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Morphological Anatomy of Splenic Artery and its Clinical Implications
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Abstract

Context: To study morphological Anatomy of splenic artery and its clinical implications. Aims: The
present study reports; origin, course, distance of division from the hilum of spleen and branching pattern
of splenic artery. Setting and design: Department of Anatomy MGM medical college, navimumbai.
Material and method: The measurements were taken on 50 donated embalmed cadavers. The findings
were noted after meticulous dissection. Results: The origin of splenic artery is from splenic artery in all
cases. In relation to pancreas the splenic artery had suprapancreatic course in 74%followed by
anteropancreatic in 18 %, intrapancreatic in 6% and retropancreatic in 2%.In two cadavers the stem of
the artery divided into two or three branches which has either suprapancreatic or anteropancreatic
course. The splenic trunk divided into two primary branches in 84% and three primary branches
16% .Superior polar artery was present in 28%, inferior polar artery was present in 42 %and in 12% both
superior and inferior polar arteries were seen. The mean distance of the point of division of splenic
artery from the hilum was 4.308 cm and minimum was 3.1 cm. It is found that primary branches and
polar branches of splenic artery divide the spleen into segments. In our study the segmental branches
were 2 in 84% and 3 in 16%. Conclusion: Knowledge of splenic artery has the clinical significance in
planning and conducting procedures such as partial or total splenectomy, splenic embolisation,
splenography and surgical and radiological procedures of upper abdominal region to avoid any

complications.
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Introduction

Variations of origin and course of arteries
of different organs are not only of anatomical
and embryological interest but also of practical
and clinical importance when these variations
can be the agents of pathological conditions
or in surgery when knowledge of them can
result in more accurate treatment.[1]
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Surgery of the organs of the supracolic part
of the abdomen requires a thorough
knowledge of the vascular anatomy of this
region. The vascular anomalies are due to the
aberration in the embryological development.
Embroylogically the splenic artery is one of the
branches of the artery of foregut, i.e. celiac
trunk. It passes horizontally to the left, behind
the stomach, along the upper border of the
pancreas. Near the tail of the pancreas it enters
in the lienorenal ligament and then divides
into five or more terminal branches that enter
the hilum of the spleen and spleen is supplied
exclusively by splenic artery.[2]

The present study reports origin, course,
distance of division of splenic artery from the
hilum of spleen and branching pattern of the
splenic artery.
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Materials and Methods

The present study was conducted in Dept
of Anatomy MGM Medical College, Kamothe,
Navi Mumbai .The study was conducted on
50 embalmed donated cadavers. The study
technique consisted of meticulous dissection,
observations and measurement of various
parameters.

In each cadaver, an incision was made in
the midline from xiphoid process till the
umbilicus and extended it till pubic symphysis
encircling the umbilicus. A curved incision
was made from anterior superior illiac spine
to public symphysis. Skinflaps and superficial
fascia were reflected by blunt dissection
according to Cunnigham.[3] The external
oblique, internal oblique and transverous
abdominis muscles were reflected. The rectus
sheath, fascia transverslis and peritoneum
were divided. Celiac trunk exposed. The tail
of pancreas and lineorenal ligament identified
and terminal branches of the splenic artery
dissected and counted.

The origin and course of splenic artery
dissected along with pancreas. Distance
between point of divisions of splenic artery
and splenic hilum was measured by using
measuring tape and thread. Its variations
about origin, course, distance from division

Figure 1: Suprapancreatic course of splenic
artery and Inferior polar branch arising
from left gastroepiploic artery.(SA-splenic
artery,PB-primary branches,LP-lower polar
branch,LGEA-left gastroepiploic artery)

Graph 1: Histogram showing distribution
of splenic artery in relation to pancreas
along with confidence interval
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and branches were observed and noted down.
Any of the variations in the term of numbers
of segmental branches if present noted.

The present study deals with the variations
of only branches of splenic artery that enter
spleen. The pancreatic branches, short gastric
branches of splenic artery were not taken into
consideration. The photographs of the study
and if any variation found, were taken. All
these data were tabulated and subjected to
appropriate statistical test.

Figure 2: Retropancreatic course of splenic
artery and origin from celiac trunk. (P-
pancreas, SA-splenic artery, CT-celiac

trunk)
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Graph 2: Histogram showing primary
branches of splenic artery.

Graph 3: Histogram showing distribution
of polar artery
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Results

The origin, course, distance of division from
hilum and branching pattern of splenic artery
were studied in 50 human cadavers. Out of
50 cadavers, the splenic artery originated from
celiac trunk in all 50 cadavers (figure 2).In
relation to pancreas the splenic artery had
suprapancreatic course in 37 cadavers (figure
1) followed by anteropancreatic in 9,
intrapancreatic in 3 and retropancreatic
(figure 2) inl cadaver (graph 1). In two
cadavers the stem of the artery divided into
two or three branches which has either

Figure 3: Splenic artery and 3 primary
branches. (S-spleen, PB-primary branches,
SA-splenic artery)
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suprapancreatic or anteropancreatic course.
Such an aberrant course makes the artery
vulnerable to iatrogenic injury during
intervention of pancreas.The splenic trunk
divided into two primary branches in 42
cadavers and three primary branches (figure3)
in 8 cadavers (graph 2). In the present study,
polar arteries were also found (figure 4). In 14
[28%] spleens, superior polar artery was
present whereas in 21 [42%] spleens, inferior
polar artery was present (figure 1) and in
6[12%] both; superior and inferior polar

Figure 4: Showing upper and lower polar
branches. (UP-upper pole branch ,LP-
lower pole branch)
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Graph 4: Histogram showing distance of
division from the hilum

arteries were seen (graph 3).The segmental
branches divided in too many generations but
did not show any anastomosis , so they were
described as end arteries.The mean distance
of the point of division of splenic artery from
the hilum was 4.308 cm and minimum was
3.1 cm (tablel). It is found that primary
branches and polar branches of splenic artery
divide the spleen into segments. These
segments are separated by avascular planes
by segmental branches. In our study the
segmental branches were 2 in 84% and 3 in
16%.

Discussion

In the current study, splenic artery was
arising from celiac trunk in all cases (100%).
This finding was comparable to the study of
Vandamme JP and Bonte ] who observed that
celiac trunk composed of 3 main stems splenic,
hepatic and left gastric. The variation of the
origin of splenic artery was exceptional./*! Also
this finding was in agreement with other
studies done by Jauregui E, Moore and Delly,

Y. Mikhal, R Kamel, N.N. Nawan and M.F.M
Rafela who showed that the splenic artery
originated from celiac trunk in all cases.[5,6]
Also in 2011, Ambica Wadhawa and Sandeep
Soni found that in 94% of cases they studied,
celiac artery was a common trunk of origin
for the 3 branches. In 6% cases left gastric
origin was different.[1] This finding of the
splenic artery was similar to our study.

Many earlier reports by Lipshutz in 1917,
Hollinshed and Ross in 1985, Sponza et al in
1993, Vatnaki et al in 1995, Slaba et al in 1998
showed that if the splenic artery not arising
from the celiac trunk, then it had an aberrant
origin either from aorta, superior mesenteric
or left gastric arteries.[2] But these findings
were not observed in our study.

The course of splenic artery followed the
superior border of pancreas according to
William et al (1995). Study done by Redmond
et al showed that the splenic artery follows
the suprapancreatic course in majority of cases
but in few cases it has either retro or
intrapancreatic course.[7] In 2004, S. K.
Pandey, V. K. Shukla showed that
suprapancreatic course was commonly
observed, followed by anteropancreatic,
intrapancreatic and retropancreatic course.
These findings were similar to our study.[2]

In the present study it is found that the
artery follows the superior border of the
sretropancreatic or intrapancreatic course. The
variation in the course of the artery in relation
to the pancreas might be due to the abnormal
fusion of the ventral and dorsal bud as
reported earlier (Ozan and Onderglu 1997).[2]

We further observed that in two cadavers
the stem of the artery divided into two or three
branches which had either suprapancreatic
or anteropancreatic course. Such an aberrant
course makes the artery vulnerable to
iatrogenic injury during intervention of

Table 1: Showing distance of division from the hilum

Distance of division Minimum Maximum Mean

Standard Deviation Variance

3.1 5.9

4.368 1.03123 1.063
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pancreas.

In Aug 2001, Muzaffer Sindel, Levent
Sarikcioglu, Kagan Ceken, Satm Yilmaz had
measured the distance between the origin of
the last pancreatic branch and the splenic
hilum in digital angiogram and cadaver
specimen. In anatomical measurement it was
3.9+0.78 cm and angiographically it was 3.75
+ 0.68 cm. Similarly in our study the distance
between the point of division of splenic artery
into primary branches and the hilum was
4.368 cm. In 50 specimens, maximum distance
was 5.90 cm, minimum distance was 3.10cm,
deviation was 1.0312 and variance was 1.063.
Mean distance from the hilum was 4.3680 cm
which was slightly greater than the above
study.[8] The point of division of splenic artery
was not constant, being quite close to the hilus
or several centimeters from it, as previously
reported by Piquand, Volkman and Gupta.[9]
In 1999, Jauregui E, showed that the distance
between the extremity of pancreas and the
splenic hilum was 2.2 cm with final ranging
from 0 to 4 cm.[5]

Y. Mikhial, R Kamel, N. N. Y. Nawar and
M.M.M. Rafela found that 2/3™ of the cases
splenic artery was divided into two terminal
branches. Lipshutz also found that the splenic
artery divided into two terminal branches in
72% and three terminal branches in 28%.
These two studies were similar to our study in
which we found that splenic artery was
divided into three primary branches in 16%
and two primary branches in 84%.[6]

In 1999, Jauregui E and in 1989 Redmond
H P found that in 100% cases splenic artery
divided into two primary branches which was
similar to our study whereas S. K. Pande , S.
Bhattacharya, R. N. Mishra, V. K. Shukla
(2003) showed that two terminal braches were
most common followed by 4, 6 and more than
that. These finding were not similar to our
study.[5,6]

C. D. Gupta, S. C. Gupta, A. K. Arora and
P. Jeyasingh in their corrosion case study
prevailed that the splenic segment formed by
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2 primary branches in 84% and three in 60%.
These segments were separated by avascular
planes lying perpendicular to long axis of the
spleen. Each primary branch was found to
supply a definite segment of spleen with only
slight overlapping and without an apparent
anastomosis between the vessels of adjacent
segments. These finding were similar to our
study.[9]

According to Y. Mikhail, R, Kamel, N. N.
Nawar and M. F. M. Rafela, avascular planes
between the segments coinciding with the
deep notches on the external faces of spleen
separated by the territories were supplied by
these splenic arteries. Such planes divided the
spleen in two lobes. The splenic lobes could be
2-5 in number. The additional lobes were
found when polar arteries were present. They
showed that in 12% of spleens there were both
upper polar and lower polar arteries, in
another 12% only upper polar arteries were
present and in 50% presented with lower polar
arteries. In our study we found that in 28%
upper polar, in 42% lower polar and in 12%
cases both upper and lower polar was present.
Knowledge of variations of splenic artery is of
extreme clinical importance while performing
Appleby procedure that is total
pancreatectomy in case of carcinoma of
pancreas body and tail. Surgeons must have
a knowledge regarding branching pattern of
splenic artery or else there is a possibility of
dangerous bleeding if damaged. " With the
development of techniques of arteriography,
the knowledge of arteries and of their
variations has acquired a special importance
for correct interpretation of the different and
sometimes very complicated pictures.[1]

Conclusion

From the present study we conclude that,

e Splenic artery follows the
suprapancreatic course in majority of
cases (74%), but anteropancreatic in
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18%, intrapancreatic 46% and
retropancreatic 2%. In two cadavers the
stem of the artery divided into two or
three branches which has either
suprapancreatic or anteropancreatic
course. Such an aberrant course makes
the artery vulnerable to iatrogenic injury
during intervention of pancreas.

We found that the superior polar branch
was slender and thin could be easily
damaged. To avoid these surgeries on the
spleen should be done from the inferior
pole.

To achieve safe splenic embolisation and
avoid the risk of pancreatitis, the embolic
material should be delivered through the
catheter at a distance of 3.1 cm from the
hilum.

It is found that primary branches and
polar branches of splenic artery divide
the spleen into segments. These segments
are separated by avascular planes by
segmental branches. In our study the
segmental branches were 2 in 84% and 3
in 16%. The segmental branches divided
in too many generations but did not
show any anastomosis, so they were
described as end arteries. This enables
partial splenectomy.

Spleen is exclusively supplied by splenic
artery.[11] The segmental blood supply

makes segmental resection possible thus
could be important where preservation
of splenic tissue is necessary.[12]

Knowledge of variations concerning the
CT is of extreme clinical importance in
the areas of the Appleby procedure,
laparoscopic surgery, and radiological
procedures in the upper abdomen, and
should be kept in mind by clinicians to
avoid complications.[13]

The anatomical variations of the splenic
artery make it vulnerable to iatrogenic
injury (Waizer et al, 1989). Knowledge of
the existing aberrations is important in

planning and conducting surgical
procedure. (Oran et al, 2001).[2]
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