoneum, without
revealing the origin of the bleeding.

On day POD after the transplant, he presented bilateral
mydriasis and decreased level of consciousness. The brain CT

scan showed multiple bilateral ischemic lesions and a right
occipital hemorrhage. After consulting with neurosurgery and
in a multidisciplinary session, it was decided to limit the thera-
peutic effort, dying on POD 36 after transplantation.

DISCUSSION
Most of the hepatic traumas are mild, allowing a non-operative
management. However, the literature contains very few cases
of hepatic trauma with avulsion of the hepatic artery, which
mortality rate is in the range of 50–100% [7]. The management
of this clinical situation is very complex and determined by the
patient’s hemodynamic status. Although attempts can be made

Figure 1: TAC reconstruction of hepatic artery avulsion.

Figure 2: MRI: biliary tract, multiple stenosis. ischemic cholangiopathy.
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to reconstruct the hepatic artery, the patient is generally in a
precarious situation and the surgeon probably lacks experience
of this scenario, so the most recommendable option could be
damage control surgery, which usually involves ligating the
hepatic artery and hepatic packing depending on the asso-
ciated hepatic lesion [8].

The main consequence of ligating the hepatic artery is typic-
ally IC, as occurred in the present case.

Ischemic cholangiopathy is focal or diffuse damage to the
bile duct secondary to an inadequate arterial blood supply. IC
occurs because the hepatic artery is the only arterial supply to
the bile duct, with 50% of the artery’s blood flowing to the bile
duct.

The most common cause is artery stenosis or thrombosis
after a liver transplantation [9], but IC could be secondary to
any injury of the hepatic artery, namely in the case of arterial
infusion of toxic agents such as intra-arterial chemotherapy,
arterial embolization, advanced AIDS, radiotherapy, polyarteri-
tis nodosa, or hemorrhagic telangiectasia syndrome.

Damage to the biliary tree causes necrosis, bile leakage, bilo-
mas, fibrosis and stricture, which manifests clinically as recur-
rent cholangitis.

A diagnosis of IC should always be suspected whenever
there are bile duct abnormalities in the context of an interven-
tion or a systemic process that could affect arterial flow.

The diagnosis of suspicion is confirmed with laboratory
tests, wherein we can detect a cholestatic pattern through ele-
vated levels of alkaline phosphatase, gamma-glutamyl trans-
ferase and bilirubin, which could give rise to liver failure in
more advanced cases. The clinical picture is based around
recurrent cholangitis. An MRI is the test of choice to confirm
this suspicion, which in the first stage manifests with biliary
casts or bilomas, whereas multiple, irregular strictures appear
in advanced stages.

Treatment should be individualized depending on the
patient’s signs and symptoms and the extent of their injuries.
Focal damage can be managed conservatively through dilata-
tion and endoscopic or percutaneous drainage and stent place-
ment. However, in the case of diffuse injury, transplant could
be the treatment of choice once the septic process is under con-
trol [10].

CONCLUSIONS
Liver trauma is a very uncommon cause of liver transplant-
ation. Nevertheless, hepatic artery injuries due to trauma

lesion may need arterial ligation leading to the development of
ischemic cholangiopathy. Liver transplantation may be indi-
cated in cases of severe ischemic cholangiopathy

CONFLICT OF INTEREST STATEMENT
None declared.

REFERENCES
1. Tinkoff G, Esposito TJ, Reed J, Kilgo P, Fildes J, Pasquale M,

et al. American Association for the Surgery of Trauma
Organ Injury Scale I: spleen, liver, and kidney, validation
based on the National Trauma Data Bank. J Am Coll Surg
2008;207:646–55.

2. Melloul E, Denys A, Demartines N. Management of severe
blunt hepatic injury in the era of computed tomography
and transarterial embolization: a systematic review and
critical appraisal of the literature. J Trauma Acute Care Surg
2015;79:468–74.

3. Oniscu GC, Parks RW, Garden OJ. Classification of liver and
pancreatic trauma. HPB 2006;8:4–9.

4. Krawczyk M, Grat M, Adam R, Polak EG, Klempnauer J, Pinna
A. Liver transplantation for hepatic trauma: a study from the
European Liver Transplant Registry. Transplantation 2016;100:
2372–81.

5. Ribeiro MAF, Barros EA, de Carvalho SM, Nascimento VP,
Neto JC, Fonseca AZ. Open abdomen in gastrointestinal sur-
gery: Which technique is the best for temporary closure
during damage control? World J Gastrointest Surg 2016;8:
590–7.

6. Gudnason HO, Böjornsson ES. Secondary sclerosing cholan-
gitis in critically ill patients: current perspectives. Clin Exp
Gastroenterol 2017;10:105–11.

7. Graham DD, May AK, Moore M, Young JS. Management of
hepatic artery injury: Case report. Am Surg 1997;63:327–9.

8. Carmona RH, Peck DZ, Lim RC Jr.. The role of packing and
planned reoperation in severe hepatic trauma. J Trauma
1984;24:779.

9. Deltenre P, Valla DC. Ischemic cholangiopathy. J Hepatol
2006;44:806–17.

10. Imam MH, Talwalkar JA, Lindor KD. Secondary sclerosing
cholangitis: pathogenesis, diagnosis, and management. Clin
Liver Dis 2013;17:269–77. Epub 2012 Dec 20.

Liver transplantation following hepatic artery avulsion | 3


	Liver transplantation following hepatic artery avulsion in a trauma patient
	BACKGROUND
	CASE PRESENTATION
	DISCUSSION
	CONCLUSIONS
	Conflict of Interest statement
	References


