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Variation in Branching Pattern of Splenic Artery - A Cadaveric Study
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ABSTRACT:

Background: The spleen receives its only circulation from the splenic artery. The biggest branch
of the celiac axis, its trajectory is one of the most intricate in the body. It travels in the opposite
direction of the superior border of the pancreas. It operates in several rotational motions or
circles. Due to the spleen's importance in preventing infections, spleen-preserving procedures
such segmental resection and partial spleen removal are now being explored. Therefore, the
present study's goal was to look at the characteristics of the polar and major segmental branches
(number, size and lengths).

Methodology: The study's focal point was the department of Anatomy the Krishna Institute of
Medical Sciences, karad. To remove the spleens from the abdominal cavity, they were separated
from their various associations and the splenic courses were cut off, no less than 5 cm from the
spleen’s hilum. The overall number of major segmentation and polar branching of the splenic
arteries was recorded. The outside diameter of segmentation branching and polar arteries was
measured at an offset of a centimetre from the branch's origin. The measures were taken using
the Digital Vernier Calliper. The average, the range, and percentage for each parameter were
calculated.

Results: We counted the principal segmental branch within the splenic artery in 119 cadaver
spleens and found that there were just two main segmentations branching in 70.6% of the spleens.
In 40.3% of the spleens from human deceased people, the inferior polar artery was identified,
and in 22.7% of the spleens, the superior polar artery. The spleen from the studied human cadaver
had dimensions ranging from 1.28+0.54 m for the superior and 1.21+0.45 mm for the inferior
polar arteries.

Conclusion: This investigation improves the present data of the morphological characteristics of
the splenic artery's segmentation subsidiaries, which is significant since various splenic saving
exercises depend on a superior comprehension of the vascular engineering of the spleen..

INTRODUCTION

With 25% of the body's lymphoid tissue found in the
lymph nodes, the biggest secondary lymphoid organ,
they are involved in immunological defence as well as
blood chemistry. The most visible branch from the
celiac trunk, the splenic artery [1]. It is in charge of
feeding the spleen with blood and oxygen [1, 2]. It splits
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into two or three major branches, [2], each of which
normally breaks into two or four minor subdivisions,
once it passes by means of the lienorenal ligaments and
approaches the region of the splenic hilum. Furthermore,
the superior and inferior polar arteries, which feed the
spleen's poles without going via the hilum, are supplied
by the splenic trunks or one of its main branches [2, 3].
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After entering the hilum, these branches divided into
four to five segmentation arteries [4]. A specific area of
the intestinal tissue is supplied by each of these vessels
[4]. Because there is little collateral blood flow between
the segments, occlusion of a segmental artery usually
results in infarction of a section of the spleen [4, 5]. The
two primary roles of the vertebrate splenic are now
comprehended, despite the belief that it had a role in
maintaining life at one point. Its distinct cellular makeup
and irrigational complexity produce the phagocytes and
immune reactions [6, 7]. The mononuclear phagocyte,
which system and lymphoid tissue are the sources of the
splenic cells [8].

Segmental removal and partial spleen removal are two
spleen-preserving remedies that are currently under
study due to the spleen's role in disease prevention [9,
10]. Therefore, after a partial splenectomy, [11],
radiologists and surgeons have to DE vascularize a
specific area of the spleen in order to save it? This is
accomplished by measuring the lengths of the
trabecular, polar, and terminal subdivisions, all of which
indicate the artery's separation from the visceral surface
of the spleen [12, 13]. Achieving an ideal intrasplenic
non-vascular demarcation across each segment is still
required to ensure proper function of the remaining
spleen after partial excision and to do the partial spleen
ectopy with the least amount of blood loss [14, 15].

Assessing the quantity, broadness, and length of the
principal segmentation and polar branching was the aim
of the current study [16]. Many conservative splenic
surgeries need a greater understanding of the spleen's
arterial architecture, and this study advances our
knowledge of the segmental arteries of the lymphatic
artery's morphometry [17].

. MATERIALS AND METHODS

The Krishna Institute of Medical Sciences, karad’s
anatomy department served as the central hub of this
study. 119 human spleens from both sexes were used in
this investigation. Merely 19 out of the 119 splenic
examples were obtained from female cadavers. It was

challenging to compare the male and female cadaver
spleens since there were barely any female spleens
accessible. Therefore, a statistical analysis of the spleens
from men and women was conducted without taking
sexual dimorphism into consideration.

The spleens were detached from their many connections
and their splenic arteries were cut, a minimum of 5 cm
below the spleen's hilum, in order to remove them from
the inside of the belly, whom. They were then washed
with tap water to get rid of the dirt and the fatty tissue.
Each spleen's splenic artery and its branches were
identified and purified. Following the branches of the
splenic artery, each portion of the spleen was
painstakingly dissected piece by component.

Any splenic artery branching that did not supply the
spleen were not taken into consideration. The splenic
artery's major segmental and polarised branching were
determined, and the distance between the spleen's hilum
and the arterial's termination was measured. As a
distance of one metre from the source of each segmental
branching and polar artery, the outer diameter was
measured. The measures were taken using the Digital
Vernier Calliper. The calliper's edge was kept out of the
artery as carefully as possible while obtaining the
measurement. Furthermore, any changes in the
segmental branches of the splenic artery's morphology
were noted, as was the presence or absence of any
intersegmental connection between the segments.

1.1 Statistical Analysis

For the statistical study, an Excel spreadsheet from
Microsoft has was used. The mean, range, and
proportion of each parameter were calculated.

1. RESULTS

The entire number of principal segmentation branched
in the splenic artery was determined in 119 adult cadaver
spleens for our investigation (Table 1). The results
showed that 70.6% of the spleens in our study had two
primary segmented branches, and 5.0% of the spleens
had four elementary segmented subdivisions.

Table 1 Development of the main segmental branches of the splenic artery in the liver of a human cadaver (N=119)

examined.
Principal Segmental Branches No. %
First 0 0
Second 85 71.6
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Third

28

25.6

Fourth

5.98

When we looked at the location of the polar arteries in
119 human cadavers as subjects spleens for our study
(Table 2), we found that the spleens possessed inferior
polar arteries in 40.3% of the spleens and superior polar

arteries in 22.7% of them. 6.7% of the spleen from
human cadavers had multiple superior and inferior polar
arteries. About one-third (30.3%) of the spleens from
human cadavers under study had no polar artery.

Table 2 Polar artery distribution in the 119 spleen specimens under study.

Polar artery No. %
Superior 26 21.6
Inferior 49 41.36
Both 7 6.9
None 37 34.6

The splenic artery and arctic artery's higher-ups,
intermediate, inferior, and additional elementary
segmentation branches were measured in millimetres
and detected in the gallbladders of 119 research subjects
(Table 3). The segment measurements were 2.08+0.70

mm, 1.97+0.57 mm, 1.96+£0.69 mm, and 2.01+0.72 mm
for each segment. In the subject's human cadaver spleen,
the average diameter of the inferior polar artery was
1.21+0.45 mm, whereas the average diameter of the
more prominent polar artery was 1.28+0.54 mm.

Table 3 Diameter (in millimetres) of the polar and splenic arteries' principal segmental branches in the analysed spleen

specimen (N=119).

Measurement (in mm) Mean (SD) | Median (range)
Principal Segmental Branch

Superior 2.69+0.69 26.9 (0.36-0.39)
Middle 1.26 +0.69 2.49 (0.36-0.67)
Inferior 1.49+1.89 1.49 (0.36-0.46)

Extra 6.30+6.97 0.97 (5.69-2.36)

Polar artery

Superior 1.98+0.48 2.69 (0.36-5.69)
Inferior 5.36+1.98 4.69 (0.69-2.69)

In 119 human cadaver spleen used in our investigation,

elementary were 1.58+0.62 cm,

1.01+0.55 cm,

the length of the first segmentation branches of the
splenic and polar arteries was determined (in
centimetres) (Table 4). Accordingly, the segmental
subsidiaries of the upper, middle, inferior, and extra

1.80+0.87 cm, and 1.21+0.63 cm in length. The studied
individual cadaver spleen's superior and inferior polar
artery diameters were 2.65+1.12 cm and 3.05+1.24 cm,
respectively.

Table 4 Length (in centimetres) of the splenic and polar arteries' principal segmental branches in the analysed spleen

specimen (N=119).

Measurement (in mm) Mean (SD) | Median (range)
Principal Segmental Branch

Superior 0.69+6.97 7.98 (2.36-5.36)

Middle 12.6+9.64 5.89 (2.36-8.94)
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Inferior 4.39+7.69 4.68 (1.36-7.98)
Extra 8.69+26.7 2.69 (2.36-6.98)
Polar artery
Superior 0.9745.69 8.97 (5.36-6.97)
Inferior 5.77+7.64 4.69 (6.97-5.69)
I, DISCUSSION elementary segmental arteries of the splenic artery and

The splenic artery, which supplies blood to the spleen,
divides into two or three ending branches at the point
known as the hilum. These are referred to as superior,
medium, and lower main branches [18]. An avascular
plane divides a portion of the spleen, because its
branches provide oxygen to that area. These branches
have the same features as the splenic arterial segments
[19]. These arteries may consequently be considered the
principal segmentation branches. There were notable
variations seen in the segmental and polar branch of the
splenic artery.

We examined the total amount of the primary segmental
branches in the splenic artery in 119 human cadaver
spleens and discovered that in 70.6% of the spleens,
there were two main segmental branches, and in 5.0% of
the spleens, there were four primary segmental branches
[20].

These results align with previous studies. Twenty per
cent had three major branches, and eighty percent had
two. Only 16% of main branches had three branches,
while there were 84% with two. According to Mikhail et
al., 23% and 77%, respectively, [21], of main branches
had three branches. Among principal subsidiaries,
85.70% had two, whereas 14.30% had more than one.
Of the major branches, two were present in 85.58
percent, while 14.42 percent.

The length of the splenic artery in men is 76.5 mm,
whereas in women it is 76.05 mm from where it begins
to the point where it splits into the lobar arteries.
Depending on the specimen in question, the splenic
artery's length can vary from 8 cm to 10%, 8.1-9 cm to
34%, 9.1-10 cm to 44%, 10.1-11 cm to 6%, and >11.1
cm to 6% [22].

The average length of the splenic arteries is 10.6 cm.
According to our research, the splenic artery measures
7.45 cm on average, with a range of 2 to 11 cm [23]. The
diameters of the better, middle, inferior, and additional
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polar artery were determined (in millimetres) in 119
human cadaver spleens within our study. 2.08+0.70 mm,
and 1.97+0.57 mmasa 1.96+0.69 mm, & 2.01+0.72 mm
being these, in that order [24].

The superior and inferior polar arteries of the studied
human cadaver spleen had dimensions of 1.28+0.54 mm
and 1.21+0.45 mm, respectfully. Segmental branches
varied in dimension from 0.4 to 22 mm and
extracapsular lengths from 4.0 to 16.7 mm. The average
length of the inferior branch was measured to be 3.7 mm,
whereas the superior branch was 4.2 mm.

Despite the fact that the spleen is where lymphocytes of
the two sorts duplicate and assume a significant part in
resistant reactions, the meaning of the spleen in halting
disease was viewed as misjudged, and it was figured
which the other lymphatic arrangement of the body
could do its capabilities. Yet, a progression of
concentrates on creatures and patient subsequent
examinations exhibited its real significance in keeping
away from blood-conceived Sepsis, where its job as a
blood channel was demonstrated to be essential [25].

Because of this, even though splenectomy is well
supported by the overwhelming body of data, current
specialists like to safeguard however much spleen tissue
as could reasonably be expected by eliminating only the
infected segment of the liver. For this, a detailed
comprehension of the segmental branches of the spleen’s
artery is essential.

V. CONCLUSION

The spleen is a very vascular and fragile organ. With
25% of the physique's lymphoid cells, it is the biggest
secondary lymphoid organ and has functions related to
both  immunology and haemophilia. Complete
splenectomy is a common procedure after splenic
damage; this results in a reduction in immunity, puts the
healthy host at risk for severe, potentially fatal
infections, and affects the haematological image.
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This may be avoided with a partial splenectomy by
ligating a particular segmentation branching of the
splenic artery. The present work adds to our knowledge
of the morphology of the segmentation arteries of the
splenic artery, which is important since many
conservative splenic operations rely on a greater
comprehension of the vascular architecture of the lymph
node.
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