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Abstract 

Introduction: As the field of intestinal surgery advanced over the recent century, challenge of performing more complex 
resection and anastomoses highlighted the presence of vascular variants. The current clinical interest of these anatomic 
finding is to laparoscopic colon surgeon. Material and method: The study was conducted on a 50 embalmed human 
cadavers in the Anatomy dissection hall .We performed detailed dissection to measure length and to note a branching pattern 
of Superior mesenteric artery and its branches. Results: In all 50 cases Superior Mesenteric Artery (SMA) was originated 
from abdominal aorta, separated from celiac trunk by 0.9cm + 0.29. All five branches were seen in all samples with 2% 
showed additional branches. A common trunk of Right Colic artery (RCA) and Middle Colic artery (MCA) was noted in 
42%. The numbers of Jejuno-Ilel branches were 7-13 in number with most common was 9 (26%). Additional branch from 
jejunal artery to other viscera was present in 4%. Mean length of MCA, RCA and Ileo-colic was 3.23 + 1.51, 3.42 + 1.17, and 
4.57+ 0.98 respectively. Pattern of distribution noted was Type A 58%, Type B 32%, Type C 10%. Conclusion: A normal 
pattern of colonic vasculature as accepted by most of medical textbook was not seen in all of the cases. The interest in these 
anatomical concepts was not simply to Anatomist but also to surgeons while performing a safe and efficient laparoscopic or 
conventional colon surgery.  
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Introduction 

Surgery has undergone several important changes over 
last decades. Technologic and molecular advances have 
fundamentally changed the way diseases are treated. In 
search of giving patient a best possible outcome new 
modalities are added or older ones undergoes renewal. 
Applications of these new management skills require 
comprehensive anatomical background. Pathological 
involvement of colon is quite frequent. It ranges from 
simple benign lesion to fulminate malignant lesion. 
Certain anatomical facts like pattern of distribution, 
variant course and branches should be taken into 
consideration in dealing with them. In carcinoma of 
colon, Resection (colectomy) is one of the modality of 
treatment. This entails ligation of the appropriate colic 
arteries at their origin [1, 2]. Thus arterial supply of the 
specific segment must be identified in order to offer the 
patient the best possible “oncologic” operation. Certain 
operation that require incision of the supposed avascular 
area of the transverse mesocolon, like retro colic 
anastomoses (where variant MCA could be injured) also  
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require an understanding of the some fine points of 
mesenteric vascular anatomy [3]. The current clinical 
interest of these anatomic finding is in laparoscopic 
colonic surgery where inability to palpate these vessels 
and use of techniques that ligate these mesenteric vessels 
intracorporeally requires a thorough knowledge of 
mesenteric anatomy [2,4]. This knowledge of the normal 
and variant anatomy of the major unpaired arteries 
originating from the abdominal aorta and their variants is 
necessary to accomplish a successful, uncomplicated 
abdominal operation. 
 

Materials and Methods 

The study was conducted on 50 embalmed human 
cadavers in the Anatomy dissection hall of the MGM 
Medical College and hospital of Navi Mumbai. Cadavers 
with distorted normal anatomy due to abdominal surgery 
were excluded .SMA and its branches were exposed by 
following standard methods of dissection [5, 6]. The 
anterior abdominal wall of embalmed cadaver was incised 
by taking two incisions. Skin flaps and muscles of 
anterior abdominal wall were reflected. Peritoneal cavity 
was exposed. Greater omentum, small intestine with its 
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mesentery and large intestine was identified. The 
transverse colon and greater omentum was turned 
superiorly over costal margin. The coils of the jejunum 
and ileum were moved to the left side of the abdomen so 
that the right side of the mesentery faces anteriorly. 
Peritoneum on the right side of mesentery was removed to 
expose the branches of superior mesenteric artery Length 
of individual branches was measured using measuring 
tape. Pattern of arrangement and distribution of arteries 
into type A, B, and C and their numbers were noted. All 
observations were tabulated and statistically analyzed.  

Results 

In this study, total 50 embalmed cadavers were dissected. 
SMA with its branches and its pattern of distribution were 
studied. In all the 50 cadavers SMA was originated 
individually from an abdominal aorta as a ventral branch 
separated from celiac trunk by mean distance of 0.9 cm 
(0.5-1.4cm). 

 
 Branches of SMA given on right side (IPDA, MCA, 
RCA and Ileocolic artery) were found in all cadavers. 
Additional branch i.e. Left colic artery was noted from 
right side in one cadaver. 
 
MCA and RCA may originate as common trunk or as 
independent branches. Common trunk was noted in 42% 
(21) cadavers and non Common trunk was seen in 
remaining sample 58% (29).  
 
Branches of SMA given on left side supplied Jejunum and 
ileum. In 49 cadavers, it supplied only small intestine with 
no additional branches to other viscera. In 1 cadaver (2%) 
Accessory colic artery was seen arising from first jejunal 
artery. Numbers of Jejuno-Ileal branches were around 7 to 
13. Jejuno-Ileal branches were mostly 9 in number as it 
was noted in 26% (13) cadaver. (Table 1) 

 

    
 
 Table 1: Number of Jejuno-Ileal branches  

Jejuno-Ileal Branches 
Number Count Percentage 
7 2 4% 

8 5 10% 

9 13 26% 

10 10 20% 

11 7 14% 

12 12 24% 

13 1 2% 

Total 50 100% 
  
 Length of branches before its bifurcation was also measured. The mean length of MCA, RCA and ileocolic artery before its 
bifurcation was 3.2 cm (0.9-7.1cm), 3.4 cm (0.8-5.8cm) and 4.5 cm (3-7.4cm) respectively.  
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Table 2: Length of Branches 

Artery Mean(cm) Median(cm) Mode (cm) Standard Devaition 
(cm) 

Minimum 
(cm) 

Maximum 
(cm) 

MCA 3.23 2.8 2.2# 1.51 0.9 7.1 
RCA 3.42 3.55 2.1# 1.17 0.8 5.8 
Ileocolic 4.57 4.4 4.1# .987 3 7.4 

# Multiple Mode Exists 
 
Measurements were taken to document distance between branches. Distance between IPDA & MCA, MCA& RCA, RCA & 
Ileocolic and root of SMA & jejunal was 2.5cm+ 0.9, 2.75cm + 1.05, 2.87cm+ 0.8 and 3.34cm + 0.85 respectively.  
 
 Table 3: Distance between Branches 

Artery Mean 
(cm) 

Median 
(cm) 

Mode 
(cm) 

Stardard 
Deviation (cm) 

Minimum 
(cm) 

Maximum(
cm) 

IPDA & MCA 2.5 2.3 2 0.95 0.8 5.3 

MCA & RCA 2.7 2.9 1.7 1.0 0 4.4 

RCA & Ileocolic 2.8 2.8 2# 0.8 1 4 

Root of SMA & 
Jejunal 

3.3 3.1 3 0.85 1.9 5.1 

 
Pattern of distribution was categorised into different types. Depending upon the number of arterial pedicles it was typed as 
follows 
Type A: Three arterial pedicles. (Fig. 3) 
Type B: Two arterial pedicles having a common trunk of MCA and RCA. (Fig.4) 
Type C: Two arterial pedicles having a common trunk of MCA and RCA with branches of MCA arise individually. (Fig. 5) 
In this study percentage of type A, B, C was 58%, 32%, and 10% respectively.  
 
  Table 4: Pattern of Distribution of Superior Mesenteric Artery 

Type of Pattern Count Percentage (%) 
Type A 29 58% 

Type B 16 32% 

Type C 5 10% 
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Discussion 

The abdominal vessels, especially the celiac trunk (CT) and the superior mesenteric artery (SMA) frequently shows diverse 
anomalies in their origin and course thus these arteries are studied with great interest. Several anatomic and radiologic 
descriptions of variation in the origin of the ventral branches of abdominal aorta had been reported in the literature [7]. Until 
now to our knowledge only celiacomesenteric trunk (CMT) or celiac- bimesenteric trunk had been described. The incidence 
of celiacomesenteric trunk was reported to be low ranging from 0.4-2.7% [8]. CMT is associated with various other arterial 
anomalies [9,10,11]. In all our 50 cadavers SMA originates from abdominal aorta 100%.  
 
Topographic study of colonic artery was done in past. George R. studied 94 cadavers in which distance between SMA and 
celiac trunk was 1.6cm (range0.5 - 3.1cm) [12]. In our study on 50 cadavers distance was 0.9cm (0.5-1.4cm) 
 
Amongst the three major arteries supplying colon the ileocolic was constant as cited by many authors. In all 50 cadavers, 
three major arteries were found but only difference existed in its pattern of branching.  

 
The RCA was described as occurring with variable frequency from 38%-78% and the MCA from 44%-87.8% [13,14]. RCA 
it may arose as a separate branch from the right side of the superior mesenteric artery (35%) or from the ileocolic artery 
(when it is referred to as an accessory right colic artery 10%), and occasionally it may be absent (less than 5%) [15].The 
frequency of MCA arising from the celiac trunk, the hepatic artery or the splenic artery was very few 0.5% and 5% [13, 16]. 
In our study, two arterial pedicles were in 42% and three arterial trunks were in 52%.  
 
Table 5: Number of Colic Arteries arising from SMA (Literature Review) 

 

 

 

 

SMA gave branches which supplies jejunum and ileum. Those were 7-13 numbers mostly 9 in numbers (24%).  
In the study of Igiri AO et al, 72 Nigerian cadavers were dissected to study the pattern of arrangement and distributions of 
SMA. Result were categorized into three groups depending on its pattern distributions: Group A (60%) Group B (26.7%) 
Group C (13.3%).In all the cases the jejunal and ileal arteries were respectively 7-12 and 1-3 in number [19]. According to the 
Gourley EJ et al., SMA supplies entire small bowel by 12-20 jejunal and ileal branches [20]. 
 
As per our study, total jejunal and ileal arteries were 7-13 in numbers. Very few literatures were found on anomalous supply 
of jejunal branches to other viscera. But in our study, we noted two cases of additional supply to other viscera by jejunal 
artery i.e. to transverse colon and pancreas.  
 
Kiozumi M et al in his study stated that pancreatic branches may arise from SMA, MCA or the upper jejunal arteries but he 
didn’t mention its frequency. He observed that frequency of accessory colic artery from the SMA which supply transverse 
colon was 49.2%. This was named CSS (arteria colica sinistra superior) [21]. 
 
Accessory colic artery originating from the celiac trunk was reported in few literatures and it was certified as homologues 
with CSS arising from the celiac trunk.  
 
Table 6: Frequency of Accessory colic artery from SMA in past study 

Author Year Frequency 
Kiozumi M [21] 1990 49.2% 

Gourley EJ [20] 2005 10% 

Present study 2014 2% 

Mean length of IPDA, MCA, RCA and Ileo-colic artery was 2 cm, 2.2 cm, 2.2 cm and 4.1cm respectively Distance between 
individual branches was noted. Mean distance between root of SMA and IPDA, IPDA and  
 

Author Year Sample 1 2 3 4 
Nelson TM [17] 1988 50 0 22% 40% 0 

Garcia-Ruiz A[18] 1996 56 0 89.3 10.7 0 

Present study 2014 50 --- 42% 52% ---- 



May, 2015/ Vol 3/ Issue 4                                                                                                                         ISSN 2321-127X 

                                                                                                                                                  Research Article                                                                                                             

International Journal of Medical Research and Review         Available online at: www.ijmrr.in     376 | P a g e              

MCA, MCA and RCA, RCA and Ileo-colic were 2 cm, 1.7 cm, 2 cm and 1.5 cm respectively. 
 
 Table 7: Measurements found by other authors 

Author Year Length of branches 
MCA RCA Ileocolic 

Garcia-Ruiz A [18] 1995 3-7 cm 2-7 cm 2-12 cm 

Gourley EJ [20] 2005 4 cm --- --- 

Present study 2014 2.2cm 2.2cm 4.1cm 

 
 
Depending upon the number of arterial pedicles and its 
pattern of branching we had divided our results into three 
categories: Type A: Three arterial pedicles (58%), Type 
B: Two arterial pedicles having a common trunk of MCA 
and RCA (32%), Type C: Two arterial pedicles having a 
common trunk of MCA and RCA with branches of MCA 
arise individually (10%). 
 
Type A was most commonly documented pattern of 
arrangement (58%). In year 2010, the pattern of 
arrangement and prevalence was studied in the Nigerian 
population. They had divided population into three 
groups, Group A: Classical three arterial trunks, Jejuno-
Ileal branches were 6-17 in number (60%), Group B: 
Three arterial trunks with ileocolic gave appendicular 
artery directly (26.7%) and Group C: Two arterial trunks 
with RCA from the ileocolic artery (13.3%)[19]. 
According to McGregor AL, three arterial pedicles were 
seen in 23.8%. RCA arose from the ileocolic and MCA in 
22.7% and 21.5% of cases [22]. In a study conducted by 
Nelson TM et al it was found that RCA and MCA arose 
separately from SMA in 34% and 58% of samples 
respectively. In 40% of sample RCA originate as common 
trunk. The RCA was a branch of an ileocolic artery in 
30% [17]. 

Conclusion 

A normal pattern of colonic vasculature as accepted by 
most of medical textbook was not seen in all of the cases. 
Most of the cases showed the variant pattern. Our main 
endpoint was to emphasize on the current anatomical facts 
about colonic blood supply. The interest in these 
anatomical concepts was not simply to Anatomist but also 
to surgeons while performing a safe and efficient 
laparoscopic or conventional colon surgery.  
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