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ABSTRACT
Introduction: Anatomical variations in the celiac, superior 
mesenteric and hepatic arterial branching patterns have a 
great clinical significance. The presence of certain variant 
patterns can be advantageous, while some can lead to life 
threatening complications. Many a times they are present 
throughout life and fortunately pass undetected. Yet their 
presence and incidence can be helpful for surgeons and 
radiologists to be aware of such variant patterns. 

Objectives: To describe the peculiar variations found 
during routine cadaveric dissection which could be clinically 
significant.

Design: Dissections performed on 20 cadavers in a period 
of one year during undergraduate courses.

Main outcome: Variable anatomy of celiac and superior 
mesenteric arteries may be clinically significant in cases 

presenting with any disease related to the liver, gall bladder, 
pancreas, spleen, stomach or small intestine. 

Results: In this study it was observed that 85% cadavers 
showed normal origin and course of hepatic arteries while 15 
% cadavers showed variation. Out of the total one of them 
was having a hepatic artery arising from superior mesenteric 
artery, which can be beneficial for a liver graft, the other had 
a common celiac-mesenteric trunk which could be crucial 
in case of thromboembolic episode and the third and rarest 
had a trifurcation pattern of common hepatic artery. 

Conclusion: Advances in diagnostic radiology can make 
such variant anatomy clear and help surgeons to take 
advantage of it in liver grafts or be aware of it before any 
surgical or radiological intervention.
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INTRODUCTION
The gastrointestinal tract is supplied by three arteries –celiac, 
superior and inferior mesenteric. Several anatomical variations 
in their origin, course and distribution have been reported in 
the literature. Variations in the hepatic artery are common 
and advantageous in some clinical conditions. While some 
variations may create life threatening complications if not 
aware of prior to surgery. In view of recent advances in spiral 
and multidetector computed tomograph technique [MDCT], 
it is easy to obtain a thorough information about the variant 
anatomy beforehand [1,2]. The variations may range from 
celiac arterial anomalies, hepatic arterial patterns, common 
trunk of celiac and SMA, variation in branching pattern like 
bifurcation, trifurcation, quadrafurcation of the trunk and others 
[3]. Prior knowledge of the anomalous branching pattern of 
celiac and SMA is useful for successful surgical, laparoscopic 
and interventional radiological procedures on liver, gall 
bladder, pancreas, spleen, stomach and small intestine [1]. 
Keeping this in mind in this study we have explored the celiac 

trunk and SMA, traced their branching pattern and variation 
and discussed the embryological correlation and clinical 
significance.

Materials and methods
In the department of anatomy 20 cadavers, 10 male and 10 
female bodies were dissected during routine undergraduate 
and post graduate courses in the year 2012-2013, and 
variations in the origin and course of hepatic arteries were 
observed. The origin and course of cystic artery and hepatic 
artery dividing into right and left branches were traced. 

Observations and results
Out of the 20 cadavers dissected 17 were having a normal 
course of hepatic artery arising from celiac trunk.

Variation 1- In one male cadaver aged 60 years the hepatic 
artery originating from celiac trunk supplied the left lobe of 
liver. A separate branch was seen going to the right lobe of the 
liver. When traced it was seen to be arising from the SMA, as 
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its first branch. In its course it traversed through the right free 
border of the lesser omentum, behind the bile duct, gave the 
cystic artery and further coursed through the Calot’s triangle 
to the right lobe of liver [Table/Fig-1]. 

Variation 2- In the second cadaver aged 65 years male, a 
common celio-mesenteric trunk [CCMT] was seen. The 
hepatic artery originated from CCMT and coursed upwards 
through the right border of the lesser omentum. Origin and 
course of the cystic artery was normal.Further the CCMT 
continued as SMA in the mesentry [Table/Fig-2].

Variation 3- In the third cadaver aged 62 years male, the origin 
of hepatic artery was normal. During its course it trifurcated 
into right hepatic artery, left hepatic artery and gastroduodenal 
artery 7.5 cms from origin and 5.5 cms from porta hepatis 
and just above the first part of duodenum. The cystic artery 
originated from right hepatic just distal to the trifurcation 
[Table/Fig-3].

Results
In this study it was observed that 85% cadavers showed 
normal origin and course of hepatic arteries while 15% 
cadavers showed variation.

Discussion
Normal anatomy of the arteries supplying the GIT
Celiac trunk normally arises from aorta at the level of 12th 
thoracic vertebra, after short course of 1.25 cms it divides 
into left gastric, common hepatic and  splenic arteries. The 
common hepatic artery further gives a gastroduodenal artery 
at the upper border of first part of duodenum and courses 
as the hepatic artery proper in the right free margin of lesser 
omentum with the portal vein posteriorly and bile duct on its 
right side. It divides into right and left hepatic branches at or 
near the porta hepatis to supply respective physiological right 
and left lobes of the liver [4].

SMA arises from the abdominal aorta at the level of first 
lumbar vertebra. It runs anterior to first part of duodenum, 
enter the mesentry of small intestine. Its normal branches are 
inferior pancreaticoduodenal, jejunal ileal, ileocolic, right colic 
and middle colic arteries [4].

Embryological correlation of gut arteries
During development of the GIT many primitive ventral 
segmental arteries arise from the abdominal aorta to supply 
the developing GIT. Persistence of only three vessels ie 10th 
segmental, 13th and 21st or 22nd segmental arteries give rise 
to celiac, SMA and IMA arteries respectively. Their origins 
migrate caudally during further development of embryo [5].

According to Tandler’s hypothesis [1,6,7] there is a longitudinal 
anastomosis between the primitive segmental arteries, which 
later regresses so that only the above mentioned three 

major vessels persist. Persistence, incomplete regression or 
disappearance of parts of these primitive ventral segmental 
arteries could give rise to variations of celiac and superior 
mesenteric arteries.

Clinical implications
Many variations in the pattern of origin and distribution of 
hepatic arteries are described.

We discuss the clinical implications observed in our study.

Variations of common hepatic arteries are numerous and 

[Table/Fig-1]:	Shows variation 1: The common hepatic artery continues 
as LHA, RHA arising from SMA. CA arising from RHA.
SMA- Superior mesenteric artery, RHA –right hepatic artery, CA- cystic artery, CT-Celiac 
trunk, SA- Splenic artery,CHA- common hepatic artery, GDA- gastroduodenal artery, 
LHA- left hepatic artery

[Table/Fig-2]:	Showing Variation 2: A common celiaco-mesenteric 
trunk. CCMT- common celiaco-mesenteric trunk, SMA- superior mesenteric artery, 
SA-splenic artery, IMA- inferior mesenteric artery, LRA- left renal artery, CHA- common 
hepatic artery]

[Table/Fig-3]:	Showing Variation 3: Common hepatic artery showing 
trifurcation into RHA,LHA and GDA, Cystic artery arising from RHA. CHA- 
Common hepatic artery, RHA- right hepatic artery, LHA- left hepatic artery, CA- cystic 
artery, GDA- gastroduodenal artery
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third case is peculiar as it shows trifurcation into right and 
left hepatic and gastroduodenal arteries within the lesser 
omentum and does not fit into the types given by Michel and 
Lipshutz and hence rarest as mentioned by Satheesha Nayak 
et al. This varied branching pattern can make hepatic arterial 
infusion chemotherapy and microcatheter embolization 
techniques difficult [19].

Conclusion
The variant anatomy of arteries supplying the gut can be utilized 
during some surgeries while they can also create life threatening 
complications in certain situations. A CT angiography or a 
MDCT can be valuable in understanding such variations. As 
such variant anatomy is quite common prior knowledge of it 
is of real help to radiologists and surgeons before planning for 
any intervention. Hence screening for variant anatomy should 
be included in the routine pre-operative investigations protocol 
before any major abdominal surgeries.
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