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ABSTRACT

BACKGROUND

Superior Mesenteric Artery (SMA) is one of the anterior branches of the abdominal
aorta. It originates from abdominal aorta at the level of lower border of first lumbar
vertebra, one centimeter below the coeliac trunk. It gives the first branch inferior
pancreaticoduodenal artery (IPDA), The colic branches arise from concave right side
of the superior mesenteric artery, these are middle colic artery (MCA), right colic
artery (RCA), ileo colic artery (ICA). Jejunal and ileal branches arise from left side of
the SMA. Superior mesenteric artery supplies derivatives of midgut. Knowledge of
branching pattern of the SMA is clinically important to gastroenterologists operating
on gut and neighboring structures like pancreas, duodenum, and liver. We wanted to
study the variations in the branches of superior mesenteric artery.

METHODS
This is a descriptive study conducted on 50 adult embalmed human cadavers by
conventional dissection method, the findings were noted and tabulated.

RESULTS

Present study shows that inferior pancreatic duodenal artery orginated from SMA in
47 (94 %) specimens. IPDA was absent in 3 (6 %) specimens. Middle colic artery was
found to arise from SMA in 48 (94 %) and MCA was absent in 2 (4 %) specimens.
Right colic artery was found to arise from SMA in 47 (94 %) specimens and it was
absent in 3 (6 %) specimens. Ileo-colic artery was found to arise from SMA in all 50
(100 %) specimens.

CONCLUSIONS

Awareness of these complex variations may prevent devastating complications
during colonic surgeries. Variations in the branching pattern of superior mesenteric
artery is essential for surgeons operating on derivatives of midgut, liver, pancreas.
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BACKGROUND

The Superior mesenteric artery (SMA) is the important artery
of abdomen and supplies the organs of midgut which extends
from the duodenum distal to the opening of the ampulla of
vater, jejunum, ileum, caecum, appendix, ascending colon and
the right two - third of the transverse colon.

The SMA originates from the ventral surface of the
abdominal aorta one centimeter below the coeliac artery at the
level of the lower border of first lumbar vertebra.! From its
origin, it runs anterior to the uncinate process of pancreas and
the third part of the duodenum. It then slopes obliquely in the
root of the mesentery to the right iliac fossa. It is accompanied
by the superior mesenteric vein on its right.

The branches of the superior mesenteric artery are
inferior pancreatic duodenal artery, middle colic artery, right
colic artery , ileocolic artery, jejunal and ileal branches.

IPDA is the first branch of SMA. It divides into anterior and
posterior branches which anastomose with corresponding
branches of superior pancreatic duodenal artery (branch from
coeliac artery). This anastomosis supplies the head of
pancreas, uncinate process and duodenum.

® MCA arise from right side of the SMA and supplies
transverse colon.

® RCA arise from right side of the SMA and supplies
ascending colon.

® [CA is the last main branch of the SMA. It descends
inferiorly and to the right, supplies the ascending colon,
appendix, cecum and ileum.

Jejunal and ileal branches run between the two layers of
the mesentery and form anastomotic arcades from which
smaller straight branches (vasa recta) arise to supply the
jejunum and ileum.

The recent development in the field of abdominal surgery
such as pancreatic duodenal resection for carcinoma of the
head of pancreas, oesophagojejunostomies, intestine
transfers, resection of small and large intestines give a clearer
appreciation and knowledge of the varied blood supply of the
supra and infra colic organs. The integrity of the vascular
structure in the vicinity of the SMA is of primary importance in
the successful transplantation of liver and pancreas. So the
knowledge of extremely variable blood supply to the
abdominal organs by the superior mesenteric artery is very
important to the surgeon, radiologist and the
anatomist.234567.18

We wanted to study the variations in the branches of
superior mesenteric artery. The current study is focused at the
following parameters
Presence/Absence of inferior pancreatic duodenal artery
Anomalous origin of inferior pancreatic duodenal artery
Presence/Absence of middle colic artery (MCA)
Presence/Absence of right colic artery (RCA)
Presence/Absence of ileocolic artery (ICA)

Number of jejunal & ileal branches

TmO oW

METHODS

The descriptive study of randomly selected fifty (50) adult
embalmed human cadavers from the cadavers allotted to the
first MBBS students and first BDS students at the Institute of
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Anatomy, Madras Medical College, and Chennai - 3. Ethics
committee approval obtained from Institutional -ethics
committee of Madras Medical College on 27-09-2011, No.
14092011. This study was conducted from Jan 2011 to April
2012 in Madras Medical College.

A midline skin incision was made and skin, superficial
fascia and anterior abdominal wall muscles were reflected.
The liver was pulled superiorly and the coeliac trunk was
identified. The mesentery of the small intestine was exposed
by turning the transverse colon and its mesentery upwards.
The small intestine was turned to the left and the right layer of
the mesentery was cut along the line of its attachment to the
posterior abdominal wall, and striped it from its attachment.
Branches of the superior mesenteric artery were traced. This
is a descriptive study.

Statistical Analysis
The percentage of presence/absence of branches of The
superior mesenteric artery (SMA) were noted and tabulated.

RESULTS

Inferior Pancreatic Duodenal Artery

In the present study the IPDA was observed in 47 (94 %)
specimens. It was found to arise from the superior mesenteric
artery in 39 (78 %) specimens, from the first jejunal in 5 (10
%) specimens, from middle colic artery in 2 (4 %) specimens,
and from second jejunal in 1 (2 %) specimen. IPDA was absent
in 3 (6 %) specimens.

IPD No. of Specimens Percentage
SMA 39 78 %
First jejunal 5 10 %
MCA 2 4%
Second jejunal 1 2%
Absent 3 6 %
Table 1. Source of Origin of the Inferior Pancreaticoduodenal Artery

Anomalous Origin of the IPDA

In this study the IPDA was found to be absent in three (6 %)
specimens out of fifty specimens dissected. In that case, it was
compensated by the dorsal pancreatic branch, which came
from the coeliac trunk.

Middle Colic Artery

In the present study, out of fifty specimens dissected, the MCA
was found to arise from the superior mesenteric artery in 48
(96 %) specimens, and in 2 specimens (4 %) the MCA was
found to be absent.

Right Colic Artery

In the present study out of fifty specimens dissected, RCA was
found to be absent in three (6 %) specimens, and it was
present in 47 (94 %) specimens. In those specimens in which
the RCA was absent, it was compensated by the anastomosis
between superior branch of ileo colic artery and the inferior
branch of MCA.
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Figurel. Right Colic Artery

Ileo Colic Artery
In the current study, the ileo colic artery was observed in all
fifty specimens.

Jejunal and Ileal Branches

In the present study the number of jejunal and ileal branches
ranged from six to twelve. In ten (20 %) specimens the number
of branches were six, in five (10 %) specimens there were
seven branches, in eighteen (36 %) specimens there were
eight branches, in six (12 %) specimens there were nine
branches, in four (8 %) specimens three were ten branches
and in seven (14 %) specimens there were twelve branches.
The prevalent number of branches was eight branches in
eighteen specimens.

DISCUSSION

Origin of Inferior Pancreaticoduodenal Artery
In the present study, the IPDA arose from the SMA in 39 (78
%) specimens which coincides with Textbook on anatomy by
Basmagian. V. John (1937), Hamilton. W.] (1956) who said that
the IPDA arises from the SMA as the first branch.

In the present study, IPDA arose from first jejunal branch
in 5 (10 %v) specimens which coincides with Text book on
anatomy by Hollinshead. Henry. W (1958), Romanes. G ]
(1972), Chummy. S. Sinnatamby (1999), and Susan Stand ring
(2008) who had reported the IPDA either arises from the SMA
or from the first jejunal branch.

Piersol. A. George (1930) reported that IPDA arises from
SMA, occasionally from upper most intestinal branch.? In the
present study, the IPDA arose from the second jejunal branch
in 1 (2 %) specimen.

Witte et al. (2001) and Deepthinath. R et al. (2010) had
reported the absence of IPDA. In the present study the IPDA
was absent in 3 (6 %) specimens.10

Unusual origin of IPDA was found in this study, in that the
IPDA arose from MCA in 2 (4 %) specimens, which was not
reported in any other literature mentioned above.

Anomalous Origin of the IPDA (Dorsal
Pancreatic Artery)

Rio brano (1912) found dorsal pancreatic artery (DPA)
originating from coeliac trunk in one case. Bergman et al.
(1988) had reported some variations of dorsal pancreatic
artery. In this report the dorsal pancreatic artery originated
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from the splenic artery in 37 % of cases, the coeliac artery in
33 %, the SMA in 8 % of cases.!!

Sources of Origin of DPA Bergman et al. Present Study
Splenic artery 37 % -
Coeliac artery 33% 100 %
SMA 21% -
Table 2. Comparison of the Sources of Origin of DPA

In current study the IPDA was absent in 3 (6 %) specimens,
and the dorsal pancreatic artery arose from the coeliac trunk
in the all three (100 %) specimens. which was higher than the
findings of Bergman et al. (33 %).

In the present study, no dorsal pancreatic artery arose
from the splenic or SMA as mentioned by the Bergman et al.

Middle Colic Artery
In the present study, the MCA was observed to originate from
the right side of SMA in 48 (96 %) specimens, which correlates
with Text book on anatomy by Hollinshead. Henry.W (1958),
Chummy. S. Sinnatamby (1999), Moore, Arthur (1999), they
quoted that the MCA arose from the right side of the SMA.1213

Vandamme & schuren (1976) had reported the absence of
MCA in one (0.64 %) specimen.!4 In the study of Radha
krishnayya (1990), MCA was found to be absent in 2 (4 %)
specimens. Nirmaladevi had reported the absence of MCA in 2
(4 %) specimens.15 In the present study, the MCA was absent
in 2 (4 %) specimens, which correlates with the findings of
Radhakrishnayya and Nirmaladevi.

In 1 specimen, it was observed that the MCA was divided
into 4 branches, which was not reported in any other literature
mentioned above.

Authors No. of Specimen Studied No. of MCA Absent %
Vandamme 156 1 0.64 %
Steward & Rankin 40 2 5%
Radhakrishnayya 25 2 4%
Nirmala Devi 50 2 4%
Present Study 50 2 4%
Table 3. Comparison Table Showing Absence of Middle Colic Artery

Right Colic Artery
Out of 50 specimens, the RCA was observed in 47 (94 %)
specimens and absent in 3 (6 %) specimens.

Waldeyer (1899) reported the origin of the RCA from SMA
in 50 % of cases. Sonneland et al. (1958) reported the presence
of RCA in 78 % of cases. Nirmaladevi (2008) reported the
presence of RCA in 86 % of cases.1516

In the present study the RCA was observed in 47 (94 %)
specimens, all of which arose from the SMA. It was higher than
the findings of Waldeyer, Steward and Rankin, Sonneland et al.

Steward and Rankin observed no RCA in 18 % of cases.1?
Sonneland et al. reported the absence of RCA in 12.6 % of
cases.16 Michel’s (1963) reported the absence of RCA in 2 % of
cases.1819,20

In the present study the RCA was absent in 3 (6 %)
specimens which was lower than the findings of Steward and
Rankin Sonneland and it was higher than the findings of
Michel’s.
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Ileocolic Artery

In the present study, the ICA was observed in the all 50
specimens. Textbook on anatomy by Basmajian. V. John,
Hollinshead. Henry. W, had reported that the ICA arose from
the concave right side of the SMA.21 In the present study, in all
specimens, the ICA arose from the concave right surface of the
SMA. It divided into superior and inferior divisions after
passing 5 - 8 cm transversely from the main stem of superior
mesenteric artery, which confirms the findings of the above
mentioned author.

Vandamme & schuren (1976), Rob and Smith’s (1993),
Garcia etal. (1996) Corman. L. Marvin had reported that ICA is
the most constant collateral of the SMA.1522 In this present the
ICA was present in all the 50 specimen which correlates with
the above mentioned authors finding.

Hollinshead. Henry. W, Basmajian. V. John, and Bruce. G.
Wolff had stated the ICA divided into superior and inferior
branches.621.23 From the inferior division arose the anterior
caecal, posterior caecal, ileal branch and the appendicular
artery. In the present study, all the 50 ICA divided into
superior and inferior branches. From the inferior division
anterior caecal, posterior caecal, ileal branch, appendicular
artery arose. This correlates with the above author’s
findings.24%

In one specimen the ileocolic artery was found to divide
within 1.5 cm of its origin from its main trunk, which was not
reported by any other literature mentioned above.

Jejunal and Ileal Branches

Text Book on anatomy by Romanes.G.J (1972), Piersol. A
George (1930), had reported that the jejunal and ileal branches
arose from left side of SMA, usually 10 to 16 in number and
were distributed to the jejunum and ileum.?6:27.2

Text Book on anatomy by Moore, Arthur (1999), and Susan
Stand ring (2008) said that the jejunal and ileal branches arose
from the left side of SMA, usually 12 to 18 in number and were
distributed to jejunum and ileum.281

Igiri.A.O et al. (2010) had reported that in 60 %, the jejunal
arteries were 2 in number and ileal arteries were 7 in number.
All those arose from left side of SMA. In 26.7 % the jejunal
arteries were 3 in number and there were no ileal branch. In
13.3 %, the jejunal artery was one in number.2?

In the present study, the number of jejunal and ileal
branches ranged from 6 to 12 which was lower than the
findings of anatomical Text books, it was higher than the
findings of the Igiri. A. O et al.456.267

CONCLUSIONS

In the present study

® The Inferior pancreatic duodenal artery arose from the
superior mesenteric artery in 68 %, from 1stjejunal in 10
%, from the middle colic artery in 4 % and from the 2nd
jejunal in 2 %.

® The inferior pancreaticoduodenal artery was absent in 6
%.

® Anomalous inferior pancreaticoduodenal artery (dorsal
pancreatic artery) was present in 6 % and in all those
specimens it arose from coeliac trunk (100 %).
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®  The middle colic artery originated from the concave right
side of the superior mesenteric artery in 96 %. It was
absent in 4 %.

® The middle colic artery divided into right and left
branches in 98 %.

® The middle colic artery divided into four branches and
anastomose with each other in 2 %.

®  Theright colic artery arose from the concave right surface
of the superior mesenteric artery in 94 %, and it was
absent in 6 %.

® The ileo colic artery was a branch in all (100 %) the
superior mesenteric artery.

® The ileo colic artery divided into superior and inferior
branches after passing 5 - 8 cm transversely from the
main stem of superior mesenteric artery in 98 %.

® In 2 % the ileo colic artery divided into superior and
inferior branches within 1.5 cm of its origin from the main
stem of the superior mesenteric artery.

®  The total number of jejunal and ileal branches range from
6-12.
The integrity of the vascular structures in the vicinity of the
superior mesenteric artery is of primary importance in the
successful transplantation of liver and pancreas.
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full text of this article at jemds.com.
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