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Doaba Region of Punjab, India
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ABSTRACT

Introduction: Spleen is a clinically important haemolymphoid organ.
It can show a wide range of morphological variation. Size of spleen
varies with age and in certain disorders. Splenomegaly is animportant
diagnostic tool in understanding the aetiology of various diseases.

Aim: To study the morphology, and analyse the morphometric
dimensions of cadaveric spleens of Doaba region of Punjab.

Materials and Methods: The cross-sectional study was
conducted in the Department of Anatomy at Punjab Institute of
Medical Sciences, Jalandhar, Punjab, India. A total of 30 formalin
fixed cadaveric spleens of both sexes were studied. The spleen
specimens were observed for their morphological features and
various morphometric parameters were measured on them.

Results: In the present study, the length of spleen ranged from
6.27-15.01 cm, and the mean length was 10.45+1.94 cm. The

INTRODUCTION

Spleen is a large encapsulated secondary haemolymphoid organ.
It is situated in the left upper quadrant of the abdominal cavity,
between the fundus of stomach and the diaphragm. In the healthy
individuals its length is usually 12 cm, breadth 7 cm and width
3-4 cm [1]. The average weight of spleen is 7 ounces or 150 g,
and shape is usually wedge, corresponding to the size of fist of an
individual [2]. The shape of spleen is determined by the relations to
the neighbouring viscera during development [3]. In an individual,
the size of spleen varies not only with age but with other conditions
also [4]. Splenomegaly is defined as the enlargement of spleen
measured by weight and size [5]. It is an important diagnostic clue
to understand the underlying disorders. There are some disorders
that increase cell populations in spleen like malaria, kala azar
and others that disturb the storage function like leukaemias and
sarcoidosis [6].

Geographical locations influence the incidence and aetiology of
splenomegaly [7]. India has a vast landscape hence there is a
changing spectrum of splenomegaly in different regions. Malaria is
endemic in the country, and is a common cause for splenomegaly
[8]. India is ranked fourth for total malaria burden and reports
highest number of Plasmodium vivax cases in the world [9]. There
is a prevalence of low density parasite infections present in Punjab
region [9].

The knowledge of the anatomy and function of the spleen is essential
for the assessment of its role in diseased conditions. Spleen shows
a myriad range of variation, the knowledge of which is important to
physicians, surgeons and radiologists [3]. Keeping this in mind, the
present study was undertaken to perform a morphometric analysis
of cadaveric spleens and compare the results with previous Indian
studies.

range of breadth was between 4.78 cm and 10.00 cm, and with
the mean of 7.12+1.50 cm. The width of spleen varied from
2.96-6.50 cm, with the mean of 4.20+1.11 cm. Weight of spleen
ranged between 34.35-269.25 g, and the mean weight was
139.08+63.07 g. On the superior border, the number of notches
varied from 0-4, whereas on inferior border upto 3 notches were
seen. The shape of spleen was wedge in majority (53.33%) of
the specimens.

Conclusion: In the present study, the morphological and
morphometric analysis of spleen in Doaba region of Punjab was
found to be comparable to the other regions of India. However,
it was observed that the mean length was comparatively higher.
Also, the number of spleens with notches on both the superior
and inferior borders were higher compared to other Indian
studies.
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MATERIALS AND METHODS

This cross-sectional study was conducted in the Department of
Anatomy, at PIMS, Jalandhar from August 2017-July 2020. The
Institutional Ethical Committee (IEC) approval was obtained vide
letter no. PIMS/DP/Gen.163/1877-97.

A total of 30 formalin fixed cadaveric spleens of both sexes obtained
from adult cadavers of Punjab region were studied. Damaged
specimens were excluded. The spleen specimens were observed for
their morphological features and various morphometric parameters
were measured on them [Table/Fig-1].

G
¥

-B) Maximum length of spleen
(cm); C-D Maximum breadth of spleen (cm)' E-F Maximum width (cm); G - Notch

Vernier callipers were used to measure the length, breadth, and the
width of spleen. Splenic notches were observed along the superior and
inferior borders. Weight of the spleen was measured using an electronic
weighing scale. Also, various shapes of spleen were observed.
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STATISTICAL ANALYSIS

The data obtained was statistically analysed with Statistical Package
for the Social Sciences (SPSS) version 21.0 software, and compared
with existing Indian studies.

RESULTS

In the present study, the mean length of spleen was 10.45+1.94
cm. As seen in [Table/Fig-2], in 66.67% of the spleens the length
was between 8.41-12.80 cm. The breadth of spleen varied from
4.78-10.00 cm, with a mean of 7.12+1.50 cm. [Table/Fig-2] shows
that 60% of the spleens lie within the range of 6.01-9.00 cm.
Maximum width varied from 2.96-6.50 cm with the mean of
4.20+1.11 cm. As seen in [Table/Fig-2], in 40% of the spleens
maximum width was between 2.51-3.50 cm and in 43.33% was
between 3.51-5.50 cm.
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Weight of the spleen ranged between 34.35-269.25 g,
and the mean weight was 139.08+63.07 g. As seen in
[Table/Fig-2] only 4 specimens weighed above 211 g,
whereas in the rest, it was evenly distributed between 31-210
ranges.

[Table/Fig-3] depicts that, on the superior border the number of
notches varied from 0-4, whereas on inferior border upto 3 notches
were seen. In most of the spleens, notches were present on the
superior border, whereas, in more than 50% they were absent in
the lower border. In 2 spleens complete fissures were found on the
diaphragmatic surface.

As seen in [Table/Fig-4], the shape of spleen was wedge in 53%
of specimens. In the rest tetrahedral, oval, triangular and irregular
shapes were seen.

Notches on the superior border of spleen Number of spleens (%)

0 02 (6.67)
1 07 (23.33)
2 10 (33.39)
3 07 (23.39)
4 04 (13.33)

Notches on the inferior border of spleen Number of spleens (%)

0 16 (53.33)
1 07 (23.33)
2 06 (20)

3 01(3.33)

[Table/Fig-3]: Notches on the superior and inferior border.

Length (cm) Breadth (cm) Width (cm) Weight (gm)

Range Number (%) Range Number (%) Range Number (%) Range Number (%)
6.21-8.40 3(10) 4.51-6.00 09 (30) 2.51-3.50 12 (40) 31-90 09 (30)
8.41-10.60 10 (33.393) 6.01-7.50 08 (26.67) 3.51-4.50 07 (23.33) 91-150 09 (30)
10.61-12.80 10 (33.33) 7.51-9.00 10 (33.33) 4.51-5.50 06 (20) 151-210 08 (26.67)
12.81-15.00 7 (23.33) 9.01-10.50 03 (10) 6.51-8.00 05 (16.67) 211-270 04 (13.33)
10.45+1.94 7.12+1.50 4.20+1.11 139.08+63.07

[Table/Fig-2]: Length, breadth and weight of spleen.

DISCUSSION

The morphometric variations in the spleen plays an important role in
the clinical correlation of spleen pathologies. In the routine practice,
measurement of the length of spleen is a good indicator of actual
splenic size [2]. Imaging techniques like ultrasongraphy, Computed
Tomography (CT) imaging etc., are diagnostic for splenomegaly. On
ultrasongraphy, normal spleen size is less than 13 cm superior to
inferior axis, 6-7 cm in medial to lateral axis and 5-6 cm in anterior
to posterior axis [5].

As seen in [Table/Fig-5], in the present study, the spleen length
was longer than the other regions. In the present study, in 63.33%
spleens, the length ranged between 8.41-12.80 cm, which
shows that, even though the average length is high, the range is
comparable with the previous studies [10-17]. The average breadth

[Table/Fig-5]: Comparison with previous Indian studies [10-17].

Shape of spleen Number of spleens (%) of spleen noted in present study was also higher than most of the

Wedge 16 (53.33) previous studies, as shown in [Table/Fig-5]. The present study

Tetrahedral 07 (23.39) found the weight of the spleen to be 139.08+63.07 gm which was

Oval 02 6.67) comparable to the previous studies. Chaware PN and Waghmode

E— o2 6.67) GT et al., have higher values as seen in [Table/Fig-5] [10,11], and
rlangular . .

9 Sharma S and Gupta V has observed 122.99 gm which was the
Iregular 03 (10) lowest, whereas Chaudhari ML et al., has given the range between
[Table/Fig-4]: Shape of spleen. 80-150 gm [6 12]

Setty SSR and Sharma S Waghmode Khade A
Katikireddi RS, | Chaware PN and Gupta V GTetal., Kawale Sugat G | and Bonde Naveena Srivani D
Parameter [13] [11] [12] [10] etal., [17] V [16] S [15] etal., [14] | Present study
Sample size 50 111 28 74 50 64 20 40 30
Study region Andhra Pradesh Nagpur Jammu region Maharashtra Telangana Andhara Doaba region
Pradesh of Punjab
Length (cm) 10.15 9.66 8.26+2.51 9.78 7.96+1.364 9.48 10.45+1.94
Breadth (cm) 8.3 6.22 4.92+1.73 5.96 4.6+.76 6.42 7.12+1.50
Width (cm) 3.96 3.06 2.325+1.304 4,95 3.26+.89 3.62 4.20+1.11
Weight (g) 138.40 145.76 122.99+76.80 141.77 137.42+=40.574 101-200 139.08+63.07
Shape (highest %) 40% 61% 42.8% 55.40% 70% 62.5% 40% 52.5% 53.33
pe (g ° Wedge Wedge Wedge Tetrahedral Wedge Wedge Triangular | tetrahedral Wedge
Notches
Superior border (%) 64% 74.76% 78.57% y 77.5% 93.33%
100%
Inferior border (%) 10% 24.32% 7.14% 50% 46.67%
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A notable feature seen in [Table/Fig-5] is that, the measurements in
Punjab region are higher in comparison to Jammu region, whereas
they are similar to the Southern region [12,13]. The variations in
these dimensions can be attributed to the geographical conditions,
genetic, socio-economic status and eating habits. India has a
widespread landscape hence this can be attributed to the variations
in dimension.

Notches on the superior and inferior borders of the spleen are
as a result of development from different lobules. Notches on the
superior border serve as a good tool for the palpation of spleen
during splenomegaly [3]. In the present study, 93.33% spleens have
notches on the superior border which is a common feature as in
previous studies also, it has been observed as shown in [Table/
Fig-5]. Notches on the inferior border have also been observed but
are less as compared to superior border. [Table/Fig-5] depicts that
in the present study it has been observed in 46% of spleens which
is higher than most of the previous studies, except Srivani D et al.,
who observed in 50% spleens.

The shape of spleen mostly depends upon the neighboring visceral
organs during development, which leads to a wide variation. As
seen in [Table/Fig-5] [11-17], wedge shape is the most commonly
observed shape. Studies by Chaudhari ML et al., and Srivani D et
al., have observed tetrahedral shape as the most common [6,14].
In another study by Waghmode GT et al., and Naveena S found the
highest frequency of triangular spleens [10,15].

Limitation(s)
Sexual dimorphism could not be studied due to the lesser availability
of female cadavers.

CONCLUSION(S)

In the present study, the morphological and morphometric analysis
of spleen in Doaba region of Punjab was comparable to the other
regions of India. However, it was observed that the mean length was
comparatively high. Also, the number of spleens with notches on the
superior and inferior borders were higher. The variations observed in
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the Punjab region may be attributed to the genetical, geographical
conditions and eating habits of the Punjabi population.
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