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Abstract Celiac Trunk (CT) or celiac artery is the major ventral branch of the abdominal aorta supplying the supracolic 

compartment of the abdomen. Anatomical variations in the branching pattern of Celiac axis have been reported earlier 
(1,2,3) and are of great surgical importance. Lot of variations was found in the branching pattern of CT during routine 
cadaveric dissection in the department of Anatomy, North Delhi Municipal Corporation Medical College and Hindu Rao 
Hospital, Delhi. Hence, a study was taken up to dissect and examine 10 cadavers available in the department. The CT 
was studied for accessory branches and their pattern of emergence. Length of each branch was measured and appropriate 
photographs were taken. In this study trifurcation of celiac trunk is seen in (70%; 7 out of 10 cases), bifurcation in (10%; 
1 out of 10 cases), pentafurcation in (10%; 1 out of 10 cases) and heptafurcation also in (10%; 1 out of 10 cases). 
Tetrafurcating, Hexafurcating and absent celiac trunk was not observed in our study. Rare variations in the CT branching 
are found in higher proportion than previously reported. 
Key Words: Celiac trunk; celiac artery; celiac axis; Anatomic variations; Cadaveric study 
Key Message: Some unique branching pattern of celiac trunk have been reported. 
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INTRODUCTION 
The celiac trunk is the first major abdominal branch of 
the aorta, just after it crosses the diaphragmatic aortic 
hiatus celiac trunk emerges from the ventral aspect of the 
aorta, at the level of the 12th thoracic and first lumbar 
vertebrae4. Normal branching pattern of CT as described 
by Von Haller, is that it usually trifurcates into splenic, 
common hepatic and left gastric arteries5,6. It supplies 
abdominal foregut derivatives; the liver, gallbladder, 
pancreas and spleen. Diverse classifications of the celiac 
trunk have been described including the bifurcation of the 

CT while the third branch originates from a different 
artery, and even independent origins of the common 
hepatic artery, left gastric artery and splenic artery is also 
noted, which is termed as absence of the celiac trunk7,8,9. 
Two forms of trifurcation have been described: a “true” 
tripod is considered when the common hepatic artery, left 
gastric artery and splenic artery have a common origin, 
constituting a hepatogastrosplenic trunk. When one of 
these arteries arises before the remaining two in the 
course of the celiac trunk, it is called a false tripod1. A 
systematic classification proposed by Panagouli et al, 
includes all the described celiac trunk variations10. 
Knowledge of the branching pattern of celiac trunk is 
clinically relevant in esophageal, gastroduodenal, hepatic, 
biliary and pancreatic angiographic and surgical 
procedures1. This cadaveric study revealed various rare 
variations in the branching pattern of celiac trunk which 
is important to be reported and documented for the 
benefit of the surgeons. 
 
MATERIAL AND METHODS 
Dissection was performed on ten cadavers (four female 
and six male)in the department of Anatomy, North Delhi 
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Municipal Corporation Medical College and Hindu Rao 
Hospital. Cadavers with upper abdominal surgery or 
abdominal trauma were not included in the study. 
Through the thoraco-abdominal midline incision, the 
liver, the stomach, and pancreas were dissected and 
retracted. Once the common hepatic artery, the left gastric 
artery and the splenic artery were identified, their course 
was followed to their site of origin. The presence of a 
“true tripod” or a “false tripod” was examined. Celiac 
trunk variations, accessory vessels and site of origin were 

also recorded. The stomach, large and small bowels and 
the pancreas were dissected and retracted in order to 
expose the total length of the abdominal aorta. The 
vertebral level of the celiac trunk origin was determined 
by palpation in cephalic direction beginning from the fifth 
lumbar vertebral body. A measuring scale and thread was 
used to measure arterial lengths. Photographs of the celiac 
trunk and its branches were taken using a camera (ONE 
PLUS, Model A5000. 20MP). 

 
RESULT 

 
Figure 1:     Figure 2: 

  
Figure 3:     Figure 4: 

Figure 1: False Tripod formation of celiac trunk. Left gastric artery arises earlier then CT bifurcates into splenic artery and common hepatic 
artery. 1- celiac trunk, 2- left gastric artery, 3- splenic artery, 4- common hepatic artery, 5- abdominal aorta. 
Figure 2: Pentafurcation of celiac trunk. 1- celiac trunk, 2-left inferior phrenic artery, 3- right inferior phrenic artery, 4- splenic srtery, 5- 
common hepatic artery, 6- left gastric artery, 7- superior mesenteric artery, 8- abdominal aorta, 9- inferior vena cava, 10- kidney. 
Figure 3: Heptafurcation/Seven branches of celiac trunk described as type 4. 
1-Celiac trunk, 2- left inferior phrenic artery, 3- right inferior phrenic artery, 4- extra right hepatic artery, 5- left gastric artery, 6- splenic 
artery, 7- pancreatic artery, 8- common hepatic artery, 9- gastroduodenal artery, 10- proper hepatic artery, 11- right gastric artery, 12- left 
hepatic artery, 13- liver, 14- gall bladder, 15- stomach. 
Figure 4: Right gastric arteryarising from left hepatic artery. 1- Left hepatic artery, 2- right hepatic artery, 3- right gastric artery, 4- liver, 5- 
gall bladder, 6- stomach. 
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Trifurcation of celiac trunk gives rise to common hepatic 
artery (CHA), left gastric artery (LGA) and splenic artery 
(SA) which is designated as type 1 in this study and it 
was seen in 7 subjects. 5 out of 7 cases of trifurcation of 
celiac trunk were a true tripod i.e. just after emergence 
the CT trifurcated into CHA, LGAand SA. Rest of the 2 
cases had one artery originating earlier from the CT, and 
then the CT divided into two branches. In both these 
cases left gastric artery was the first to arise than common 
hepatic and splenic artery, a false tripod. Bifurcation of 
CT into hepato-splenic trunk and left gastric trunk was 
put in the type 2 category in this study. One case was of 
this type where the hepato-splenic trunk further divided 
into splenic artery and common hepatic artery. CHA, in 
this case, gives rise to proper hepatic artery, 
gastroduodenal artery and right gastric artery. The left 
gastric trunk gives rise to left gastroepiploic artery. 
Additional branches from celiac trunk were observed in 2 
caseswhich were described as type 3 and type 4. Type 3 
was pentafurcation of CT found in a female cadaver. 
Here, the CT divides into right and left inferior phrenic 
artery, left gastric artery, splenic artery and common 
hepatic artery. Type 4 was found in a male cadaver and is 
one of the most unusual variations. In this case seven 
branches were arising from celiac trunk. CT total length 
was 3.5 – 4 cm. Right and left inferior phrenic artery arise 
0.5 cm distal to the origin of CT. Next branch to arise 
from CT was an accessory right hepatic artery, 2.4 cm 
distal to origin of CT. The left gastric artery was seen to 
arise 0.5 cm proximal to the final trifurcation of CT. CT 
finally trifurcated into splenic artery, a direct branch to 
pancreas and the common hepatic artery. The common 
hepatic artery divides into gastroduodenal artery and 
proper hepatic artery. The gastroduodenal artery 
continues as right gastroepiploic artery. Proper hepatic 
artery divides into right and left hepatic artery, left 
hepatic artery gives rise to right gastric artery in this 
present study.  
 
DISCUSSION 
The prevalence of CT trifurcating into common hepatic 
artery, left gastric artery and splenic artery has been 
found between 40% and 94.2% in cadaveric studies1. 
Song et al11 in a radiologicalstudy of 5,002 patients, 
observed a classic celiac trunk trifurcation in 89.1% of 
the patients Panagouli et al10 has reported trifurcation of 
celiac trunk in 85.1% cadaveric cases. In contrast, 
cadaveric studies by Chitra14, Nelson et al15, Mburu et 
al16, and Farghadani17 reported trifurcated celiac trunk 
(true tripod) prevalences of 40%, 60%, 61.8%, and 
63.6%, respectively.. In this study celiac trunk trifurcation 
is observed in majority of cases (70%; 7 out of 10 cases) 
but true tripod formation was not seen in all cases.A clear 

predominance of false tripod over true tripod has been 
reported18,19 but in our study we found true tripod 
formation in 50% (5 out of 10) of cases. The most 
common false tripod is the hepatosplenic trunk, with a 
left gastric artery emerging first. This is consistent with 
the findings in our study. Cases have been reported with 
bifurcated or incomplete celiac trunk, prevalence ranging 
from 1.3% to 25%12. The most common types of 
bifurcation are: hepatosplenic trunk, with the left gastric 
artery originating from the abdominal aorta (3.34%), 
splenogastric and hepatomesenteric trunk (1.9%) and 
splenogastric trunk with the common hepatic artery 
arising from the superior mesenteric artery 
(1.13%)13.Celiac trunk bifurcation (type II) constitutes the 
most common variation of the celiac trunk, with a mean 
prevalence 7%10. In the present study, only one case was 
of the type where the hepato-splenic trunk was seen 
(10%; 1 out of 10 cases). Additional branches have been 
referred by Vandamme et al20 as collaterals or tributaries. 
The most frequent additional branches are single or 
double inferior phrenic arteries, which have been 
described in 40% of cases21. In a cadaveric study by 
Greig et al22, the phrenic arteries originated from the 
celiac trunk in 46.8% of the dissections, compared to the 
abdominal aortic origin, which contributed with 45.1% of 
the cases. In the present study, emergence of inferior 
phrenic artery was observed from the celiac trunk (20%; 2 
cases out of 10). Srivastava et al23 in a CT-angiographic 
study found a trifurcated celiac trunk in 28%, bifurcation 
in 8%, tetrafurcation in 36%, pentafurcation in 20%, and 
hexafurcation in 4%, while in 4% the celiac trunk was 
absent. In this study trifurcation of celiac trunk is seen in 
(70%; 7 out of 10 cases), bifurcation in (10%; 1 out of 10 
cases), pentafurcation in (10%; 1 out of 10 cases) and 
heptafurcation also in (10%; 1 out of 10 
cases).Tetrafurcating, Hexafurcating and absent celiac 
trunk was not observed in our study. The types of hepatic 
artery variation have been described in detail in Michel’s 
classification24 and other studies,25,26,27 as well as 
anatomical monographs28. There are 10 variants /subtypes 
of the hepatic arterial system in Michel’s classification. In 
this study we found a case with an accessory right hepatic 
artery arising directly from the celiac trunk. In the present 
study, the origin of accessory hepatic artery is seen from 
CT (10%; 1 out of 10 cases), whereas Yamashita et al33 
has reported the variation in 0.24% cases (16 out of 5696 
cases). This could be because of less number of cases in 
this study. Knowledge of the celiac trunk, its anatomic 
patterns and variations is clinically relevant for image 
studies as well as for esophageal, gastroduodenal, hepatic, 
biliary, pancreatic, splenic and colonic surgical 
procedures. 
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