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Abstract 

Aim  

The aim of the study is to note the variation in the origin of right hepatic artery. 

Case report 

Variations in the arterial supply of liver and extrahepatic biliary apparatus are known to exist. 

In a study done on 30 cadavers at Seth G.S. Medical College and K.E.M. Hospital, Mumbai, 

India, during the period 2011–2012, it was found that right hepatic artery was originated from 

coeliac trunk in an adult male cadaver. 

Conclusion 

Variation in the origin of the artery may make it prone to injuries during surgical procedures 

including laparoscopic cholecystectomy, liver transplantation, etc., if due care is not taken.  

 

Keywords: Replaced right hepatic artery, Coeliac trunk, Liver transplantation, 

Cholecystectomy 

 

INTRODUCTION 

Right hepatic artery is a branch of proper hepatic artery which usually courses posterior to the 

common hepatic duct. Before entering into the porta hepatis, it gives off cystic artery which 

enters into the Calot’s triangle to supply gall bladder.  

Numerous variations in origin and branching pattern of right hepatic artery have been reported. 

A small number of normal variants are important to demonstrate angiographically because they 

may influence surgical and interventional radiological procedures. A vessel that supplies a lobe 

in addition to its normal vessel is defined as an accessory artery. A replaced hepatic artery 

(RRHA) is a vessel that does not originate from an orthodox position and provides the sole 

supply to that lobe. More commonly a replaced right hepatic artery or an accessory right hepatic 

artery arises from the superior mesenteric artery and can be identified at surgery by pulsation 

behind the portal vein. The accessory right hepatic artery may be injured during resections of the 

pancreatic head because the artery lies in close proximity to the portal vein. Occasionally, a 

replaced left hepatic artery or an accessory branch arises from the left gastric artery: these 

vessels provides a source of collateral arterial circulation in cases of occlusion of the vessels in 
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the porta hepatis. Rarely, accessory left or right hepatic arteries may arise from the 

gastroduodenal artery or aorta. The presence of replaced arteries can be lifesaving in patients 

with bile duct cancer: because they are further away from the bile duct they tend to be spared 

from the cancer, making excision of the tumour feasible. Knowledge of these variations is also 

important in planning whole and split liver transplantation.1 

 It is said that anatomical variations in the hepatic arterial supply are due to variant 

embryological development of the ventral arteries of the foregut and failure of these vessels to 

regress.2 

 

Case Report 

In the study done on 30 embalmed cadavers at Seth G.S. Medical College and K.E.M. Hospital, 

Mumbai during the period 2011–2012, a variant origin of the right hepatic artery was found in an 

adult male cadaver. The coeliac trunk was dissected and its branches were traced.There was a 

quadrifurcation of coeliac trunk which is a rare occurrence. RRHA was originated from coeliac 

trunk in addition to splenic artery, left gastric artery and common hepatic artery. It was observed 

that the replaced right hepatic artery was passing posterior to the common hepatic duct and gave 

cystic artery within the Calot’s triangle as shown in figure.It finally ran posterior to reach the 

right lobe of the liver. Common hepatic artery after giving gastroduodenal and right gastric 

artery continued as middle hepatic artery while left hepatic artery originated from left gastric 

artery.  

 

 

 

 
Figure: Replaced right hepatic artery (RRHA) originating from the coeliac trunk (CT). 

 (CA- Cystic artery, CHA- Common hepatic artery, SA- Splenic artery, LGA- Left gastric 

artery S- Superior, I- Inferior, R- Right, L- Left) 
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Discussion 

Literature reveals few reports of variant origin of the right hepatic artery.  

In 2013 Ford A. et al, reported a case of replaced right hepatic artery (RRHA) which was 

originated from the coeliac trunk as a trifurcation immediately posterior to the emergence of the 

common hepatic artery and splenic artery and distal to the left gastric artery.3 

Michel’s classic autopsy series of 200 dissections in 1966 defines 10 basic anatomic variations in 

hepatic arteries. It was modified to 6 types by Hiatt et al. in 1994. The RRHA found in this study 

is not classifiable in either system as it is given that it should emerge from the superior 

mesenteric artery or left gastric artery.4,5 

In 2006, Abdullah et al., have reported the variations in the origin of hepatic arteries in 31.9% of 

cases. In their study involving 932 patients, the variations were divided into three groups having 

48 common hepatic artery variations, 236 left or right hepatic artery variations and 13 rare 

variations including one case of right hepatic artery originating from the inferior mesenteric 

artery.6 

In a study conducted by Ugurel et al., a hepatosplenomesenteric trunk was seen in 1% and a 

splenomesenteric trunk was present in 1% patients.7 

Nayak S. et al in 2012, reported a case of quadrifurcation of the coeliac trunk into the common 

hepatic, splenic, left gastric and left hepatic arteries.8 

Miyaki T in 1989, stated that the aberrant hepatic artery, if present, arises from the leftgastric 

artery or from the superior mesenteric artery in 38.5% of the human foetal livers.9 

Sethi M et al in 2014, reported a case of accessory right hepatic artery which originated from the 

coeliac trunk along with its usual three branches namely splenic artery, left gastric artery and 

common hepatic artery.10 

Variation in origin and importance of accessory and replaced hepatic arteries are well 

documented by Michels NA4, Niederhuberet al.13, Kemeny et al.11, Brems et al.14, Hiatt et al.5, 

and Braun et al.15  

Knowledge of this variation is important in case of liver transplantation, hepatic artery infusion 

chemotherapy and transarterialchemoembolisation. Due to presence of an aberrant vessel, there 

is incomplete embolisation of liver tumours and it can also damage normal liver parenchyma 

during hepatic artery infusion chemotherapy and chemoembolisation.11,12Few of the related 

studies were reviewed 16-20.   Related studies on hepatic system was reported by Bawankule et al 

21 and Kirnake et al. 22. 

After going through extensive review of literature it was found that the present quadrifurcation of 

RRHA is unique as it was originated from coeliac trunk in addition to splenic artery, left gastric 

artery and common hepatic artery. 

 

CONCLUSION 

It is important for the surgeons to appreciate variant origin of the right hepatic artery during 

laparoscopic cholecystectomies, vascular radiological procedures, while carrying out a 

pancreaticoduodenectomy procedure or dissecting out the porta hepatis during resection of the 

liver and during both right lobe liver living donor and split graft transplantation. Since it is an 

end artery, its presence must be recognized so as to prevent damage to the artery. This is 

essential to avoid excessive bleeding from the injured right hepatic artery during surgery and 

prevent postoperative complications. 
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