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ABSTRACT

Objective: Majority of studies in the past about ventral branches of abdominal aorta mainly focused on the branching pattern.
The cadaveric data on the vertebral level of origin of the ventral branches of abdominal aorta is less. Hence the study aimed at
the morphology of proximal part of ventral branches of abdominal aorta.

Objectives:
1. To determine the vertebral level of origin of coeliac trunk
2. To determine the vertebral level of origin of superior mesenteric artery
3. To determine the vertebral level of origin of inferior mesenteric artery

Materials and Methods: Fifty embalmed cadavers were dissected. The vertebral level of origin of ventral branches were deter-
mined and variations were noted.

Results:

1. In 38% cases, the vertebral level of origin of coeliac trunk was found to be located at the level of intervertebral disc (IVD)
T12-L1.

2. In 24% cases, the vertebral level of origin of superior mesenteric artery was found to be located at the level of interverte-
bral disc (IVD) T12-L1 and upper 1/3rd of L1.

3. In22% cases, the vertebral level of origin of inferior mesenteric artery was found to be located at the level of intervertebral
disc (IVD) L3-L4.

Conclusion: In conclusion, the present study provides a comprehensive data about the abdominal aorta and the proximal part
of its ventral branches which will help in interpretation of radiographs and during surgery of different types of abdominal pathol-
ogy in Indian population. Awareness of these variations can prevent potential intra-operative and post- operative complications.
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INTRODUCTION

Anatomical variations involving the visceral arteries are
common. Though variations in coeliac trunk are usually
asymptomatic, they may become important in patients un-
dergoing diagnostic angiography for gastrointestinal bleed-
ing or prior to an operative procedure. Close relation of short
coeliacomesenteric trunk with median arcuate ligament and
the tight tendinous ring around the aortic opening can cause
compression of the trunk. This may lead to postprandial pe-
riumbilical pain. Surgical intervention in such a case may be

associated with the risk of ligating the wrong vessel or sever-
ing an essential organ sustaining artery, danger of ischaemia,
gangrene, leakage and bleeding from the site of repair.!

Prior knowledge of aortic variations is required to success-
fully accomplish aortic replacement with implantation of the
coeliac trunk, mesenteric arteries and renal arteries.”

In the radiation therapy of upper gastrointestinal malignan-
cies, treatment of lymph nodes in the region of the coeliac
axis and superior mesenteric axis is often mandated.’
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Evaluation of arteries branching from the abdominal aorta-
the level of their divergence, presence of atypical variants of
a common origin of arteries plays an important role in the
diagnostics of many abdominal disorders.*

Variations in morphology of the aorta and its branches are
of considerable interest as vessel geometry not only deter-
mines flow dynamics, but is also crucial in the pathogenesis
of vascular diseases, e.g., atherosclerosis and aneurysm for-
mation.’

Anatomic variants of the coeliac trunk is essential to suc-
cessfully accomplish surgical, oncologic, or interventional
procedures including lymphadenectomy around hepato-sple-
nomesenteric trunk, aortic replacement with reimplantation
of the trunk, or chemoembolization of liver malignancies, all
of which can potentially create significant morbidity because
of the large visceral territory supplied by a single vessel.®

MATERIALS AND METHODS:

Fifty formalin-fixed cadavers in the department of anatomy
were used for the study. This study was conducted over a
period of two years. All the cadavers were ranging between
the age group of 18-65 years at the time of death. None of
the abdomen showed any evidence of previous surgery. Af-
ter meticulous dissection satisfactory exposure of the ventral
branches of abdominal aorta was done. Counting of verte-
bra was done from below upward, by identifying the sacral
promontory first and labelling the vertebra immediately
above that as fifth lumbar vertebra (L5) and so on and so
forth. This counting of vertebra was also confirmed by iden-
tifying the 12" rib and tracing it to the 12" vertebra. Length
of each vertebral body was measured. Each vertebra was di-
vided into upper, middle and lower third. The study protocol
was prepared in the form of a proforma. The parameters de-
termined were:

1. To determine the vertebral level of origin of coeliac
trunk

2. To determine the vertebral level of origin of superior
mesenteric artery

3. To determine the vertebral level of origin of inferior
mesenteric artery

Any variation in the site of origin of the ventral branches
were also observed.

RESULTS

VERTEBRAL LEVEL OF ORIGIN OF COELIAC
TRUNK (Table-1)

The vertebral level of origin of coeliac trunk was found to
be located between upper 1/30of T12 to IVD L1-L2. In 19

cases, it was located at the level of IVD T12-L1.

VERTEBRAL LEVEL OF ORIGIN OF SUPERIOR
MESENTERIC ARTERY (Table-2)

The vertebral level of origin of superior mesenteric artery
was found to be located between lower 1/3%of T12 to upper
1/340f L2. In 12 cases, it was located at the level of IVD
T12-L1 and upper 1/3of L1.

VERTEBRAL LEVEL OF ORIGIN OF INFERIOR
MESENTERIC ARTERY (Table-3)

The vertebral level of origin of inferior mesenteric artery was
found to be located between lower 1/3"of L2 to middle 1/3%
of L4. In 11 cases, it was located at the level of IVD L3-14

DISCUSSION

1. VERTEBRAL LEVEL OF ORIGIN OF COELIAC
TRUNK (Table-4)

Pant P7 et al in 2013 dissected 40 cadavers and found that
in maximum number of cases i.e. 76.68%, coeliac trunk
originated between T12 and L1 vertebra. In 23.04% cases, it
originated at the upper 1/3™ of L1 vertebra and in minimum
number of cases i.e.5.12% cases, it originated at the level
of lower 1/3 of T12 vertebra. They also noticed absence of
coeliac trunk in 2.5% of cases, where branches of coeliac
trunk directly originated from aorta.

Wadhwa A' et al in 2011 dissected 30 adult cadavers and
found that the coeliac trunk was arising at the level of IVD
T12-L1 in 22 cases (73.3%) and upper 1/3" of L1 vertebra in
8 cases (26.6%).

George R*in 1934 observed the vertebral level of origin of
coeliac trunk in 97 cadavers. The author has measured the
vertebral levels of origin of the unpaired visceral branches at
the center of origin of the each branch. The author found that
the coeliac trunk was arising at the level of upper 1/3% of L1
in 25 cases, at the level of IVD between T12-L1 in 20 cases,
at the level of lower 1/3™ of T12 in 18 cases and at the level
of middle 1/3 of L1 in 17 cases.

Prakash’ et al in 2011 dissected 50 cadavers found that the
coeliac trunk was located most commonly (in 64% of cadav-
ers) at the level of T12. In 36% cases, the coeliac trunk was
located at the level of L1.

In the present study, the vertebral level of origin of coeliac
trunk was at the level of IVD T12-L1 in 38% cases, at the
level of T12 in 34% cases and at the level of L1 in 22% cases.
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2. VERTEBRAL LEVEL OF ORIGIN OF SUPERIOR
MESENTERIC ARTERY (Table-5)

George R*in 1934 observed the vertebral level of origin of
superior mesenteric artery in 97 cadavers. The author found
that the superior mesenteric artery was arising at the level of
lower 1/3" of L1 in 29 cases, at the level of IVD between L1-
L2 in 21 cases at the level of middle 1/3" of L1 in 20 cases,
at the level of upper 1/3 of L1 in 17 cases.

Prakash?’ et al found the vertebral level of origin of superior
mesenteric artery at the level of L1 in 76% cases, at the level
of T12 in 20% cases.

In the present study, the vertebral level of origin of superior
mesenteric was found at the level of IVD T12-L1 in 12 cases,
at the level of upper 1/3 of L1 in 12 cases, at the level of
lower 1/3" of L1 in 10 cases, at the level of middle 1/3" L1
in 7 cases. In 58% cases, it was located the level of L1 and in
24% cases, it was located at the level of IVD T12-L1.

3. VERTEBRAL LEVEL OF ORIGIN OF INFERIOR
MESENTERIC ARTERY (Table-6)

George R*in 1934 observed the vertebral level of origin of
inferior mesenteric artery in 97 cadavers. The author found
that the inferior mesenteric artery was arising at the level of
middle 1/3" of L3 in 28 cases, at the level of lower 1/3% of
L3 in 23 cases, at the level of upper 1/3™ of L3 in 20 cases, at
the level of IVD between L2-L3 in 15 cases and at the level
of IVD L3-L4 in 14 cases.

Prakash’ et al found that the vertebral level of origin of in-
ferior mesenteric artery was at the level of L3 in 68% cases,
at the level of L4 in 18% cases and at the level of L2 in 14%
cases.

In the present study, the vertebral level of origin of inferior
mesenteric artery was located at the level of [IVD L3-L4 in 11
cases, at the level of IVD L2-L3 in 10 cases, at the level of
lower 1/3% of L3 in 9 cases, at the level of upper 1/3% of L3
in 8 cases and at the level of middle 1/3"of L3 in 7 cases. In
48% cases, it was located at the level of L3 and in 22% cases,
it was located at the level of IVD L3-L4.

Probable embryological basis for the different
vertebral levels of ventral branches:

The ventral splanchnic arteries are originally paired vessels
distributed to the capillary plexus in the wall of the yolk sac.
After fusion of the dorsal aortae, they merge as unpaired
trunks that are distributed to the increasingly defined and
lengthening primitive digestive tube. Longitudinal anas-
tomotic channels connect these branches along the dorsal
and ventral aspects of the tube, forming dorsal and ventral
splanchnic anastomoses. These vessels obviate the need for
so many ‘subdiaphragmatic’ ventral splanchnic arteries, and

these are reduced to three, the coeliac trunk and the superior
and inferior mesenteric arteries. As the viscera supplied de-
scend into the abdomen, their origins migrate caudally by
differential growth: the origin of the coeliac artery is trans-
ferred from the level of the seventh cervical segment to the
level of the 12th thoracic; the superior mesenteric from the
second thoracic to the first lumbar; and the inferior mesen-
teric from the twelfth thoracic to the third lumbar.’

The yolk sac is supplied by a number of paired vessels called
omphalomesenteric or vitelline arteries at the end of the
fourth week of intrauterine life. The aforementioned vessels
gradually fuse in the latter part of the embryonic life and in
the dorsal mesentery of the gut they form arteries which in
adult life are represented as the coeliac, superior mesenteric,
and inferior mesenteric arteries. Defective fusion of the om-
phalomesenteric arteries during the embryonic stage can be
important factor manifesting the variations.?

CONCLUSION

In conclusion, the present study provides a comprehensive
data about the abdominal aorta and the proximal part of its
ventral branches which will help in interpretation of radio-
graphs and during surgery of different types of abdominal
pathology in Indian population.

Awareness of these variations can prevent potential intra-
operative and post- operative complications.
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Table 3: Vertebral level of origin of inferior mesen-
teric artery

1. LL2 01 2
2. DL2-L3 10 20
3. UL3 08 16
4. M L3 07 14
5. LL3 09 18
6. D L3-L4 11 22
7. UL4 03 6
8. M L4 01 2
Total 50 100

Table 4: Comparison of vertebral level of origin of
coeliac trunk

Total no. of 30 97 50
specimens

Vertebral level N N N
LT12 - 18 11
D T12-L1 22 20 19
U L1 8 25 3
M L1 - 17 5

N = Number of specimens
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Table 5: Comparison of vertebral level of origin of

superior mesenteric artery

Total no. of specimens 50

Vertebral level %
T12 20
D T12-L1 -
L1 76
L2 4

Table 6: Comparison of vertebral level of origin of

inferior mesenteric artery

Total no. of speci- 50
mens

Vertebral level %
L2 14
D L2-L3 -
L3 68
D L3-L4 -
L4 18
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Figure 1: lllustration showing determination of vertebral level
of origin of coeliac trunk (CT) (CT-Coeliac trunk, SMA-Superior
mesenteric artery, RRA-Right renal artery).
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Figure 2: lllustration showing determination of vertebral lev-
el of origin of superior mesenteric artery (SMA) (CT-Coeliac
trunk, SMA-Superior mesenteric artery, RRA-Right renal ar-
tery).

Figure 3: lllustration showing determination of vertebral level
of origin of inferior mesenteric artery (IMA) (RLA-Right lumbar
artery).
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