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INTRODUCTION
The mesenteric arterial supply is a combination of rich collateral 
networks and commonly encountered variant anatomy. The effect of 
normal and variant anatomy has implications on pathology, treatment 
choices, and planning interventions. A review of anatomic variants 
will assist in understanding the implications of abnormal anatomy on 
treatment for diseases associated with the mesentery.

Differences arising during several developmental stages in the 
embryonal process lead to a range of variations in these vascular 
structures.

Inferior Mesenteric Artery
The inferior mesenteric artery is responsible for supplying blood to the 
distal third of the transverse colon, descending colon, sigmoid colon, 
as well as the upper rectum – the structures derived from hindgut. 
Hence it is referred as the artery of the hindgut. It originates in an 
antero-lateral orientation to the left just above the aortic bifurcation, 
typically between the L2 and L4 vertebral bodies. It travels in a 
retroperitoneal plane towards the sigmoid colon.  Branches include:

1. Left colic artery
2. Sigmoid arteries
3. Superior rectal artery

The left colic artery is comprised of an ascending and descending 
branch. The ascending collateralizes to the middle colic artery, at the 
distal transverse colon, and splenic flexure (Griffith's point). This 
collateralization is important, as this area is at high risk for watershed 
ischemia in the setting of dehydration or mesenteric occlusive disease. 
The descending left colic artery branch collateralizes to the sigmoid 
arteries. These are comprised of two or three sigmoid artery branches 
within the mesocolon. The uppermost sigmoid artery collateralizes to 
the left colic artery, whereas the lowermost collateralizes to the 
superior rectal artery. The superior rectal artery descends into the 
pelvis dividing into right and left branches. The superior rectal artery 
collateralizes with both the middle rectal (branch of the internal iliac 
artery) and the inferior rectal artery (branch of the internal pudendal 
artery).

The anatomy of the communicating arteries between superior and 
inferior mesenteric is essential during oncological abdominal 
surgeries to avoid colonic necrosis and for successful vascular 
anastomosis.  

AIM AND OBJECTIVES
AIM
The aim of the study is to determine the origin, course, branches and 
the variations of inferior mesenteric artery by dissection method in 
human cadavers.

OBJECTIVES 
1. Distance between origin of superior and inferior mesenteric artery
2. Branches of inferior mesenteric artery

3. Variations in the branching pattern
4. Presence of any uncommon branches

MATERIALS AND METHODS
The material examined consisted of 50 formalin fixed cadavers 
obtained from the Department of Anatomy, Government Medical 
College, Kozhikode. The abdomen was opened by roof top incision. 
The mesentery of the small intestine in the infracolic compartment was 
exposed by turning the transverse colon and its mesentery upwards. 
The oblique attachment of the mesentery of the small intestine on the 
posterior abdominal wall was traced.

The small intestine mesentery was turned to the right. The peritoneum 
and fat on the posterior abdominal wall between the mesentery and the 
descending colon was removed to expose the inferior mesenteric 

1artery. The branches of inferior mesenteric artery were traced .

Photographs were taken to document the variations. The results 
obtained were then tabulated.

Results
Inferior mesenteric artery
Inferior mesenteric artery is the third ventral branch of abdominal 
aorta. In all 50 cadavers the artery was identified. In all the cadavers the 
artery arose from the aorta below the superior mesenteric artery and no 
abnormal site of origin was found. The distance between the origin of 
SMA and IMA was measured (fig:1). 

FIG. 1: Measuring the distance between SMA and IMA

In 2 cadavers the distance was between4 to 4.9cms, in 7 cadavers it was 
5 to 5.9cms, in 11 cadavers it was 6 to 6.9cms, in 21 cadavers it was 7 to 
7.9cms, in 5 cadavers it was 8 to 8.9cms and in 4cadavers it was 9cms. 
The mean was 6.87cms.

From the chart it is clear that the most frequent distance of IMA from 
SMA is between 7 and 7.9cms and the least is 4 to 4.9cms.

Branches of inferior mesenteric artery 
The inferior mesenteric artery gives off three branches – left colic 
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artery, sigmoid arteries and superior rectal artery which is a downward 
continuation of inferior mesenteric artery. In the present study the left 
colic artery arose from the inferior mesenteric artery in all the 50 
cadavers and divided into ascending and descending branches (fig:2).

FIG. 2: Left colic artery (LCA) arising from IMA

The sigmoid arteries also were present in all the 50 cadavers. The 
number of sigmoid arteries varied from 2 to 3. The origin of sigmoid 
arteries was as follows- a single trunk arising from IMA as sigmoid 
trunk and dividing into 2 or 3 branches (fig:4) or sigmoid trunk arising 
in common with left colic artery (fig:3) or 2 or 3 sigmoid arteries from 
IMA directly (fig:5). 

FIG.3: Yellow arrow – LCA and sigmoid trunk shows common 
origin (A – IMA, B – LCA, C – sigmoid trunk, D – superior rectal 
artery)

FIG.4: LCA and sigmoid trunk arising separately

FIG.5: yellow circle shows sigmoid arteries arising from IMA

2Predescu  et al (2013) systematized the inferior mesenteric artery 
based on their left colon arteriographic study as follows

Type I - distribution through two IMA terminal branches, just one left 
colic a. and the recto-sigmoid trunk 

Type II - three split of the IMA (Debierre's trident):

a) Three branches of the IMA, namely the left colic a.(LCa), the 
sigmoid trunk, superior rectal a. (Sra); 

b) One trunk from which all three arteries split as a trident
c) A colic trunk from which the LCa detaches and eventually the 

medium left colic a. (MLCa) as well, or the inferior left colic a. 
(ILCa), and the sigmoid a. and the SRa are separate branches, 

d) A trunk that splits in two forming the LCa and the sigmoid artery 
(colo-sigmoid trunk) and the SRa is a separate branch

Based on this study the inferior mesenteric arteries of the present study 
were also systematized as follows in table 1.

Thus type II a is found to be more common in the present study, while 
there were no cadavers that could be categorized under type I and type 
II c.

DISCUSSION 
Inferior mesenteric artery
The distance between the origin of inferior mesenteric artery and 
superior mesenteric artery was measured and compared with the 
values of the other studies. (Table 2)

The comparison of the values obtained from the present study along 
with the values cited by other studies show that the mean distance is 
almost close to all the studies cited above. The range obtained also 
coincides well with that of the other studies.

Branches 
The branches of the inferior mesenteric artery – left colic, sigmoid and 
superior mesenteric arteries were present in almost all the cases. There 
was only variation in the arrangement of the sigmoid arteries. Either 
they arose directly from the inferior mesenteric artery or from a 
common sigmoid trunk which took its origin from IMA.

Table 1 – Systematization of Inferior mesenteric artery
IMA No. of cadavers Percentage
Type I 0 0
Type II a 23 46%
Type II b 12 24%
Type II c 0 0
Type II d 15 30%
Total 50 100%

Table 2 – Comparison of distance between SMA and IMA
Study (year) Distance between 

SMA & IMA
Range

3Ahmet Songur  (2010) 57.76±8.04 mm
4Rekha Mane  (2015) 6.6 cm 5 – 10 cm

5George R (1935) 7.1 cm 4.2 – 10.3 cm
6Simeon Sinkeet  (2013) 6.09±1.46 cm 1.2 – 8.4 cm

Present study (2015) 6.87 cm 4.5 – 9.5 cm
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Sigmoid arteries arising directly from IMA is said to be the classical 
branching pattern. This pattern was noted only in 4% of the cases in the 

6 present study. Simeon Sinkeet (2013) reported an incidence of 12% of 
the classical pattern.

Sigmoid arteries branching off from a sigmoid trunk was noted in 96% 
of the cases. Either the sigmoid trunk branched off separately from 
IMA (66%) or along with left colic artery (30%).

Categorizing the findings of inferior mesenteric artery based on the 
2systematization of D.Predescu et al (2013) it was found that in the 

present study type IIa was most common (46%) which is not the same 
2as the study of D. Predescu (2013). Type IId is the most common 

variety (70%) found in their study.

7Manoharan  et al (2010) presented a case of LCA arising from celiac 
trunk.

8Katagiri H  et al (2007) reported case of LCA arising from SMA.

9Ronald A Bergman  also reported case of LCA from SMA.

4Rekha Mane  et al (2015) says LCA was absent in 2% of the cases.

None of these variations were observed in the present study.

Conclusion 
The present study was conducted in the department of Anatomy, 
Government Medical College, Kozhikode, Kerala. A total of 50 adult 
cadavers were dissected to study the origin, course and branches of 
SMA and IMA and the variations were noted. The findings of the study 
can be summarized as follows:

1. Inferior mesenteric artery arose from aorta in all 50 cases.
2. Left colic artery arose from IMA in all 50 cases.
3. Sigmoid arteries arose either directly from IMA or as sigmoid 

trunk in common with LCA or separately from IMA.

Keeping in mind such possible variations the surgeons should be 
careful during the surgeries of liver transplant and colonic surgeries. In 
cases where the marginal artery is not continuous the arterial ligation in 
colon surgeries may lead to ischemia. So an arteriogram is a must 
before doing surgeries to avoid complications.
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