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The anatomical variations of superior mesenteric artery branches are common. In 
this study we reported an extraordinary morphology and branching of superior 
mesenteric artery, during our routine dissection of a 38-year-old Sudanese male 
cadaver, where the superior mesenteric artery forms an arch over the confluence 
of inferior vena cava and left renal vein.
Other variations observed were: 1) The superior mesenteric artery shares the same 
origin of coeliac trunk; 2) The unusual origin of right hepatic artery.
We think that the knowledge of these variations plays an important role in 
conducting and planning of radiological and surgical procedures especially in 
hepatobiliary and pancreatic surgery. Morphology and branching patterns of 
this artery is anecdotic, which makes this case the most unique. (Folia Morphol 
2017; 76, 3: 532–535)
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INTRODUCTION
Through the knowledge the superior mesenteric 

artery, which is also called the artery of midgut [10], 
acts as an axis which about the rotation of the gut 
takes place [9].

It arises from the ventral surface of abdominal 
aorta at the level of first lumbar vertebra and sends 
about 15–18 branches which supply the gut from the 
middle of the duodenum to the junction between 
right two-third and left one-third of transverse colon 
[6] as seen in Figure 1 [3].

It is directed steeply downwards behind the 
splenic vein and the neck of the pancreas. With the 
superior mesenteric vein on its right side it lies on 

the left renal vein, then on the uncinate process 
of the pancreas and then on the third part of the 
duodenum [11].

After the ileocolic artery origin, the superior 
mesenteric artery gives off ileal branches only. It is  
a continuous vessel that gradually decreases in diam-
eter and anastomoses with the ileal branch of the 
ileocolic artery. Except from its jejunal, ileal and colic 
branches, the superior mesenteric artery also gives 
pancreatic and duodenal branches (pancreaticoduo-
denal arcades, the artery for the neck of pancreas, 
the transverse pancreatic artery and a branch for the 
duodenojejunal angle). Bizarre branches from the 
superior mesenteric artery are the common hepatic 
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artery, an odd right hepatic branch, or exceptionally 
the splenic artery or a cystic artery [14].

The aim of this work is to describe an unusual 
morphology or variation of superior mesenteric artery. 
The incidence and developmental significance of this 
variation are discussed, which will play an important 
role in conducting and planning of radiological and 
surgical procedures.

CASE REPORT
During our routine undergraduate gross dissection 

in abdominal region of a 38-year-old Sudanese male 
body cadaver (165 cm in length and 67 kg weight) 
at the Department of Anatomy, Collage of Medicine, 
University of Science and Technology in Sudan, it was 
noted that the superior mesenteric artery originated 
from the abdominal aorta in unusual manner 1 cm 
above the left renal vein, then made a unique unusual 
arch 2 cm over the confluence of inferior vena cava 
and left renal vein where descended down.

The superior mesenteric artery shared the same 
origin with the coeliac trunk as seen in Figure 2.

Variations were also noted in the origin of the right 
hepatic artery from the upper right part of the arch in 
that it ascended towards the hilum of the liver by 5 cm 
from the site of origin and it gave rise to right gastro-
omental artery branch where it gone to the back of 
the first part of the duodenum and then to the great-
er curvature of the stomach. It was also noticed that  
3.75 cm from the origin of the gastro-omental artery, 
right hepatic artery gives rise to another unique gastro-
duodenal branch supplied just the posterior part of the 
first part of duodenum and gave no other branches.

DISCUSSION
Knowledge of visceral arteries variations is im-

portant to radiologist and surgeons. The superior 
mesenteric artery and its branches show a lot of varia-
tions and they had been reported in some literatures.

The usual pattern of classical anatomy of coeliac 
trunk, that it is divided into three main branches he-
patic, splenic and left gastric arteries, can be found in 
84–87% of humans [13], while incomplete bifurcation 
is seen in 13% of individuals. The coeliac trunk may 

Figure 1. Normal anatomy of superior mesenteric artery and its branches [3].
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be absent rarely, i.e. in 0.2% of reported cases [1]. 
Although the superior mesenteric artery arises 1 cm 
below the coeliac trunk, it supplies the midgut [15].

In this case we reported the coeliac trunk and the 
superior mesenteric artery arising from a common 
trunk. It was also noted that the right hepatic artery 
arise from the superior mesenteric artery which also 
gives rise to the right gastro-omental artery branch. 
The left hepatic artery arises from the coeliac trunk, so 
that the common hepatic is actually absent. This fact 
has a considerable importance in liver transplants.  

Regarding the morphology of the superior mesen-
teric artery, it takes an unusual shape by forming an arch 
over the confluence of the inferior vena cava and left 
renal vein, where it descends down. In the normal con-
dition it directs steeply downwards behind the splenic 
vein and the neck of the pancreas without forming arch.   

The explanation of anatomical variation and patho-
logical consequences of diseases which affect the mes-
enteric vasculature is that it may be due to changes 
occurring in the development of ventral splanchnic 
arteries which supply allantois, yolk sac and chorion. 
Initially the ventral splanchnic vessel develops as paired 
vessels and then unit in the median line to form four 
roots to supply the gut. The four roots then start to 
communicate by the ventral longitudinal anastomoses. 
In the normal condition the first three roots coalesce 
to form the coeliac trunk and the fourth root forms 
the superior mesenteric artery that migrates caudally 

to take its final classical position in the ventral surface 
of abdominal aorta below the coeliac trunk [8].

To highlight the importance of knowing visceral 
arteries variations and branching patterns in surgery 
we will address some of surgical aspects.

The pattern of extrahepatic arterial anatomy is not 
constant and can be highly variable. In approximately 
25% to 75% of population the common hepatic artery 
arises from the coeliac trunk [7]. In the variant pat-
terns, the hepatic lobes receive arterial flow through 
common hepatic artery or more than one branches 
that arise from the superior mesenteric artery, left 
gastric artery, or, rarely, from other arterial trunks [2].

Regarding the hepatic surgery, there are lots of 
variations in hepatic artery anatomy so that it is very 
important to keep it in mind and to detect it in per-
forming hepatic surgery such as portal dissections, 
cholecystectomies and liver resections [4, 5]. 

On the other hand, it is very important to look for 
the variation of the hepatic artery to avoid its injury in 
performing surgical operations in the pancreas such as 
Whipple procedure (pancreaticoduodenectomy), which 
is performed to remove the tumours in the pancreas. 

In our exceptional condition we think that the four 
roots coalesce to form a common origin for coeliac 
trunk and the superior mesenteric artery. Also, the 
separation takes place in higher level which leads to 
one of coeliac trunk branches originating from the 
superior mesenteric artery.

Figure 2. Right hepatic artery (RHA), superior mesenteric artery arch (SMA arch), left renal vein (LRV), splenic artery (S.A), right gastro-
omental artery (RGOA), gastro-duodenal artery (GDA), duodenum (D). Spleen (yellow S), left kidney (LK), portal vein (PV), common origin  
of superior mesenteric and coeliac artery (black star *).
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CONCLUSIONS
Knowledge of visceral arteries variations and branch-

ing pattern is of immense significance during radiologi-
cal investigations and surgical procedures for example 
liver transplants, in patients undergoing coeliacography 
for gastrointestinal tract bleeding, in case of aortic re-
placement with reimplantation of trunk and chemoem-
bolisation of liver malignancies [12] and penetrating 
injuries to the abdomen which can potentially create 
morbidity and mortality. Finally we must keep in mind 
that vascular variations are usually asymptomatic. 
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