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Abstract

Introduction: Abdominal aorta and its major
branches supply oxygenated blood to all the organs in
abdominal cavity and lower limbs. Ventral branches
of abdominal aorta supply the gastrointestinal tract.
Anatomical knowledge of the abdominal aorta and
its branches is important not only to determines
flow dynamics but also crucial in understanding
pathogenesis of vascular diseases.

Aim: To measure the External diameters of ventral
branches of abdominal aorta (coeliac trunk, superior
mesenteric artery and inferior mesenteric artery) at
it’s origin

Material and Method: The study was carried
out on 60 adult cadavers over a period of 2 years.
Measurement of external diameters of ventral
branches of abdominal aorta was taken with the help
of digital vernier calliper.

Result: The mean external diameter of coeliac
trunk, SMA, IMA at its origin is 0.64 + 0.08 cm, 0.77 £
0.07 cm, 0.37 £ 0.06 cm respectively.

Conclusion: The knowledge of normal arterial
diameters in a specific population is of great
importance in order to make correct and precise
radiological diagnosis of arterial aneurysms.

Keywords: Abdominal aorta; Coeliac Artery;
Superior Mesenteric Artery; Inferior Mesenteric
Artery
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Introduction

Aorta enters the abdomen via the aortic hiatus
in the diaphragm at the level of the 12 thoracic
vertebra and ends at 4" lumbar vertebra in the
transcristal plane. Abdominal aorta and its major
branches supply oxygenated blood to all the
organs in abdominal cavity and lower limbs.
Ventral branches of abdominal aorta supply the
gastrointestinal tract.! Anatomical knowledge of
the abdominal aorta and its branches is important
not only to determines flow dynamics but also
crucial in understanding pathogenesis of vascular
diseases.?

Despite that the celiac trunk anatomical
variations are well explored in the literature,
information on the arterial diameter of its main
branches is still scanty. Arterial diameter of celiac
trunk hepatic branches has gained importance
especially due to development of techniques for
liver transplantation.??

It is reasonable to assume that the life expectancy
for the general population will continue to increase,
generating a greater number of problems of vascular
disease. New materials suitable for prostheses may
help to meet the challenge. In addition to this, it is
necessary for the surgeon to continue investigations
in the pathogenesis of obstructive and aneurysmal
aortic lesions and to review the anatomy of the
vascular tree with a new perspective.*
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The material reported in this paper will be
helpful not only to the vascular surgeon, but also
to those who study the fluid dynamics involved
and to others engaged in designing the vascular
prostheses of tomorrow.

Materials and Methods

The Dissection of the abdominal aorta was carried
out in 60 cadavers which were embalmed using
10% formalin. Each cadaver was kept in supine
position, it was numbered.

Cadavers were procured from the department
of Anatomy of Medical Colleges with prior

Fig. 1: External diameters of coeliac trunk.

permission. Ethics committee approval for the
study was taken.

The skin was reflected from medial to lateral
aspect in four quadrants towards the midaxillary
line. Anterior abdominal wall was dissected layer
by layer. Muscles of anterior abdominal wall were
incised and reflected laterally. Peritoneal cavity was
opened & branches of coeliac trunk were identified.
Then as dissection proceeded, different organs of
abdomen were removed & simultaneously different
branches of abdominal aorta were identified.
Satisfactory exposure of abdominal aorta and its
branches was done. The following observations
were made and noted.

Fig. 3: External diameters of inferior mesenteric artery.

External diameters of ventral branches, coeliac
trunk (Fig. 1), superior mesenteric artery (Fig. 2)
and inferior mesenteric artery (Fig. 3) of abdominal
aorta were measured with the help of digital vernier
calliper

Inclusion Criteria

Cadavers of either sex with age group between 25
to 75 years
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Exclusion Criteria

Cadavers of any other age than mentioned above
were excluded. Cadavers showing anomalous
tortuosities, dilatation and aneurysms of abdominal
aorta were excluded.

Results

The Abdominal Aorta was exposed from its
aortic opening in diaphragm to its bifurcation
into common iliac arteries in all cadavers. All the
branches of abdominal aorta were identified and
dissected meticulously. And all the features were
noted and measurements were taken.

Table 1. External diameter of Coeliac Trunk at its origin (in cm).

Distribution by groups
Diameter in cm No. of Cadavers Percent (%)
<0.50 3 5.0
0.51 to 0.60 18 30.0
0.61 to 0.70 28 46.7
20.71 11 18.3
Total (N) 60 100.0

Distribution of study group as per External Diameter of Coeliac
Trunk at its origin
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Graph 1: The distribution of study group as follows.

The data was tabulated and statistically analysed
for various parameters described subsequently.

Out of 60 cadavers, maximum number (46.7%)
of cadavers were having the External diameter of

0.61 to 0.70 >0.71

Coeliac Trunk at its origin in the range of 0.61 cm
- 0.70 cm and minimum number (5%) of cadavers
were having the same in the group of less than or
equal to 0.50 cm (Table 1 and Graph 1).

Table 2. External diameter of Superior mesenteric artery at its origin in cm.

Distribution by groups
Diameter in cm No. of Cadavers Percent (%)
<0.70 14 23.3
0.71 to 0.80 31 51.7
0.81 to 0.90 14 23.3
20.91 1 1.7
Total (N) 60 100.0

Indian Journal of Anatomy / Volume 9, Number 2 / April - June 2020



Prajkta A Thete, Mehra Bhoir, MV Ambiye / Morphometric Study of Ventral Branches of 115

[$)] [oN
o o
o =

'S
o
o

Percentage of cadavers
(%)
g8 3
(=) (=)

Juny
=}
(e}

0.0

Abdominal Aorta

Distribution of study group as per External Diameter of Superior mesentric
artery at its origin

51.7

<0.70 0.71 to 0.80 0.81 to 0.90 >0.91

Graph 2: The distribution by groups as follows.

Out of 60 cadavers, maximum number (51.7%)  of cadavers were having the same in the group of
of cadavers were having the External diameter of =~ more than or equal to 0.91 cm (Table 2 and Graph
Superior mesenteric artery at its origin, in therange ~ 2).
of 0.71 cm - 0.80 cm and minimum number (1.7 %)

Table 3. External diameter of Inferior mesenteric artery at its origin (in cm).

Distribution by groups
Diameter in cm No. of Cadavers Percent (%)
<0.30 6 10.0
0.31to 0.40 42 70.0
0.41 to 0.50 11 18.3
>0.51 1 1.7
Total (N) 60 100.0
Distribution of study group as per external diameter of Inferior mesentric
artery at its origin
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Graph 3: The distribution by groups as follows.

Out of 60 cadavers, maximum number (70%)  of cadavers were having the same in the group of
of cadavers were having the External diameter of =~ more than or equal to 0.51 cm (Table 3 and Graph
inferior mesenteric artery at its origin, in the range  3).
of 0.31 cm - 0.40 cm and minimum number (1.7 %)
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Discussion

We think that the demographic information of the
cadavers from which the specimens were taken is
consistent with the demographic data of adults in our
country. Therefore, we think that the results obtained
from AA and its ventral branches can be considered as
data belonging to the average individuals.

The external diameter of coeliac trunk at its origin

The external diameter of coeliac trunk at its origin

(0.64 cm) in present study is in agreement with the
study of Ahmet Songur” (0.64 cm).

Best IM et al. (1991)® determined diameter of
Coeliac trunk by using 3MHz duplex scanner in 11
normal controls and 14 diabetic patients and found
average diameter of coeliac trunk as 0.8 + 0.09 cm.

Sehgal G. et al. (2013)° measured the diameter of
Coeliac trunk near its origin in 50 subjects during
computed tomographic angiography and found to
range from 4 mm to 10 mm.

Table 4. Comparison of external diameter of coeliac trunk.

Authors No. of Cadavers Mean Diameter Standard Deviation
Pennington (2005)° 15 0.76 cm 0.2
Silveira LA et al. (2009)° 21 0.79 cm 0.04
D Malnar et al. (2010)° 90 0.78 cm 0.08
Ahmet Songur (2010)” 95 0.64 cm 0.1
Present study (2013) 60 0.64 cm 0.08

External diameter of coeliac trunk in study
by Pennington® (0.76 cm), Silveria® (0.79 ¢cm) and
Malnar® (0.78 cm) is more than external diameter of
coeliac trunk (0.64 cm) in present study this could
be attributed to the racial differences in the study
sample. Arterial diameter of celiac trunk branches
is of importance especially because of development
of organ transplant surgery and precise radiological
diagnosis of arterial aneurysms.®

The external diameter of Superior Mesenteric
Artery at its origin

Akira imura et al. (2007)" observed the external
diameter of SMA as 0.66 cm in a case report.

Best IM et al. (1991)® determined diameter of
Superior mesenteric artery by using 3MHz duplex
scanner in 11 normal controls and 14 diabetic
patients and found average diameter of Superior
mesenteric artery as 0.7 + 0.07 cm.

Table 5. Comparison of external diameter of Superior Mesenteric Artery.

Authors No. of Cadavers Mean Diameter Standard Deviation
Pennington (2005)° 15 0.91 cm 0.2
Ahmet Songur (2010)” 95 0.73 cm 0.16
Present study (2013) 60 0.77 cm 0.07

External diameter of Superior mesenteric artery
in Pennington® study (0.91 cm) is more than external
diameter of Superior mesenteric artery in present
study (0.77 cm) this could be attributed to the racial
differences in the study sample.

The external diameter of Inferior Mesenteric Artery
at its origin

External diameter of Inferior mesenteric artery in
Pennington® study (0.45 cm) is more than external
diameter of Inferior mesenteric artery in present
study (0.37 cm) this could be attributed to the racial
differences in the study sample.

Table 6. Comparison of External diameter of Inferior Mesenteric Artery.

Authors No. of Cadavers Mean Diameter Standard Deviation
Pennington (2005)* 15 0.45 cm 0.1
Ahmet Songur (2010)” 95 0.36 cm 0.07
Present study (2013) 60 0.37 cm 0.06
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Conclusion

The knowledge of normal arterial diameters in a
specific population is of great importance in order
to make correct and precise radiological diagnosis
of arterial aneurysms. Also, evaluation of arterial
diameters is fundamental for liver transplantation
follow up. Previous knowledge of the normal and
expected values for a specific artery might help the
early diagnosis, through radiological exams, of an
arterial stenosis, even before clinical signs of low
arterial flow.
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