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CLINICAL STUDY

Variations of the celiac trunk and its branches associated with 
the shift of vascular hilum (porta hepatis) of the liver
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Abstract: The knowledge of vascular variations, like other anatomical variations, is important during the opera-
tive, diagnostic and endovascular procedures in abdomen. This report describes variations in the celiac trunk 
and abnormal entry of hepatic arteries into the liver as found during routine dissection in approximately 65 years 
old female cadaver. The celiac trunk was two inches long and gave 2 inferior phrenic arteries, a left gastric ar-
tery, and then bifurcated into a splenic and a common hepatic artery. The common hepatic artery gave rise to 
left hepatic artery, which entered the liver through fi ssure for ligamentum venosum. The common hepatic artery 
then divided into right hepatic and gastroduodenal arteries. The cystic artery was a branch of the left hepatic 
artery. The porta hepatis of the liver was situated on the right side of the caudate lobe.
The knowledge of variation reported here is important during endovascular procedures, cholecystectomy and 
liver transplantation from the living donors (Fig. 2, Ref. 18). Full Text in PDF www.elis.sk
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The hepatic, splenic and left gastric arteries are considered as 
the “main classic branches” of the celiac trunk (CT). In the em-
bryonic life, yolk sac is supplied by vitelline arteries. Later they 
gradually fuse and help in formation of the arteries dorsal to the 
mesentery of the gut. In the adult, they are developed as CT, su-
perior mesenteric and inferior mesenteric arteries. These vessels 
supply the derivatives of foregut, midgut and hindgut, respectively 
(1). CT supplies the parts of the foregut like liver, stomach, pan-
creas and superior part of duodenum. Variations of the CT and its 
branches, their relationship to surrounding structures are therefore 
of particular importance from a surgical perspective (2, 3).

Material and methods

During the gross anatomy dissection of the abdomen of ap-
proximately 65 year old female cadaver, we observed variations in 
the branching pattern, course and distribution of the celiac trunk. 
Some variations were also found at the porta hepatis of the liver. 
The celiac artery was two inches long. It fi rst gave a pair of infe-
rior phrenic arteries and a left gastric artery and then bifurcated 
into splenic and common hepatic arteries (Figs 1 and 2). The com-
mon hepatic artery gave a left hepatic artery, which entered the 

liver through the fi ssure for ligamentum venosum (Fig. 2). Near 
the inferior surface of the liver, the left hepatic artery gave a cys-
tic artery to the gall bladder (Fig. 1). The cystic artery entered the 
Calot’s triangle passing anterior to the common hepatic duct. The 
common hepatic artery terminated by dividing into gastroduode-
nal and right hepatic arteries. The right hepatic artery entered the 
liver through the porta hepatis. 

The porta hepatis was situated between the caudate lobe and 
the right lobe of the liver. The right hepatic artery, bile duct and 
portal vein were seen entering/leaving the liver at porta hepatis 
(Fig. 2). The posterior surface of the liver was merged with the 
inferior surface and the groove for inferior vena cava was very 
small. The actual place for the vena caval groove was occupied 
by the porta hepatis. 

Discussion

Celiac trunk is a ventral splanchnic branch of aorta. It has a 
short course of 1.25 cm, after which it divides into splenic, common 
hepatic and left gastric arteries. Variations in the branches of the 
celiac trunk are common. Yuksel et al (1998) have reported a case 
of inferior phrenic trunk arising from celiac trunk and an aberrant 
right hepatic artery arising from the superior mesenteric artery. A 
common trunk of left gastric and left inferior phrenic arteries, aris-
ing from celiac trunk has been reported by Cavdar (1998). Bordei 
and Antohe (2002) have reported separate aortic origin of all the 
three branches of celiac trunk. They also reported the presence of 
celiaco-mesenteric trunk, hepatosplenic and hepatogastric trunks. 
Hepatogastric and hepatosplenic trunks have also been reported 
by Demirtas et al. (2005). Yildirim et al (2004) have reported the 
origin of middle colic artery from the celiac trunk. The occurrence 
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of a celiacomesenteric trunk is only 1–2.7 % of cases (Cavdar et 
al, 1997). Cicekcibasi et al (2005) have reported the presence of 
a celiacomesenteric trunk, which gave rise to the left gastric, the 
common hepatic, the splenic, the left gastro-epiploic, the right and 
left inferior phrenic arteries. Nayak (2006) has reported the pres-
ence of an abnormally long celiaco-mesenterico-phrenic trunk, 
which gave a common inferior phrenic trunk, a celiac trunk and a 
superior mesenteric artery. The celiac trunk is usually a short trunk. 
In the current case, the trunk was abnormally long and branched 
in a different manner than that available in the literature. 

Variations in the origin, course and distribution of the hepatic 
arteries is common and are surgically important. Abdullah et al 
(2006), have done an extensive study on the variations of the 
hepatic arteries in liver transplant cases. In their study on 932 
patients, normal hepatic artery distribution was found in 68.1 % 
cases. Variations of hepatic artery were detected in 31.9 % and 
were divided into three groups describing 48 common hepatic ar-
tery anomalies, 236 left or right hepatic artery anomalies and 13 
rare variations including one case of right hepatic artery stemmed 
from the inferior mesenteric artery and one case of normal com-
mon hepatic artery passed behind the portal vein. Uva et al (2007) 
reported a common hepatic artery arising from the left gastric ar-
tery in a cadaveric liver donor.

The origin of the left hepatic artery directly from the common 
hepatic artery and giving a large branch to the gall bladder and 
then entering the liver through fi ssure for ligamentum venosum 
is interesting and has not been reported earlier. This kind of ab-
normal course and distribution may be useful for surgeons doing 
cholecystectomy and liver transplant in living donors. 

The cystic artery is normally a branch of right hepatic artery. 
It reaches the neck of the gall bladder by passing posterior to the 
common hepatic duct. Variations in the origin of the cystic artery 
are known. Mlakar et al (2003) studied the blood supply of gall 
bladder in 81 subjects. The gallbladder was supplied by one cystic 
artery in 86 % and by two arteries in 14 % of cases. When a single 
artery was present, it originated from the right hepatic artery in 
53 % of livers. In the study of Flisinski et al (2004) the cystic ar-
tery was most often (97.06 %) a single vessel and rarely (2.94 %) a 
double vessel. It arose most often (82.34 %) from the right proper 
hepatic artery, rarely from its trunk (8.82 %) or its left branch 
(5.88 %) and most rarely (2.94 %) from the gastroduodenal artery. 
A thorough knowledge about the origin of the cystic artery is sur-
gically important, especially when intraoperative or post-operative 
bleeding occurs in the gallbladder fossa. Insuffi cient recognition of 
its anatomical variation may contribute to a dangerous situation, 
especially during laparoscopic cholecystectomy. In the present 
case, origin of the cystic artery from abnormal left hepatic artery 
and its course anterior to the common hepatic duct is noteworthy. 

Inferior phrenic arteries normally arise from the abdominal 
aorta just below the aortic opening of the diaphragm. Abnormal 
origins of these arteries also exist, including origin from the celiac 
trunk (Yuksel and Sargon, 1992; Nakamura et al, 2003). Loukas 
et al (2005) have examined 300 normal cadavers for variations of 
the inferior phrenic artery. According to their observations, the 
inferior phrenic artery originated from the: a) celiac trunk in 40 % 
of the specimens; b) aorta in 38 %; c) renal in 17 %; d) left gastric 
in 3 %; and e) hepatic artery proper in 2 % of the specimens. The 
left inferior phrenic artery originated from the: a) celiac trunk in 
47 %; b) aorta in 45 %; c) renal in 5 %; d) left gastric in 2 %; and 
e) hepatic artery proper in 1 % of the specimens. The right inferior 
phrenic artery is always associated with hepatocellular carcinoma 
and serves as the major collateral artery adjunct to the hepatic 
artery. Knowledge of variations of the inferior phrenic artery is 
very important in the surgeries of suprarenal glands and also the 
surgeries involving diaphragm. 

Fig. 1. Dissection demonstrating the celiac trunk and its branches. 
CT – celiac trunk, LIPA – left inferior phrenic artery, RIPA – right 
inferior phrenic artery, CHA – common hepatic artery, RHA – right 
hepatic artery, LHA – A left hepatic artery, CA – cystic artery, GDA – 
gastroduodenal artery, SA – splenic artery, LGA – left gastric artery, 
BD – bile duct, RLL – right lobe of liver.

Fig. 2. Dissection demonstrating the branches of celiac trunk and entry 
of hepatic arteries into the liver. CT – celiac trunk, IPA – left inferior 
phrenic arteries, CHA – common hepatic artery, RHA – right hepatic 
artery, LHA – A left hepatic artery, GDA – gastroduodenal artery, SA 
– splenic artery, LGA – left gastric artery, BD – bile duct, RLL – right 
lobe of liver, LLL – left lobe of liver, CL – caudate lobe, QL – quadrate 
lobe, GB – gall bladder, PH – porta hepatis, IVC – inferior vena cava.
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The porta hepatis is the vascular hilum of the liver and it is 
normally situated between the caudate and quadrate lobes. In our 
case, the porta hepatis was found mainly between the caudate lobe 
and right lobe of the liver, where the hepatic ducts were coming 
out and branches of portal vein and right hepatic artery were en-
tering the liver. The groove for inferior vena cava was shifted to a 
much higher level. This kind of a shift of the porta hepatis might 
lead to confusions to the surgeons during gall bladder surgeries 
or liver transplant surgeries.
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