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INTRODUCTION
The coeliac trunk arises as one of the ventral branches of the 
abdominal aorta at the intervertebral disc level between the T12 
and L1 vertebrae. The trunk usually divides into three branches, 
the common hepatic artery, the left gastric artery, the splenic 
artery. The coeliac trunk supplies the foregut [1]. The classical 
branching pattern of the coeliac trunk into the common hepatic 
artery, splenic artery and the left gastric artery, the Haller’s tripod, 
was first described in 1756 by Haller [2]. Studies done on the 
variations in the coeliac trunk branching is commonly reported. 
Not all the cases are symptomatic. Cases of quadrifurcation 
[3,4] and pentafurcation [5] of the coeliac trunk are reported in 
which the surgeons need to be cautious during operations on 
the hepatic, gastric, pancreatic and surrounding regions. The 
pattern of variations observed in hepatic arteries, particularly 
the segmental hepatic arteries have to be mentioned specially in 
the coming era of segmental hepatic arterial chemoembolisation 
and radioembolisation. This information guided the authors to 
demonstrate the variations in the branches of coeliac trunk and its 
application in the human.
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ABSTRACT
During routine cadaveric dissection for students, the authors found variations in three cadavers. A male cadaver of approximately 
70 years of age showed a unique branch communicating the coeliac trunk with the Superior Mesenteric Artery (SMA). The right 
and left hepatic arteries gave smaller branches before entering into liver. In another male cadaver of approximately 60 years of 
age, the left hepatic artery was arising from the left gastric artery. The common hepatic artery gave rise to right gastric artery and 
gastroduodenal artery, after which it continued as right hepatic artery proper. This gave rise to cystic artery. The present series also 
observed quadrifurcation of coeliac trunk in a male cadaver of 70 years of age. It gave off four branches namely, splenic artery, 
left gastric artery, right hepatic artery and left hepatic artery. The gastroduodenal artery was arising from the left hepatic artery. 
The variations in the branching pattern of coeliac trunk is important for the surgeons during gastric surgeries, liver transplantation, 
pancreatic and gall bladder surgeries. Radiologists should be aware of such variations during reporting of Computed Tomography 
(CT) angiograms.

[Table/Fig-1]: Dissected coeliac trunk and its branches which shows a unique communicating artery in a male cadaver.
CT: Coeliac trunk; SA: Splenic artery; CHA: Common hepatic artery; LGA: Left gastric artery; COMM: Unique communicating artery; LHA: Left hepatic artery; RHA: Right hepatic artery; CA: Cystic artery; 
GDA: Gastroduodenal artery; RGA: Right gastric artery; arrows indicate the segmental hepatic arteries
[Table/Fig-2]: Dissected superior mesenteric artery and its branches which shows a unique communicating branch communicating the superior mesenteric artery and the coeliac trunk.
PV: Portal vein; RCA: Right colic artery; MCA: Middle colic artery
[Table/Fig-3]: Dissected coeliac trunk and its branches which shows left hepatic artery (replaced left hepatic artery) arising from the left gastric artery. (Images from left to right)
CT: Coeliac trunk; SA: Splenic artery; CHA: Common hepatic artery; RHA: Right hepatic artery; LGA: Left gastric artery; RLHA: Replaced left hepatic artery; GDA: Gastroduodenal artery; LGA: Left gastric artery

CASE SERIES
During routine cadaveric dissection for students, the coeliac trunk 
shows variations in the branching pattern in three cadavers.

Case 1
A male cadaver of approximately 70 years of age, a unique branch 
communicating the coeliac trunk with the superior mesenteric artery 
was seen [Table/Fig-1,2]. The right and left hepatic arteries gave 
smaller branches before entering the liver. These are the segmental 
branches of the hepatic arteries before entering the liver.

Case 2
A male cadaver of approximately 60 years of age showed that the left 
hepatic artery was arising from the left gastric artery [Table/Fig-3]. This is 
termed as replaced left hepatic artery. The common hepatic artery gave 
rise to the right gastric and gastroduodenal artery, then continued as 
the right hepatic artery. The right hepatic gave rise to the cystic artery.

Case 3
As seen in [Table/Fig-4], there was quadrifurcation of the coeliac 
trunk in a male cadaver of 70 years of age. It gave off four branches: 
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(199/12,196). A 14.9% of the cases (489/3278 samples) from the 
cadaveric series, 10.5% (675/6501 samples) from the imaging 
series, and 4.6% (104/2261) from the liver transplantation series 
showed variations [6].

Michels NA in 1955 described various patterns of hepatic arteries [7]. 
Here, the present case 2 belonged to type 2 Michels classification 
of hepatic arteries. That is the replaced left hepatic artery arising 
from the left gastric artery. A 10% of the individuals show this type 
of variation. Hiatts JR et al., also classified this as a type 2 variant 
which is seen in 9.7% of the individuals [8]. An angiographic study 
done by Favelier S et al., tries to understand the importance of 
these segmental hepatic arteries. Further the author explains the 
implications of such variations during radiological procedures [9]. 
Elsamaloty M et al., reported a replaced right hepatic artery arising 
directly from the coeliac trunk, a middle hepatic artery from the 
common hepatic artery and replaced left hepatic artery from the 
left gastric artery [10]. In the present case, the replaced left hepatic 
artery was arising from the left gastric artery. Noussios G et al., did a 
systematic review in 2017 where the study included 19000 patients. 
The author concludes that the hepatic artery shows asymptomatic 
variations in 20% of the population. The most common variation 
observed is the SMA giving off the replaced right hepatic artery [11]. 
Koshariya M et al., conducted a cadaveric study in 2021, out of 
50 corpses, 76% of the cases showed the true Hallers tripod. In 
the remaining cases, the authors observed false Tripus Halleri. The 
author reports 6% hepatosplenic trunk with left gastric artery arising 
from the aorta, 2% hepatosplenic trunk with no normal left gastric 
artery, 2% hepatosplenic trunk with gastromesenteric trunk and 2% 
coeliacomesenteric trunk [12].

embryological basis: There are four primitive splanchnic branches 
originating from the posterior aorta and anterior vertical anastomosis 
(Lang’s anastomosis). The central two splanchnic branches usually 
disappear. The coeliac trunk is formed by the closure of the vertical 
anastomoses between last two roots. The left gastric artery is formed 
from the first root anterior segmental artery, the second becomes the 
splenic artery, the third becomes the common hepatic artery. The 
coeliacomesenteric trunk is formed by the persistence of the anterior 
vertical anastomosis and regression of the first or fourth root [13].

The normal anatomy of coeliac trunk and its varying branching 
pattern should be thoroughly studied before proceeding to 
surgical procedures on pancreas, duodenum, liver transplantation, 
infusion chemotherapy into hepatic arteries [4]. So one can go 
for the magnetic resonance imaging technique which helps the 
surgeon and the radiologist to find the variations in coeliac trunk 
and superior mesenteric arterial branches. There are various 
modes of detecting arterial variations even in the intrauterine life 
by ultrasonography [14]. By examining the foetal intestinal position 
one can predict the arterial variations. Sometimes the radiologist 
may detect variations in only 60-80% of the cases if preoperative 
imaging is done. This has got implications to prevent intraoperative 
and postoperative complications such as bleeding which might end 
up in ischaemia [14].

An anatomist may add to the existing knowledge of arterial 
variations by cadaveric studies which provide newer cases not 
known in the literature.

CONCLUSION(S)
From the above observations, one can conclude that the surgeons 
and the radiologists must be aware of the variations in the branches 
of coeliac trunk. They have to be very accurate in interpretation of 
the images and also during procedures based on image guiding. 
It is also essential for the surgeons to be aware of these variations 
during oesophageal, gastroduodenal, hepatic, biliary, pancreatic, 
splenic and colonic surgical procedures. One should be cautious 
during the endovascular procedures on the liver such as radio or 
chemo embolisation procedures.

splenic artery; left gastric artery; right hepatic artery; and left hepatic 
artery. The gastroduodenal artery was arising from the left hepatic 
artery.

[Table/Fig-4]: Dissected coeliac trunk and its branches which shows  quadrifurcation 
in a male cadaver.
CT: Coeliac trunk; SA: Splenic artery; CHA: Common hepatic artery; LGA: Left gastric artery; 
LHA: Left hepatic artery; RHA: Right hepatic artery; arrows indicate the Gastroduodenal artery

The cause of death in one cadaver that is the case of quadrifurcation 
was complications due to carcinoma colon. In other two cases it 
was natural death.

DISCUSSION
In the literature, a varying pattern of variations of the coeliac trunk 
have been described. The relevant ones are being discussed 
here. A unique communicating branch between the coeliac 
trunk and SMA is seen in the first case. This artery is similar to 
a branch documented by Fakoya AO et al., in 2019. The authors 
observed a fourth branch of the coeliac trunk (quadrifurcation) that 
communicated with the SMA at the point of origin of the inferior 
pancreaticoduodenal artery, which the author concludes to be 
the anterior inferior pancreaticoduodenal artery [3]. Hence, in the 
present case 1, the communicating artery can be concluded as 
the anterior inferior pancreaticoduodenal artery. The right and left 
hepatic arteries showed segmental branches outside the liver. 
Hemamalini H (2018) reported rare variations of coeliac trunk 
in 20 formalin-fixed abdomen specimens. Among them, the 
author observed the following variations, namely the absence of 
coeliac trunk with hepatomesenteric trunk, quadrifurcation with 
dorsal pancreatic artery arising from it, quadrification with middle 
colic artery arising from it, left inferior phrenic artery arising from 
coeliac trunk, highly tortuous splenic artery supplying distal 1/3rd 
of the transverse colon and hepatosplenic trunk [4]. Unlike in the 
present study Quadrifurcation showed left hepatic, right hepatic, 
splenic and left gastric arteries. The left gastric artery, splenic 
artery, gastroduodenal artery, middle colic artery, and jejunoileal 
artery all came directly from the coeliac trunk in a case described 
by Lastoria DA et al., in 2022 [5]. Now the superior mesenteric 
artery gave rise to the proper hepatic artery. From the observations 
made, the present study shows one unique communicating branch 
between coeliac trunk and superior mesenteric artery, which is not 
a common finding in the literature. In a study by Panagouli E et al., 
in 2013, the coeliac trunk trifurcated into three primary branches 
in 89.42% of total. Bifurcation of the CT occurred in 7.40% of the 
pooled samples. Absence of the CT was the rarest variation, with 
a percentage of 0.38% hepatosplenomesenteric trunk was found 
in 49 out of the 12,196 cases (0.40%), and the coeliacomesenteric 
trunk presented an incidence of 0.76% (93/12,196). The authors 
detected other variations of the CT in 1.64% of the pooled cases 
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