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ABSTRACT

The pattern of the origin of the ventral branches of abdominal aorta forms the anatomical basis for abdominal and endovascular
surgeries, in this study, we inspected this pattern in Sudanese cadavers (31 males), no variations were found in the origins of the
ventral branches of the abdominal aorta, the coeliac trunk, SMA and IMA were found to originate at the level of L1, L1 and L3
respectively, the bifurcation of the aorta was at the level of L4, the most constant artery regarding the site of origin was the SMA,
at the level of L1, the mean distance from the coeliac trunk, SMA and IMA to the bifurcation of the aorta were 11.9 cm, 11.2 cm and
4 cm respectively, the mean distances from the coeliac trunk to SMA and from SMA to IMA were 1.2 cm and 6.8 cm respectively. To
our knowledge, this is the first study to be conducted on Sudanese subjects.
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INTRODUCTION

The abdominal aorta brings the blood to the
abdomen, pelvis, and lower limbs; it passes
through the diaphragm to appear in the abdomen
at the level of the lower border of the T12,
posterior to the median arcuate ligament and
ends by bifurcating into right and left common
iliac arteries at the level of L4.

The ventral (anterior) branches of the abdominal
aorta are in order from above downwards:
coeliac, superior mesenteric and inferior
mesenteric arteries.

The coeliac trunk is the artery of the foregut,
it supplies the gut from the lower part of the
oesophagus down to the opening of the bile
duct into the duodenum, and it also supplies
the foregut derivatives (liver and pancreas),

it originates from the aorta at the level of T 12
vertebra.

The superior mesenteric artery arises from
the front of the aorta a centimetre below the
coeliac trunk at the level of L1 vertebra, and it
is the artery of the midgut, starting from the
duodenum below the entrance of the bile duct it
supplies the rest of duodenum, jejunum, ileum,
ascending colon and the proximal two-thirds of
the transverse colon.

The inferior mesenteric artery arises from the
front of the aorta opposite the L3 vertebra; it
is much smaller than the superior mesenteric
artery, itsupplies the distal third of the transverse
colon, descending colon, sigmoid colon and part
of the rectum [1,2].

LITERATURE REVIEW

George et al. [3] examined 120 cadavers in his
study, 115 were males, and 5 were females, he
stated that the level of origin for the coeliac trunk,
SMA, IMA and bifurcation of the aorta were at L1,
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L1, L3 and L4 respectively, he also reported the
mean distances between the different origins.

The origin of the coeliac trunk is at level with
T12 according to McMinn et al. and Prakash et
al. [4,5] and it is at the level between T12 and
L1 according to Selvaraj et al. [6]. Another study
reported variable results with origins of the trunk
at T12 in 34% of cases and between T12-L1 in
31% of the cases of the study [7]. It originates at
the level of L1, according to Anson [8]. The origin
of the SMA is at level with L1 [3-5], or between
L1 and L2 [8]. The origin of IMA is at levels with
L3 [3-5]. Or at L3 and intervertebral disk of L3/
L4 [8]. The incidence of additional vessel such
as double coeliac trunk is about 5% [9], middle
mesenteric artery, an anomalous origin of a
middle colic artery is noted and arises between
the superior mesenteric and inferior mesenteric
arteries [10-13].

Less number of vessels my originate, the typical
coeliacomesenteric trunk can be regarded as
a variation of the arterial convergence at its
origins progressing further between the coeliac
trunk and the superior mesenteric artery [14],
the occurrence of this variation is stated to be
1% - 2.7% [15], 2% according to Lippert et al.
[16] and 1.5 % according to Kornafel et al. [17]
many cases were reported [18,19].

the coeliac-bimesenteric trunk is a condition in
which all three arteries supplying the abdominal
digestive organs have converged into one trunk
[14], in addition to the previous two conditions,
the inferior mesenteric can arise from the
superior mesenteric [20], but all the above
variants are uncommon and appear as case
reports. A case of right hepatic artery arising
independently from the aorta also reported by
Oran et al. [21].

Many studies are done to determine the relation
between the origins of the ventral branches of
the abdominal aorta and the vertebral column,
and the relations and distances between each
of them [22], examined these relationships, by
taking the length of the abdominal aorta and
measurements of the position of origin of the
coeliac artery, SMA, IMA and renal arteries.
He found that the mean level of bifurcation of
the aorta was at the lower third of the body of
L4, with the coeliac artery, SMA, renal arteries
and IMA arising at the level of the T12/L1

intervertebral disc, upper third of the body of
L1, lower third of the body of L1 and lower third
of the body of L3, respectively, he concluded
that the coeliac artery and SMA are both useful
landmarks for determining the position of the
renal arteries and the origin of the coeliac artery
is considered to be the least variable, with that
of the IMA showing the greatest variability, the
length of abdominal aorta approximately was
12.4cm.

While the above study concentrates on using
the ventral branches of the abdominal aorta
in relation to renal arteries [23], made the
bifurcation of the aorta as a landmark for his
study on 100 specimens, 60 were males, 31
were females, and the remaining nine were not
recorded, he found that the abdominal aorta is
longer in males than females, and the origins of
the branches were closer to the bifurcation in
females, he also reported the mean distances
and complete range for the origins.

GENERAL OBJECTIVE

To describe the pattern of the origin of the
ventral branches of the abdominal aorta,
forming an anatomical basis for abdominal and
endovascular surgery.

SPECIFIC OBJECTIVES

To Detect the incidence of variations in the origin
of the ventral branches of the abdominal aorta.

To Detect the relation between the origin of
the ventral branches of abdominal aorta & the
vertebrae.

To measure the distances between the different
origins of the ventral branches of the abdominal
aorta.

To measure the distances between the different
origins of the ventral branches of abdominal
aorta and aortic bifurcation.

STUDY DESIGN

This study is a descriptive study, performed on
adult male cadavers in the dissection rooms
of 8 universities in Khartoum, Sudan, namely:
Khartoum University, Alneelain University,
University of medical sciences and technology
USMT, Bahar El-Gazal University, Khartoum
college of medical sciences KCMS, Ribat National
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University, Alzaeem Al-Azhari University and
the University of Sciences & Technology.

The study included 31 cadavers, all are males,
there were no great ethnic variations, data
collected using ruler and string as measurement
tools, the distance was measured from the centre
of each vessel at its origin, the vertebral level
was detected after exposing the lumbar and
lower part of the vertebral column, and counting
was started from the 5th lumbar vertebra and
upwards.

Excluding criteria include any dissecting
manipulation that may change the original
anatomical position of the aorta and its ventral
branches, such as cadavers with abdominal
aorta being removed, cadavers with detached
abdominal aorta from the vertebral column,
and cadavers with ventral branches which were
difficult to be identified.

Two checklists were performed by two different
persons for the same cadaver for more accuracy.

RESULTS

Pattern of the origin of the ventral branches of
abdominal aorta forms the anatomical basis
for abdominal and endovascular surgeries was
studied among Sudanese cadavers (Figure 1).

In about 90% of cases, the coeliac trunk
originates at the level of L1 (Table 1), the
superior mesenteric artery originates at the
same level L1 in all cases, (Table 2), as for the
inferior mesenteric artery, the level of the origin
is L3 in more than 80% of cases (Table 3). The
bifurcation of the aorta is at the level of L4 in
87.1% of cases (Table 4),the mean distances from

1.2 cm

6.8 cm

11.9 cm

Figure 1: Distances between origins of ventral branches.

Table 1: Vertebral level of the origin of the coeliac trunk (n=31).

Structure Level Number of cases Percentage

Vertebra T12 1 3.20%
Disc between: T12/L1 2 6.50%

Vertebra L1 28 90.30%

Table 2: Vertebral level of the origin of the superior mesenteric
artery (n=31).

Structure Level Number of cases Percentage
Disc between: T12/L1 - -

Vertebra L1 31 100%
Disc between: L1/12 - -

Table 3: Vertebral level of the origin of the inferior mesenteric
artery (n=31).

Structure Level Number of cases Percentage

Vertebra L3 26 83.80%
Disc between: L3/L4 2 6.50%

Vertebra L4 3 9.70%

Table 4: Vertebral level of the bifurcation of the aorta (n=31).

Structure Level Number of cases Percentage

Vertebra L4 27 87.10%
Disc between: L4/L5 3 9.70%

Vertebra L5 1 3.20%

Table 5: Distances of the origin of the ventral branches from the
aortic bifurcation. (In centimeter) (n=31).

Mean Range

Coeliac trunk 11.9 8.8-14

SMA 11.2 7-125
IMA 4 2-5

Table 6: Distances of the origin of the ventral branches from each
other. (In centimeter) (n=31).

From To Mean Range

Coeliac trunk SMA 1.2 0.5-2
SMA IMA 6.8 05-Sep
IMA 4 2-5

the origins of the ventral branches to the aortic
bifurcation are 11.9 cm for the coeliac trunk, 11.2
cm for the superior mesenteric artery and 4 cm
for the inferior mesenteric artery (Table 5). The
mean distance between the coeliac trunk and the
superior mesenteric artery is 1.2 cm, and from
the superior to the inferior mesenteric arteries
is 6.8 cm (Tables 6).

DISCUSSION

Using data collected from 31 cadavers from 8
universities, it was noticed that all cadavers
were males (except for one un-dissected female
in the University of Khartoum). This number of
available cadavers was less than that expected.
Most of the other cadavers were distorted. The
sample size was, therefore, limited (31 samples)
and was restricted to male cadavers only. There
were no variations in the origins, as stated
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before, most of the variations described by other
authors were case reports. Two studies reporting
on such variations concluded that variations in
the coeliac trunk were about 5% [9], and the
other one found that the incidence of a common
origin for the coeliac trunk and SMA was in the
range of 1% - 2.7% [15].

The origin of the coeliac trunk was at the level of
L1in 90% of samples (Table 1), it was originated
at T12 according to [4],at T12/L1 intervertebral
disc according to Pennington et al. [22] and at
L1 as stated by Feller et al. [3,8,23]. The origin
of the SMA was at level of L1 in all samples,
although [8] stated that it originates from L1/L2,
most of the studies agree with this finding [22]
stated that the origin of the SMA is constant and
can be used as a landmark for the renal arteries
in surgeries. The length of the vertebral body is
about 3 cm, and this can justify that the coeliac
trunk and SMA can share the same origin at the
level in front of the L1 vertebra. It is noted that
the most constant artery regarding its site of
origin is the SMA.

The origin of the IMA at L3 goes with the
findings of George et al., McMinn et al,, Prakash
et al. and Kornafel et al. [3-5,17] however, it was
originated from L3 and intervertebral disk of
L3/L4 according to Anson et al. [8]. The result of
this study regarding the level of the origin of the
three ventral branches similar to that reported
by George et al. [3].

The distances between the origins were
measured using the bifurcation of the aorta as
a reference point because it is a landmark for
many vascular variations and is easily accessible
in dissection or during surgeries [3,23]. The
findings regarding the distances from the coeliac
trunk to the SMA and from the SMA to the IMA
are in line with those reported by George et al.
Feller et al. [3,23] (Tables 7 and 8). In this study
aorta if found bifurcated at L5 (3.2%), and at L4/
L5 (9.7%), [24] reported 25% for the bifurcation
at L5. A comparison between different studies is
shown and summarized in (Figure 2).

Table 7: Distances of the origin of the ventral branches from the

aortic bifurcation. (In centimeter) Comparison of the means in
three studies (n=31).

George Feller-woodburne This study
1935 1960
Coeliac trunk 13.2 12.6 11.9
Superior mesenteric 11.7 11 11.2
Inferior mesenteric 4.6 4.2 4

Table 8: Distances of the origin of the ventral branches from each
other. (In centimeter) Comparison of the means in three studies
(n=31).

From To George Feller-woodburne This study
1935 1960
Coeliac trunk SMA 1.6 1.6 1.2
IMA IMA 7.1 6.8 6.8

Coaliac trunk according
to (McMinn & Last, 1994)

T12
Caeliac trunk according to
(Penninglen & Soames,
2005)
T4 intervertabral disc
Coeliac trunk accarding to (Fellar &
Woedburna, 196), (Goorga, 1935}
and (Anson & McVay. 1936)
L1
SMA according to [George,
1935), (McMinn & Last, 1954)
and (Prakash ef al, 2011}
SMA according to {Anson,
Mefay, 1996} L2

IMA according to (George, 1835),
(M:Minn & Lasl, 1994) and
(Prakash et al, 2011)

IMA according to (Anson &
McVay, 1936)

Figure 2: Comparison between findings of different studies.
CONCLUSION

No variations were found in the origins of the
ventral branches of the abdominal aorta. The
coeliac trunk, SMA and IMA were found to
originate atthelevel of L1, L1 and L3 respectively,
the bifurcation of the aorta was at the level of L4.

The most constant artery regarding the site of
origin was the SMA, at the level of L1.

The mean distance from the coeliac trunk, SMA
and IMA to the bifurcation of the aorta were
11.9cm, 11.2cm and 4 cm respectively.

The mean distances from the coeliac trunk to
SMA and from SMA to IMA were 1.2cm and 6.8cm
respectively.

All samples were from male cadavers.
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