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INTRODUCTION 

The celiac trunk which is a ventral branch of abdominal 

aorta typically divides into 3 branches, the left gastric, the 

splenic and the common hepatic artery. The common 

hepatic artery passes anteriorly and laterally below the 

epiploic foramen to the upper aspect of the first part of 

the duodenum. It gives the gastroduodenal artery and 

then the right gastric artery and continues as the hepatic 

artery proper. The hepatic artery proper passes anterior to 

the portal vein and ascends anterior to the epiploic 

foramen between the layers of lesser omentum. It is 

medial to the common bile duct and anterior to the portal 

vein. It divides further into right and left hepatic arteries; 

which supply right and left lobes of the liver 

respectively.
1
 According to literature, this typical pattern 

of hepatic arterial system is found in only 52 to 80% of 

individuals.
2 

A number of hepatic artery variations have been 

reported.
3,4

 The pre-operative knowledge of these hepatic 

artery variations are of particular importance to surgeons 

and radiologists while doing liver transplantation, 

transarterial chemo-embolization for hepatic tumors and 

to prevent vascular injuries during laproscopic 

cholecystectomy. We are reporting this unusual case of 

common hepatic artery dividing into seven terminal 

branches with absence of hepatic artery proper and 

presence of two left hepatic artery and two right gastric 

arteries. 

CASE REPORT 

During a routine abdominal dissection of a 50 year old 

male cadaver in the Department of Anatomy, Maulana 

Azad Medical College, New Delhi, a variation of hepatic 

arterial pattern was noticed. The common hepatic artery 

had its origin from the celiac trunk running towards the 

right side and upwards. Its length was 3.5 cm. At the porta, 

it directly divided into seven branches outside the liver. 

These included one gastroduodenal artery, two right gastric 

arteries, one right hepatic artery, one cystic artery and two 

left hepatic arteries. Hepatic artery proper was absent. The 

length of each artery was measured from its origin to 

termination. The gastroduodenal artery was 3.8 cm, the 

right gastric arteries were 2.5 and 3 cm, the left hepatic 

arteries were 1.5 and 2.5 cm, the right hepatic artery was 

1.5 cm and the cystic artery was 4 cm (Figure 1).  
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Figure 1: Photograph showing the common hepatic 

artery dividing into seven terminal branches in a 50 

year old male cadaver. CHA common hepatic artery, 

RHA right hepatic artery, LHA(1) first left hepatic 

artery supplying II, III, IV hepatic segments, LHA(2) 

second left hepatic artery supplying caudate lobe, 

RGA two right gastric arteries, GDA gastroduodenal 

artery, SPA splenic artery, LGA left gastric artery, LL 

left hepatic lobe, RL right hepatic lobe, CL caudate 

lobe, QL quadrate lobe, DD duodenum, P pancreas, 

SP spleen, FL falciform ligament, CD cystic duct, 

CHD common hepatic artery. 

The gastroduodenal artery ran inferiorly behind the first 

part of duodenum and divided into superior 

pancreaticoduodenal and right gastroepiploic arteries. 

The two right gastric arteries also ran inferiorly towards 

the pylorus and supplied the stomach. The cystic artery 

passed behind the common hepatic duct and then between 

the inferior surface of liver and upper surface of gall 

bladder to supply the gall bladder. The right hepatic 

artery passed anteriorly to the portal vein and medial to 

the common bile duct and was traced into the 

parenchyma of the liver. It was seen supplying the right 

hepatic lobe which included segments V, VI, VII, and 

VIII of liver. The remaining two branches supplied the 

left hepatic lobe as the left hepatic arteries out of which 

one passed anterior and medial to the portal vein and 

another ran posterior to the portal vein. They were further 

traced into the substance of the liver. It was observed that 

the anterior branch supplied II, III, IV (quadrate lobe) 

hepatic segments; the posterior branch supplied the 

caudate lobe (segment I). The course and origin of 

splenic and left gastric arteries were normal. 

DISCUSSION 

A number of variations in the hepatic arterial pattern have 

been reported by various authors. Michel categorized the 

origin of hepatic artery from ten different sources.
3
 The 

type I was normal pattern, in type II, a replaced right 

hepatic artery was present arising from left gastric artery. 

In type III, a replaced left hepatic artery from superior 

mesenteric artery and in type IV, replaced left and right 

hepatic artery from left gastric and superior mesenteric 

artery respectively was present. In type V and VI, an 

accessory left or right hepatic artery was present 

originating from left gastric and superior mesenteric 

artery respectively. In type VII, both accessory left and 

right hepatic artery was present originating from left 

gastric and superior mesenteric artery respectively 

whereas in type VIII, they were seen originating from 

superior mesenteric artery and left gastric respectively. In 

type IX and X, the common hepatic artery was seen 

originating from superior mesenteric artery and left 

gastric respectively. Similarly, Hiatt et al. in a study of 

1000 patients described six different origins of hepatic 

artery
4
: the typical anatomy (type I), left hepatic artery 

arising from left gastric artery (type II), right hepatic 

artery from superior mesenteric artery (type III), replaced 

left and right hepatic artery from left gastric and superior 

mesenteric artery respectively (type IV), common hepatic 

artery from superior mesenteric artery (type V), common 

hepatic artery from aorta (type VI). These two 

classifications are universally accepted. Our finding does 

not fall into any of these categories and has seldom been 

reported.  

Covey et al. reported the division of the common hepatic 

artery into four branches viz. the gastroduodenal, the 

right hepatic, the left hepatic and the middle hepatic 

arteries in 0.5% of the 600 cases.
5
 A division of the 

common hepatic artery into a maximum of seven 

branches viz. two right hepatic arteries, three left hepatic 

arteries, the superior pancreatico-duodenal and the right 

gastroepiploic artery has been reported by Sharmila Saran 

et al.
6
 In the present case, the common hepatic artery is 

also dividing into seven branches which are different 

from above viz. one right hepatic artery, two left hepatic 

arteries, one cystic artery, two right gastric arteries and 

one gastroduodenal artery. This type of variation has not 

been reported in literature. 

Accessory left hepatic arteries are reported in 11% of 

cases with origin mainly from the left gastric artery, 

hepatic artery proper or the celiac trunk.
2
 But incidence 

from the common hepatic artery is very rare as reported 

by Futura et al
7
 and Pai et al.

2
 In the present case, both 

left hepatic artery were found to arise from the common 

hepatic artery. Ugurel et al. reported that the incidence of 

the variations of celiac trunk and hepatic arteries 

increased with the presence of the accessory renal 

arteries. However, the renal arteries were normal in the 

present case.
8
 

The anomalous branching pattern of hepatic artery has an 

embryological basis. In embryonic life, the dorsal aorta 

gives many vitelline branches. These arteries start fusing 

and regressing which finally give rise to the celiac, the 

superior and inferior mesenteric arteries. The left hepatic 

artery, the middle hepatic artery and the right hepatic 
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artery initially arise from the left gastric artery, the celiac 

axis and the superior mesenteric artery respectively. Later 

on, the embryonic left and right hepatic arteries regress 

and the middle hepatic artery persists as the hepatic artery 

proper in adults. The hepatic artery proper divides into 

right and left hepatic artery near the hilum of liver. 

Variable branching pattern or accessory hepatic arteries 

are due to failure of regression of these arteries.
6,9

 Each 

and every variation is important as ignorance of its 

knowledge may lead to potential risks or complications.  

The anomalous branching pattern of hepatic artery may 

be attributed to the errors in the complex developmental 

stages of vascular pattern. In intrauterine period, 

hepatocystic bud arises from the junction of the foregut 

and midgut. This bud receives blood supply from the 

direct branches of aorta, coeliac trunk and the superior 

mesenteric artery. Consecutively, some of these vessels 

persists and others are absorbed, resulting in the mature 

vascular pattern.
6,9

 Any errors in this complex process 

results in an unusual vascular pattern as observed in this 

case. 
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