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Hepatic artery variations: a case report

Introduction
The anatomy of the hepatic artery is of great clinical 
significance in all hepato-biliary surgeries including liver 
transplants. Recently, due to the rapid increase in the number 
of liver transplants and laparoscopic cholecystectomy the 
importance of hepatic artery anatomy has become apparent. In 
liver transplants appropriate evaluation of hepatic arteries is 
essential for reducing operative and post-operative morbidity 
and mortality in donors and recipients both. As early as 1756 
Haller mentions presence of angiogenic variation of hepatic 
artery in his literature on celiac axis variations [1]. Hepatic 
artery variation was first described by Michels et al. in the 
1960s based on dissection of 200 cadavers [2]. They described 
10 basic anatomical variations which was subsequently 
modified and simplified to 6 types by Hiatt et al. in 1994 based 
on study of 1000 donor livers that were used for orthotropic 
transplantation between 1983 to 1993 [3].
The usual arterial supply of the liver comes from the common 
hepatic artery (CHA), arising from the celiac trunk (CT) and 
dividing into gastroduodenal artery (GDA) and proper hepatic 
artery (PHA). PHA divides distally into right and left branches. 
Modification of this dominant scheme is seen in 25-75% of the 
cases [3].
Jones et al. stated that when there is one vascular variation, 
there is higher chance of multiple variations [4]. 

Both Kemeny et al. and Niederhuber and Ensminger describe 
a pattern termed trifurcation (common hepatic artery divides 
to form gastroduodenal, right and left hepatic arteries) which 
was seen in our case [5, 6].
Our case study will provide an additional data of hepatic 
artery variation to surgeons performing procedures in and 
around the porta hepatis.

Case Report
During routine undergraduate dissection, variations in the 
hepatic arteries were noticed. They were seen in a 45-year-
old obese female cadaver. Other six cadavers used by students 
for dissection were also studied for possible hepatic artery 
variations. However, rest was seen to follow usual vessel 
pattern. Thereafter detailed dissection was carried out in the 
case cadaver to establish branches of the celiac trunk.
Digital photographs were taken with Canon 10MP, x3 optical 
zoom in auto mode without flash of arterial distribution from 
celiac trunk in situ (Figure 1). After this the hepato-biliary 
apparatus was taken out with duodenum and pancreas. These 
were placed on a white sheet and additional photograph 
taken.
It was observed in our cadaver that common hepatic artery 
trifurcated to form gastroduodenal, right hepatic and left 
hepatic arteries. The cystic artery was found to emerge from 
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Abstract
Variations in hepatic arteries were noticed in a female cadaver during dissection for undergraduate 
students. Detailed dissection was carried out to establish branches from celiac trunk. It was 
observed in our cadaver that common hepatic artery trifurcated to form gastroduodenal, right 
hepatic and left hepatic arteries. The cystic artery was a branch from left hepatic artery. The 
right gastric artery was seen to arise from left hepatic artery. In clinical practice the in-depth 
knowledge of not only “standard” anatomy but variational anatomy is essential to minimize 
morbidity encountered during hepato-biliary surgeries. The angiogenic pattern seen in our case 
forms 1-2% of all documented variations.
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left hepatic artery. The right gastric artery was seen to arise 
from left hepatic artery (Figure 2).

Discussion
Introduction of laparoscopic cholecystectomy and emergence 
of liver transplants has stimulated renewed interest in 
hepatic artery variations. The extra-hepatic arteries must be 
identified with precision at the time of liver harvest to avoid 
injuries that might compromise complete artery ligation of 
the graft [7].
Michel’s classic autopsy series of 200 dissections in 1966 
defines 10 basic anatomic variations in hepatic arteries [2]. It 
was modified to 6 types by Hiatt et al. in 1994 [3]. However, 
it is not all inclusive classification and variants exist beyond 
this classification. Trifurcation of common hepatic artery 
into right and left hepatic arteries and gastroduodenal artery 
with no hepatic artery proper is classified as variant of Type 
I in Hiatt classification. The knowledge of this variation 
is important in planning liver transplantation, hepatic 
artery infusion chemotherapy and transarterial chemo-
embolization. A preoperative visceral angiogram provides a 
map for revascularization. The presence of an aberrant vessel 
can result in incomplete embolization of liver tumors and 
improper catheter tip placement, causing damage to normal 
liver parenchyma during chemoembolization or hepatic 
artery infusion chemotherapy [5, 8].
It is further emphasized that once a variation is identified 
there is likely chance of multiple variations [4]. In our case in 
addition to trifurcation, the right gastric artery was seen to 
arise from left hepatic artery instead of hepatic artery proper, 
and the cystic artery is seen as branch from left hepatic artery 
instead of the right hepatic artery.

Surgical mistakes from failing to appreciate hepatic artery 
anatomy continue to be made with serious consequences 
to the patient which also has medico-legal implications. 
Our case report will help to augment all existing data with 
regards to hepatic artery variations and will re-emphasize the 
importance of identifying the anatomy and variations of the 
hepatic artery before performing liver transplants, hepatic 
artery infusions and trans-arterial chemo-embolization.

References

[1]	 Haller A. Icones Anatomicae in quibus praecipae partes corporis humani delineate 
proponuntur et arteriarum potissimum historia continetur. Gottingen. Vandenhoeck. 1756; 
VIII 270.

[2]	 Michels NA. Newer anatomy of the liver and its variant blood supply and collateral 
circulation. Am J Surg. 1966; 112: 337–347.

[3]	  Hiatt JR, Gabbay J, Busuttil RW. Surgical anatomy of the hepatic arteries in 1000 cases. Ann 
Surg. 1994; 220: 50–52.

[4]	 Jones RM, Hardy KJ. The Hepatic artery: a reminder of surgical anatomy. J R Coll Surg Edinb. 
2001; 46: 168–170.

[5]	 Kemeny MM, Hogan JM, Goldberg DA, Lieu C, Beatty JD, Kokal WA, Riihimaki DU, Terz JJ. 
Continuous hepatic artery infusion with an implantable pump: problems with hepatic artery 
anomalies. Surgery. 1986; 99: 501–504.

[6]	 Niederhuber JE, Ensminger WD. Surgical considerations in the management of hepatic 
neoplasia. Semin Oncol. 1983; 10: 135–147.

[7]	 Chen CY, Lee RC, Tseng HS, Chiang JH, Hwang JI, Teng MM. Normal and variant anatomy 
of hepatic arteries angiographic experience. Zhonghua Yi Xue Za Zhi (Taipei). 1998; 61: 
17–23.

[8]	 Todo S, Makowka L, Tzakis AG, Marsh JW Jr, Karrer FM, Armany M, Miller C, Tallent MB, 
Esquivel CO, Gordon RD, Iwatsuki S, Starzl TE. Hepatic artery in liver transplantation. 
Transplant Proc. 1987; 19: 2406–2411.

Figure 1. Arterial distribution of celiac trunk in situ. (SA: splenic 
artery; CT: celiac trunk; AA: abdominal aorta; LGA: left gastric artery; 
CHA: common hepatic artery; LHA: left hepatic artery; RHA: right 
hepatic artery; GDA: gastroduodenal artery; PV: portal vein)
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Figure 2. Hepatic artery distribution with hepato-bliliary apparatus 
taken out   along with duodenum and pancreas. (CHA: common 
hepatic artery; LHA: left hepatic artery; RHA: right hepatic artery; 
GDA: gastroduodenal artery; PV: portal vein; RGA: right gastric artery; 
CA: cystic artery)
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