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Cadaver Study on the Branching Pattern of the Splenic Artery in a
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Abstract

The spleen is the largest single mass of lymphoid tissue in
all vertebrates. Arterial blood supply correlates with the
functional capability of the human spleen. A cross-sectional,
descriptive type of study was done in the Department of
Anatomy, Dhaka Medical College, Dhaka, from January
to December 2008, to see the arterial pattern in the human
spleen. 30 human spleens were collected from the unclaimed
dead bodies that were under examination in the Department
of Forensic Medicine of Dhaka Medical College, Dhaka.
The samples were divided into three age-groups including
group A (15-29 years), group B (30-49 years) & group C
(50-69 years). Then macroscopic dissection was done and
radiological angiograph was taken to see the arterial pattern
in the human spleen. The splenic artery was the origin of sole
blood supply in all the specimens. Two lobar branches were
found in 70% of specimens and three branches in 23%. Four
lobar branches were evident in only 2 specimens. Moreover,
several segmental branches and polar arteries were found in
the spleen of different ages. The distance between the splenic
artery (before giving its lobar branches) and the hilum of
the spleen were found 2.99+0.73 cm, 3.79+1.43 cm and
3.51%1.66 cm in group A, B and C respectively. However, the
difference was not statistically significant among the study
groups.
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Introduction

The spleen is the largest single mass of lymphoid tissue in
humans'. Arterial blood supply correlates with the functional
capability of the human spleen®. The splenic artery usually
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arises from the coeliac trunk to the right of the midline'.
Jauregui® found that the average length of splenic artery is
10.6 cm. The most striking feature of the splenic artery is
its tortuousity*. The spleen receives a generous blood supply.
Approximately 350 liters of blood per day pass through the
spleen’. The spleen is structured in such a way that most of
the blood flow passes through the marginal zone and directly
along the white pulp leads to efficient monitoring of the blood
by the immune system®’ — as functional capacity correlates
vascularity in the vicinity. Hence, the human spleen is an
organ demanding constant attention from the anatomical,
immunological and clinical point of view®. Sound knowledge
of the variational anatomy of the splenic artery and its
branches is indispensable to the surgeons in splenectomy,
resection of any tumours, extirpation of cysts, because highly
vascular spleen is prone to excessive bleeding which often
occurs with resultant to unnecessary death®. The aim of the
present study was to see the branching pattern of the splenic
artery in the human cadaveric spleen. The findings of the
study are expected to contribute to the knowledge pool on
variational anatomy of the splenic arterial pattern.

Materials & Methods

This cross-sectional, descriptive type of study was done in
the Department of Anatomy, Dhaka Medical College, Dhaka,
from January to December 2008. 30 human spleens were
collected from the unclaimed dead bodies that were under
examination in the Department of Forensic Medicine of
Dhaka Medical College, Dhaka. The samples were brought
to the Department of Anatomy and divided into three age-
groups including group A (15-29 years), group B (30-49
years) & group C (50-69 years), for convenience of the study
procedure, according to Rayhan et al.’.

The splenic artery supplying the spleen and its branching
pattern was observed by meticulous dissection on each
specimen. The distance from the point of primary division
of the splenic artery to the point of hilum was measured with
the help of a measuring tape. Observed the number of lobar
branches as most of the terminal division of the splenic artery
occurs before entering into the hilum of the spleen. So was
observed for lobar branches of the splenic artery by blunt
macroscopic dissection. Its secondary branches were also
observed. However, some of the lobar branches divided after
entering into the hilum within the substance of splenic tissue.
For this reason, 16 samples were transferred into the caustic
soda solution for 24-48 hours (100 ml water + 25 gm caustic
soda) after removal of splenic capsule from the surface of
the spleen. The spleen were removed from the solution and
washed thoroughly with running tap water. After that, the
splenic tissue was removed by application of gentle pressure
over it and washed with running tap water (according to
Rayhan et al.’) (Fig. 1).
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Fig. 1. Dissection of splenic artery and its branches (blue
arrow- splenic artery, red arrow- lobar branches) in group A
(15-29 years).

Angiography of spleen was done to see the vasculature
especially for observing the number of the lobar branches
and number of the secondary branches of the splenic artery.
At first the tail of the pancreas was identified and the splenic
artery was cut 5 cm proximal to the hilum of the spleen in 6
cases. The collected spleens were washed thoroughly with
normal saline or acetone till the splenic vein showed the clear
fluid coming out of it. Then solution of barium sulphate was
injected into splenic artery with the help of a 50cc syringe and
polythene cannula, but in few cases a branch of the splenic
artery before entering to the hilum was ligated with silk to
prevent the dye entering through that branch. The splenic
artery was ligated after injecting the dye. The dye-injected
spleens were radiographed immediately in more than two
planes (according to Chakravarthi et al.”) (Fig. 2).

Fig. 2. Angiography of the human spleen (red arrow- splenic
artery, blue arrow- lobar branches) in group B (30-49 years).

The collected data were analyzed by using SPSS version
11.0. Comparison between groups were done by One-way
ANOVA (PostHoc). This research work was approved by
the Ethical Review Committee of Dhaka Medical College,
Dhaka.

Results

The splenic artery was the origin of sole blood supply in
all the specimens. Two lobar branches were found in 70%
of specimens and three lobar branches in 23%. Four lobar
branches were evident in only 2 specimens. Besides, several
segmental branches and polar arteries were found in the

spleen of different ages. The distance between the splenic
artery (before giving its lobar branches) and the hilum
of the spleen were found 2.99+0.73 cm, 3.79 +1.43 cm
and 3.51+1.66 cm in group A, B and C respectively. The
difference was not statistically significant among the study
groups (Table-I, Fig. 3).

Table-I: Distance between splenic artery (before giving its
lobar branches) and the hilum in different age group

Distance between splenic artery P value
Group (before giving its lobar branches)
and the hilum in cm (Mean+SD)
A 2.994+0.73 AvsB
(n=14) (2.29-4.83) >0.10™
B 3.79£1.43 AvsC
(n=11) (2.03-6.35) >0.10™
C 3.51£1.66 BvsC
(n=5) (2.29-6.35) >0.50™

Figures in parentheses indicate range. Comparison between
different group done by One-way ANOVA (PostHoc), ns =
not significant.

Group A: Age 15 — 29 years
Group B: Age 30 — 49 years
Group C: Age 50 — 69 years
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Fig. 3. Distance between splenic artery (before giving its
lobar branches) and hilum of spleen in different age group.

Discussion

Splenic artery is divided into four segments suprapancreatic,
pancreatic, pre pancreatic and prehilar segment’. The
linear branches exhibit much marked variations. Striking
peculiarities of the linear branches are prevailingly sudden
rectangular origin and number of arteries entering the spleen
varies from five to twenty, average eleven®*!°, The size of the
spleen does not determine the number of entering arteries®.
The splenic artery is usually divided into an upper and lower
main branches; these are known as the upper lobar and
lower lobar artery**°'2, Many investigators reported a third
terminal branch, known as middle lobar artery**!'". However,
all the lobar branches of the splenic trunk undergo subdivision
into segmental branches. Gupta et al.? studied 42 specimens
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where they found in 34 (84%) specimens, the splenic artery
divided into two primary branches and in 8 specimens (16%)
into three primary branches. Machalek et al.® observed that
the splenic artery in 79% of cases branches into superior
and inferior splenic branch. Trifurcation was noticed in 18%
cases. Rayhan et al.’ studied 70 cadaveric spleen and found
two lobar arteries in 42 (60%) and three lobar arteries in 28
(40%) cases. Katritsis et al.'” stated that splenic artery is
divided into two primary splenic branches in 85.7 % of the
specimens, and into three primary splenic branches in 14.3
% of the specimens. Liu et al.! studied 850 specimens of
spleen; the splenic artery had a single lobar artery in 0.8%,
two lobar arteries in 86%, three lobar arteries in 12.2% and
multiple lobar arteries in 1% cases. Sahni et al.'? stated that
the splenic artery divided into two lobar branches in 135 out
of 156 (80%) male and 35 of 44 (79.5%) female specimens.
In remaining specimens, it divided into three lobar branches.
Our findings are more or less similar to those of previous
stiudies>#12.

Sometimes the polar artery supplies the spleen without
passing through the hilum'2. Chakravarty et al.” observed
the upper polar arteries in 56% of the male and 27% of the
female spleen and lower polar arteries in 28% of the male
and 39% of the female spleen. Katritsis et al.'” described that
60% of superior and 80% of inferior polar arteries arose from
the splenic artery or one of its primary branches. Liu et al."
observed 31% of superior and 38% of inferior arteries in their
study. Sahni et al."? found the superior polar artery in 65% of
the cases and the inferior polar artery supplies lower pole or
anterior end of the spleen, which was found in 88% of the
spleen. Our macroscopic dissection and angiographic study
also revealed several polar arteries in the spleen of different
ages.

Machalek et al.® observed that the splenic artery divided into
its terminal branches approximately 2.8 cm (2-12.2 cm) from
the hilum. Rayhan et al.’ also found that the distance between
the splenic artery (before giving its lobar branches) and the
hilum of the spleen were found 3.10+0.57 cm in group A (0-
19 years), 3.24+0.65 cm in group B (20-29 years), 3.48+0.62
cm in group C (30-39 years), 3.46+0.85 cm in group D (40-49
years), 3.16£0.71 cm in group E (50-59 years) and 3.50+0.51
cm in group F (>60 years). However, the difference was not
statistically significant among the study groups. Sahni et
al.!'? also stated that splenic artery divided into its terminal
branches 2-4 cm proximal to the hilum of the spleen. Our
results of are similar to those of previous investigators®®!2,

The human spleen is divided accordingly into two or three
main arterial segments, separated by a definite avascular
plane. Each main segment is also subdivided, usually
into two to four less constant secondary segments, the
architecture of which and the avascular planes between them
are very variable. The findings of this study may be regarded
as an anatomical basis for highly conservative surgical
management, as an alternative to splenectomy, in cases of
splenic rupture or any space occupying lesion. Further studies
with larger samples and corrosion-casts are recommended.
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