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ABSTRACT

Background and Aims: Spleen is supplied principally by splenic artery. In some spleens, additional arteries
supply the superior or inferior pole of the spleen. The presence of such polar arteries in addition to the main
splenic artery provides a firm base for the preservation of spleen during partial splenectomy and splenic artery
embolization procedures. The aim of the present study is to observe the incidence of inferior polar artery and its
origin in adult human spleens.

Materials and Methods: After obtaining ethical committee clearance, this observational study was done in
Government Stanley Medical College and Hospital. Fifty adult human spleens were dissected out along with the
entire course of splenic artery from the embalmed cadavers (35 males and 15 females). The spleen artery and its
branches was traced by piecemeal dissection. Inferior polar branches, if present were dissected and traced.

Results: In the present study, Inferior polar artery was found in 72% of the splenic specimens. The inferior polar
artery was originating from splenic artery in 55.56 %, left gastoepiploic artery in 25% and inferior terminal
branch of splenic artery in 19.44% of splenic specimen:s.

Conclusion: Inferior polar artery originates from the splenic artery directly or inferior terminal branch of splenic
artery or from the left gastroepiploic artery. The knowledge of the presence of inferior polar artery and its
variations in origin is important for Surgeons, Interventional Radiologists and Surgical Gastroenterologists for
performing surgical procedures involving the spleen.
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INTRODUCTION bursa along the upper border of the body and

Splenic artery, the largest and remarkably tortu-
ous branch of coeliac trunk supplies oxygenated
blood to spleen, stomach as well as pancreas.
After originating from the coeliac trunk, the
artery courses to the left behind the omental
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tail of pancreas (Fig.1). In its course it crosses
in front of the left crus of diaphragm, left psoas
major, sympathetic trunk, left suprarenal gland
and anterior surface of the left kidney. Then it
enters between the two layers of leinorenal liga-
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ment and before reaching the hilum of the spleen
it divides into two or three terminal (primary or
terminal ) branches which are named as supe-
rior, middle and inferior terminal arteries respec-
tively [1]. Each terminal branch further divides
into two to six segmental branches either at the
hilum of the spleen or after entering the spleen
[2]. Each segmental artery subdivides into
smaller and smaller branches which run through
the trabecular septa in the interlobular spaces
[2]. There is relatively little arterial collateral
circulation between the segments, which means
that occlusion of a segmental vessel often leads
to infarction of part of the spleen. Apart from
the terminal and segmental branches, the
splenic artery also gives left gastroepiploic
artery, short gastric arteries and pancreatic
branches before entering into the hilum of
spleen.

In some spleens, the splenic artery itself or one
of its branches may give separate branches to
superior or inferior pole (medial and lateral end)
of the spleen[1]. These superior and inferior
polar arteries do not pass through hilum of
spleen, they directly go to the poles of spleen
[1]. Superior polar artery, if present, may arise
from the distal splenic artery or from the supe-
rior terminal artery or short gastric arteries or
posterior gastric artery[1]. Inferior polar artery
may arise from distal splenic artery or inferior
terminal artery or left gastroepiploic artery [1].
Many textbooks of anatomy and surgery have
failed to mention the presence of such polar
arteries leading to lack of information about
them among anatomists and surgeons [3].

Although the spleen was thought to be previ-
ously dispensible, increasing knowledge of its
vital functions like filtration, immunity, storage
and rapid deployment of monocytes, reservoir
function and cytopoeisis has led to a conserva-
tive approach in the management of conditions
involving the spleen. Splenectomy provokes a
defect in IgM antibody production against T1-2
antigens such as capsular polysaccharides of
bacteria. Thus it produces an increased risk of
sudden Overwhelming Post Splenectomy
Infections (OPSI) caused by Streptococcus Pneu-
monia, Nisseria Meningitidis, Haemophilus In-
fluenza especially in children. So procedures
such as partial splenectomy and partial splenic
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artery embolization have replaced total splenec-
tomy to a greater extent [4].The key success of
such procedures depends on the ability of
Surgeons and Interventional Radiologists to
identify the polar arteries. The presence of such
polar arteries in addition to the main splenic
artery provides a firm base for the preservation
of spleen [3]. The present study aims to make
the surgeons aware of the incidence of inferior
polar artery and its origin, thereby facilitating a
successful splenic salvage by partial splenec-
tomy and partial splenic artery embolization.

MATERIALS AND METHODS

After obtaining ethical committee clearance, this
observational study was done in Government
Stanley Medical College and Hospital, in the
period between August 2011 to October 2013.
Fifty adult human spleens were dissected out
along with the entire course of splenic artery
from the embalmed cadavers (35 males and 15
females). The specimens were preserved at room
temperature in metal basins using 5% formalin
solution, Water and Thymol crystals.

Dissection procedure: The spleen was removed
from posterior abdominal viscera and stomach
by cutting through the gastosplenic and
leinorenal ligaments. The pancreas along with
the splenic artery was dissected up to the co-
eliac trunk where it originates. The spleen was
dissected with the body and tail of the pancreas
along with the long segment of splenic artery
from its origin. Care was taken not to damage
the polar arteries if any arising from the main
trunk or its branches. The soft tissue attached
to the hilum was removed to expose the termi-
nal branches of splenic artery. Finally the
segmental branches of splenic artery were
identified and traced individually by removing
the splenic tissue by piecemeal dissection of the
spleen. The terminal and segmental arteries
were clearly dissected and demonstrated. Infe-
rior polar branches if present were dissected and
traced.

RESULTS

Presence of inferior polar artery: Inferior
polar artery was found in 36 out of 50 spleens.
The incidence was 72% in the present study.

Origin of inferior polar artery: In 20 spleens,
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inferior polar artery took origin directly from the
splenic artery before its termination. The
incidence was found to be 55.56% (Fig.2 and
Fig.3).Further in 9 spleens, inferior polar artery
originated from the Left gastoepiploic artery, a
branch from splenic artery. The incidence was
found to be 25% (Fig.2 and Fig.4) and in 7
spleens, the inferior polar artery originated from
the inferior terminal branch of splenic artery. The
incidence was found to be 19.44% (Fig.2 and
Fig.5).

Fig. 1: Origin and course of splenic artery.
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S- Stomach, C- Coeliac Trunk, SA- Splenic Artery,
P- Pancreas, SPL- Spleen, TC- Transverse colon.

Fig. 2: Percentage of origin of inferior polar artery.
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Fig. 3: Inferior polar artery originating directly from the
splenic artery.

SA- Splenic Artery, STA- superior terminal artery,
ITA — inferior terminal artery, IPA- inferior polar artery.
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Fig. 4: Inferior polar artery originating from the left
gastroepiploic branch of splenic artery.

SA- Splenic Artery, LGA- Left Gastroepiploic artery, IPA-
inferior polar artery,

STA- superior terminal artery, ITA — inferior terminal
artery.

Fig. 5: Inferior polar artery originating from inferior
terminal artery.

SA- Splenic Artery, STA- superior terminal artery,

ITA — inferior terminal artery, IPA- inferior polar artery.
SS1- 1st segmental branch from superior terminal artery
SS2- 2nd segmental branch from superior terminal
artery

IS1- 1st segmental branch from inferior terminal artery
IS2- 2nd segmental branch from inferior terminal artery
IS3- 3rd segmental branch from inferior terminal artery

DISCUSSION

Presence of inferior polar artery: According to
the study by Abdulmonem Al-Hayani, each end
of the spleen(100%) was found to receive one
or more arteries which would be referred as
polar arteries[3]. According to Michel, the
incidence of inferior polar artery was 82%[5]. In
a study done by Katritsis et al in 70 human
spleens, inferior polar artery was found in 80%
of the specimens [6]. In the present study, out
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of 50 specimens, Inferior polar artery was found
in 72% of the spleens which was lower than
that mentioned by Michel [5], and Katritsis et al
[6].JA Cortes and L Gomez Pellico, reported that
inferior polar artery was found in 36.6% of the
cases[7]. According to the study done by Garcia-
Lemes, inferior polar artery was found in 55.24%
of the specimens[8]. Liu et al, reported the inci-
dence of inferior polar artery to be 38.8% [9]. In
a study by Prashant Nashiket Chaware et al ,
the inferior polar arteries was found in 50.06%
of specimens[10]. In a study by Voboril, the inci-
dence of inferior polar artery was 18%[11].
According to D.Ignjatovic et al, inferior polar
arteries occurred in20.6% of the cases[12].
According to the study done by Mikhail et al ,
the incidence of inferior polar artery was 62%
of the total cases[13]. In the present study, the
incidence of inferior polar artery was found to
be 72% which was higher than that observed
by JA Cortes and L Gomez Pellico, Garcia-Lemes,
Liu et al , Prashant Nashiket Chaware et al,
D.Ignjatovic et al, Mikhail et al.

Origin of inferior polar artery: According to
Ignjatovic et al, inferior polar artery originated
from the splenic artery in 19% of the cases [12].
In the present study, in 55.56% of spleen speci-
mens, inferior polar artery took origin directly
from the splenic artery before its termination
which was higher in incidence than that of
Ignjatovic et al (Fig.6).

Fig. 6: Comparison of percentage of origin of inferior
polar artery.
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According to the study done by JA Cortes et al
[7] and Abdulmonem Al- Hayani [3], inferior
polar artery originated from the left gastroepi-
ploicarteryin all cases. Ignjatovic et al, reported
the origin of inferior polar artery from the left
gastroepiploic artery in 13% of the cases [12].
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In the present study, inferior polar artery took
origin from the left gastroepiploic artery in only
25% of the cases. This finding was lower than
that of JA Cortes et al and Abdulmonem
Al- Hayani but higher than that of Ignjatovic et
al (Fig.6).

Inferior polar artery originated from inferior
terminal branch of splenic artery in 19% of the
cases in the study conducted by Ignjatovic et al
[12]. Present study also reported the origin of
inferior polar artery from the inferior terminal
branch in 19.44% of the splenic specimens

(Fig.6).
CONCLUSION

Inferior polar artery originates from the splenic
artery directly or inferior terminal branch of
splenic artery or from the left gastroepiploic
artery. The knowledge of the presence of infe-
rior polar artery and its variations in origin is
important for Surgeons, Interventional Radiolo-
gists and Surgical Gastroenterologists for
performing surgical procedures involving the
spleen.

ACKNOWLEDGEMENTS

| sincerely thank my colleagues for their valu-
able academic inputs throughout my research
project. | heart fully thank my dear husband and
children for their consistent moral support.
Above all | solemnly extend my gratitude to the
Almighty.

Conflicts of Interests: None
REFERENCES

[1]. John E. Skandalakis’ Surgical Anatomy. The Embryo-
logical and Anatomic Basis of Mordern Surgery.
Greece: Paschalidis Medical Publications; 2004.
p.254, 1231-1245.

[2]. SusanStranding ed. Grey’s anatomy. The anatomical
Basis Of Clinical Practice. 40 * edition. London:
Elsevier; 2008. p.1191-1195.

[3]. Abdulmonem -Al- Hayani. Study of polar arteries
supplying the spleen and their significance in its
viability. JRMC. 2007;11(2):83-89.

[4]. Birte Steiniger. Spleen.[Internet]. John Wiley and
Sons; 2011, 15, September: Available from http//
www.onlinelibrary.wiley.com.

[5]. Michel NA. The variational anatomy of the spleen
and the splenic artery. Am. Jr. Anat. 1942;70:21-72.

[6]. Katritsis E, Parashos A, Papadopoulos N. Arterial
segmentation of the human spleen by doing a post-
mortam angiogram and making corrosion casts.
Angiology. 1982;33(11):720-27.

4609



Senthamizhselvi R, Nisha S. R. Manuel, Sivaranjani

[7]. JACortes and L Gomez Pellico. Arterial segmentation
in the spleen. J Surg Radiol Anat. 1988;10:323-332.

[8]. GarciaP.JA, Lemes A. Arterial segmentation and sub-
segmentation in the human spleen. Acta. Anatomica
(Basel).1988;131:276-83.

[9]. LiuDL, XiaSS, Xu WX, Ye QF, Gao YM, Qian JQ Anatomy
of vasculature of 850 spleen specimens and its ap-

plication in partial splenectomy. Sur-
gery.1996;119:27-33.
[10].Prashant Nashiket Chaware,Swati Milind

Belsare,Yashwant Ramakrishna Kulkarni,Sudhir
Vishnupant Pandit,Jaideo Manohar Ughade .Varia-
tional anatomy of the segmental branches of the
splenic artery. JCDR.2012 May; 6(3):336-338.

K. THE STUDY OF INFERIOR POLAR ARTERY IN ADULT HUMAN SPLEENS.

[11]. Voboril Z. On the question of human segmentation
of human spleen. Folia Morphol 30: 295-314.
[12]. D.lgnjatovic,B.Stimec, V.Zivanovic.The basis of
splenic segmental dearterialization: a post-mortem

study.).surg Radiol Anat. 2005;27:15-18.

[13]. Mikhail, Y, Kamel R, Nawar, N.N. and Rafla M.F.
Observations of the mode of termination and
paranchymal distribution of the splenic artery with
evidence of splenic lobation and segmentation. Jour-
nal of Anatomy 1979;128:253-258.

How to cite this article:

Senthamizhselvi R, Nisha S. R. Manuel, Sivaranjani K. THE STUDY
OF INFERIOR POLAR ARTERY IN ADULT HUMAN SPLEENS. Int J
Anat Res 2017;5(4.2):4606-4610. DOI: 10.16965/ijar.2017.417

Int J Anat Res 2017, 5(4.2):4606-10. ISSN 2321-4287

4610



