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ABSTRACT
Celiac trunk is the first ventral branch of the abdominal aorta. It usually terminates 
by giving three branches; the common hepatic artery, the left gastric artery and 
the splenic artery. We report a rare variation of the branching pattern of the celiac 
trunk. The Celiac trunk divided into two branches; left gastric artery and splenico-
gastroduodenal trunk. The splenico-gastroduodenal trunk divided into splenic 
and gastroduodenal arteries. The superior mesenteric artery and hepatic artery 
took origin from a common hepato-mesenteric trunk. The hepatic artery had a 
winding course around the portal vein and hepatic duct. The knowledge of these 
variations is important while doing radiological investigations and liver transplant 
and pancreatic surgeries.
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INTRODUCTION
The Celiac trunk (CT) is the first anterior branch of the 
abdominal aorta and it originates just below the aortic 
hiatus of the diaphragm, at the level of intervertebral disc 
between the T12 and L1 vertebrae. It is 1.5 to 2 cm long 
and it passes almost horizontally forwards and terminates 
by dividing into left gastric artery (LGA), common hepatic 
artery (CHA) and splenic artery (SA).1 Its trifurcation was 
first reported by Haller in 1756. This “Tripus Halleri” is still 
being considered to be the normal appearance of the CT.2 
The branching pattern and distribution of the CT is known to 
show variations. In rare cases it may be totally absent; may 
join SMA at its origin to form a celiaco-mesenteric trunk; 
may join superior mesenteric artery (SMA) and inferior 
phrenic artery to form celiaco-mesenterico-phrenic trunk 

or may show bifurcation instead of a trifurcation.3-6 Other 
reported variations of the CT include origin of hepato-
gastric trunk and splenic artery or hepato-splenic trunk and 
left gastric artery directly from the abdominal aorta instead 
of CT.7 Knowledge of possible variations of the CT and SMA 
is very useful for surgeons during supracolic surgeries like 
cholecystectomy, liver transplant and gastrectomy. It is 
also useful in planning and performing the radiological 
procedures and therapeutic embolization procedures. We 
report here a very rare variation of branching pattern of CT 
and SMA.

Case Note
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CASE REPORT
During routine dissections for medical undergraduates, 
abnormal branching pattern of the CT and SMA was noted 
in an adult male cadaver aged approximately 70 years. 
The CT divided into two branches; a left gastric artery and 
a splenico-gastroduodenal trunk (fig. 1). The left gastric 
artery had a normal course and distribution. The splenico-
gastroduodenal trunk was 2 inches long and divided close 
to the pyloric end of the stomach into a splenic artery 
and a gastroduodenal artery (fig. 1). The splenic artery 
had a course along the upper border of the pancreas 
and its further branching and distribution was normal. 
The gastroduodenal artery also had a normal course and 
distribution. The HA and SMA took origin from a common 
hepatomesenteric trunk. The hepatomesenteric trunk 
arose from the abdominal aorta, immediately below the 
origin of the celiac artery (fig. 2). The SMA descended 
behind the body of the pancreas, passed anterior to the 
uncinate process of pancreas and entered the mesentery 
of the small intestine (fig. 2). The hepatic artery coursed 
to the right, behind the portal vein and appeared between 
the portal vein and the bile duct. It then ascended upward 
in the free margin of the lesser omentum and divided into 
right and left hepatic arteries just below the porta hepatis. 
The left hepatic artery (LHA) entered the left lobe of the 
liver through the left edge of the porta hepatis. The right 
hepatic artery (RHA) coursed to the right, behind the 
common hepatic duct and appeared in the Calot’s triangle, 
where it gave the cystic artery. Thereafter, it entered the 
right lobe of the liver by passing through the right edge of 
the porta hepatis. The right hepatic artery gave another 
(additional) branch before crossing the bile duct and this 
branch entered the liver through the porta hepatis between 
the common hepatic duct and the left hepatic artery (fig. 1). 
The lower part of the portal vein was sandwiched between 
the hepatic and gastroduodenal arteries.

DISCUSSION
The variation in the number and branching pattern of the 
arteries of the gut may be correlated with their embryologic 
development. During the fetal life, each of the dorsal aortae, 
even before the stage of their fusion, give ventral splanchnic 
branches which supply the gut and its derivatives. In the 
early stage, the ventral branches are paired. When the 
dorsal aortae fuse, the ventral branches fuse and form a 
series of unpaired segmental arteries. These arteries run in 
the dorsal mesentery of the gut and divide into ascending 
and descending branches. These arteries eventually form 
dorsal and ventral longitudinal anastomotic channels. 
With the formation of longitudinal anastomotic channels, 
numerous ventral splanchnic branches disappear and only 
three trunks persist as the CT, the superior mesenteric 
artery and the inferior mesenteric artery.8 Abnormal fusion 
of the ventral branches of the dorsal aorta may lead to 
the formation of celiaco-mesenteric, celiaco-mesenterico-
phrenic or hepatomesenteric trunks. Adachi and Michels 
et al. have classified the CT into six different types.9-10 The 
types of CT according to Michels’s classification are as 
follows:

Type 1: Normal branching - Trifurcation.

Type 2: Hepatosplenic trunk and left gastric artery from 
aorta.

Type 3: Hepatosplenomesentric trunk and left gastric from 
aorta.

Type 4: Hepatogastric trunk and splenic artery from SMA.

Type 5: Splenogastric type; splenic and left gastric from the 
CT and common hepatic artery from SMA.

Type 6: Celiacomesentric trunk; splenic, left gastric, 
common hepatic and SMA arise from a common trunk.

The current case does not match with any one of the above 

Figure 1. Dissection of the upper abdomen showing the 
abnormal branches of the celiac trunk. 

(BD, bile duct; CA, cystic artery; CT, celiac trunk; GDA, 
gastroduodenal artery; HA, hepatic artery; LGA, left gastric artery; 
LHA, left hepatic artery; PV, portal vein; RHA, right hepatic artery; 
SA, splenic artery; SGDT, splenico-gastroduodenal trunk)

Figure 2. Closer view of the abnormal branches of the celiac 
trunk and the superior mesenteric artery. 

(CHD, common hepatic duct; GDA, gastroduodenal artery; HA, 
hepatic artery; HMT, hepatomesenteric trunk; LGA, left gastric 
artery; P, pancreas; PV,  portal vein; SA, splenic artery; SGDT – 
splenico-gastroduodenal trunk; SMA, superior mesenteric artery) 
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types. It is unique to have a splenico-gastroduodenal 
trunk and left gastric artery arising from the CT. However 
the origin of HA from hepatomesenteric trunk has been 
reported earlier.11 Variations in the branching pattern of 
the CT are common and many of them have been reported. 
In a study conducted by Mburu et al. the CT trifurcated in 
76 (61.7%), bifurcated in 22 (17.9%) and gave collaterals 
in 25 (20.3%) cadavers.12 In the same study, the dorsal 
pancreatic artery was the most common collateral of CT 
and it occurred in 14.8% of the cadavers. Cicekcibasi et al. 
have reported the origin of the LGA, the CHA, the SA, the 
left gastro-epiploic, right and the left phrenic arteries from 
a celiacomesenteric trunk.13

The gastroduodenal artery may arise directly from CT. In 
a cadaveric study by Mburu et al. gastroduodenal artery 
originated directly from the CT, in 3.61% of cases.13 Origin 
of the gastroduodenal artery from the SMA and right or left 
hepatic artery has also been reported.14-15 In the current 
case, the gastroduodenal artery arose from splenico-
gastroduodenal trunk. This is a unique case and to the 
best of our knowledge, has not been reported yet. In the 
procedure of hepatic arterial infusion pumps in hepatic 
arterial chemotherapy and also for liver and/or colon 
resection, the gastroduodenal artery is usually cannulated. 
Therefore, the knowledge of its varied origin from splenico-
gastroduodenal trunk, as in our case, is important for 

radiologists and surgeons for successful cannulation. A 
case of gastroduodenal artery steal syndrome during liver 
transplantation has been reported by Nishida et al.16 This 
syndrome is characterized by low arterial flow towards the 
graft caused by a shift of flow into gastroduodenal artery. 
This happens commonly in variations of the gastroduodenal 
artery. 

Occurrence of hepato-mesenteric trunk is not uncommon. 
There are a few reported cases of occurrence of 
hepatomesenteric trunk.6,11,17 In the current case the 
hepatomesenteric trunk had a high origin, above the 
level of pancreas and the HA took origin from the trunk 
above the level of the pancreas. We could not get a report 
of a similar case in our literature survey. What makes 
the current case unique is the presence of a splenico-
gastroduodenal trunk, a hepatomesenteric trunk with a 
very high origin and a winding course of the hepatic artery 
around the portal vein and the hepatic duct. The portal 
vein was sandwiched between the gastroduodenal and 
HA and it is liable to get compressed by these two large 
arteries. Knowledge of these concurrent variations might 
minimize the iatrogenic injuries of these vessels during 
liver transplant, cholecystectomy and pancreatectomy. The 
awareness of these variations is of paramount importance 
to radiologists, while planning and executing various 
radiological procedures and diagnosis. 
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