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Abstract

The objective of the study is to assess the variation in splenic measurement like length, width and thickness in
normal persons and categorise them according to different age group and sex using ultrasonography. This study
was done on 500 individuals aged between 21-60 years. Ultrasonographic measurement of spleen was done by
ESAOTE MYLAB 40 Machine. Measurement of spleen was taken by using convex 2.5-6.6 MHz probe. It was
observed that the length decreased slowly with increase in age in both sexes. The width in male first it decrease
then slightly increase and after that it again decreases. In female width slightly increases up to the age of 40 years,
after 40 years of age it decreases slowly up to the age of 60. The thickness in male first decrease then slightly
increases and after again decreases. In female first the thickness increases slowly after that it remains relatively
constant, then decreases. All dimensions of spleen were greater in males that in females.
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Introduction

The spleen is a reticuloendothelial and lymphoid
organ and sometimes works as hemopoietic organ.
Otherwise this organ is graveyard of RBCs [2]
situated in the upper left quadrant of the abdominal
cavity between the fundus of stomach and
diaphragm. Its shape varies from a slightly curved
wedge toa‘domed’ tetrahedron. The size and weight
of the spleen vary with age and sex. It can also vary
slightly in the same individual under different
conditions. In the adult it is usually 12 cm long, 7 cm
broad, and 3-4 cm wide. It is comparatively large in
children, and although its weight increases during

puberty [1].

The size of spleen is affected in various clinical
conditions, most often due to reactive proliferation
of lymphocyte or reticuloendothelial cell.
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Splenomegaly is also caused by septicemia, malaria,
kala-azar, CCF, cirrhosis, sarcoidosis, leukemias,
lymphoma, Gaucher’s disease, metastasis,
secondaries, arsenic and phosphorus poisoning [2].

Many imaging techniques can be used to determine
the size of spleen; ultrasonography is particularly
useful because of the ease of use and lack of radiation
exposure. Diagnostic imaging to assess spleen size is
routinely accomplished by Ultrasonographic
measurement along its long axis. However, there are
variations among the radiological texts in defining
the upper limits of normal for longitudinal diameter,
with values ranging from 12 to 14 c¢cm in adults.
Normal spleen size has been found to vary
significantly depending on age and sex [6].

We measured the splenic length, breadth and
thickness in different age group and sex of adult
population of Gujarat region of India and compared
these measurements with those found in other
reports.

Materials & Methods

The present study is cross-sectional in nature and
conducted in Government Medical College and Sir
T. Hospital, Bhavnagar, Gujarat.

Before starting the study, prior permission of
Professor and Head of Department, Anatomy and
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Department of Radiology faculties was taken. Present
study protocol was approved from the institutional
review board [IRB (HEC) No.403/2014].

A prospective study will be conducted on 500
individuals aged between 21-60 years. Previous
studies - as mentioned in references - have taken
sample size of 160, but for more precise results, this
study will be conducted on 500 individuals.

1. USG will be done by using Esaote My Lab 40
Machine.

2. Measurement of spleen will be taken by using
convex 2.5- 6.6 MHz probe.

3. Individual will be positioned on coach in supine
and right lateral position for examination with
deep inspiration. Any USG scan suggestive of
Splenomegaly was excluded.

4. Spleen will be measured at three dimensions
(length, width and thickness).

Length: On longitudinal coronal image from
dome to tip through hilum.

Width: On transverse coronal plane at hilum

Thickness: Longitunal coronal plane at point
bisecting the line indicating the length.

5. Following Splenic measurement were taken on
USG scan:

* Sonographic measurement of Splenic Length.
(Fig. 1)

* Sonographic measurement of Splenic
Width.(Fig. 2)

* Sonographic measurement of Splenic
Thickness.(Fig. 3)
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Fig. 1: Splenic Length
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Fig. 2: Splenic width
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Fig. 3: Splenic thickness

Observations

500 USG Scans were studied and analyzed for
Spleen measurement. There were 250 males (50%) and
250 females (50%) with age range of 21-60 years in
Govt. Medical College & Sir T. Hospital Bhavnagar.

The statistical data which were extracted from the
calculation and analysis are tabulated in Table-1 to
Table-6 to show different parameters at a glance.
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Table 1: Splenic length in different age groups in Male

to Age: A Prospective Study in Adult Gujarati Population

Age N Mean(cm) = SD Range (cm) Correlation coefficient
21-30 70 10.08429+ 0.983485 7.92- 11.90 r=0.2522
31-40 57 9.997895 + 1.018861 7.56 -11.83 r2 =0.06360
41-50 62 9.938871+ 0.739633 797 -119 P value<0.0001
51-60 61 9.482787+ 1.212961 6.59 - 11.54
Table 2: Spleniclength in different age groups in Female
Age N Mean(cm) + SD Range (cm) Correlation coefficient
21-30 102 9.380392 + 1.125987 6.83-11.84 r=-0.04181
31-40 75 9.574667 £ 0.986129 7.2-11.93 r2=0.001748
41-50 46 9.288043 + 1.127803 717 -114 P value= 0.5105
51-60 27 9.241111 + 1.183432 7.15-11.59
Table 3: Splenic Width in different age groups in Male
Age N Mean(cm) + SD Range (cm) Correlation coefficient
21-30 70 4.575652 + 0.712367 2.94-6.23 r=-0.01124
31-40 57 4.464386 + 0.66776 3.15-6.31 r?=0.01264
41-50 62 4.590161 £ 0.739633 3.08 - 6.53 P value: 0.0754
51-60 61 4.279672 + 0.760467 292 -6.07
Table 4: Splenic Width in different age groups in Female
Age N Mean(cm) + SD Range (cm) Correlation coefficient
21-30 102 4.174216 + 0.68292 2.88-5.82 r=0.01672
31-40 75 4.332133 +0.785709 2.6-6.42 r2=0.0002795
41-50 46 4.138478 +1.127803 2.57-6.61 P value 0.7921
51-60 27 4.078148 +0.693104 291 - 646
Table 5: Splenic Thickness in different age groups in Male
Age N Mean(cm) + SD Range (cm) Correlation coefficient
21-30 70 3.538 £ 0.683333 2.07-5.23 r =-0.09614
3140 57 3.425965 * 0.616974 2.45-4.77 r2 =0.009242
41-50 62 3.58629 + 0.678871 2.25-5.52 P value: 0.1288
51-60 61 3.40541 = 0.6377 2.05-5.65
Table 6: Splenic Thickness in different age groups in Female
Age N Mean(cm) + SD Range (cm) Correlation coefficient
21-30 102 3.22402 + 0.606929 2.1-4.65 r = -0.06648
31-40 75 3.334133 + 0.645994 2.14-5.09 r2=0.004420
41-50 46 3.352391 £ 0.727911 1.7-4.63 P value: 0.2941
51-60 27 3.252963 + 0.564527 22-477
25
E " 9.38 9.57 9.28 924
e 20 A
= = i —— —7
ED 15
ﬁ 10.08 9.99 9.93 948
3 10 & & $ > —s— Female
{=9
o = —s— Male
8 D
U
=
0 a] i,
21-30 31-40 41-50 51-60

Age Groups in years

Graph 1: Change in spleen length in relation to sex
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Graph 3: Changes inSpleen thickness in relation to sex

Discussion

The splenic size may give information about the
diagnosis and course of the gastrointestinal and
hematologic disease [14]. In one study the splenic
size was evaluated in patients with sarcoidosis and
thrombocytosis, the splenomegaly was present in
57% of the patients (using sonographic criteria to
evaluate the size), but only clinically palpable in 8%
of the cases.

In the present study, it was observed that the
splenic length decreased with age in both males and
females. The splenic length decreased at a slow rate
up to the age of 60 years. This was relatively
different to the findings of Loftus and Metreweli.
They observed rapid growth in the splenic length
up to the age of 20 years followed by a mild decrease
up to the age of 50 years and then rapid fall after
the age of 50 years (Graph 1).

In the present study, it was observed that the
splenic length was found to be less than 11 cm in
most of the subjects. This was similar to the findings
of Frank et al. [10].

In the Arora et al. [4] study, they observed that
splenic length decreased slowly up to the age of 50
years and after 50 years rapid fall is seen in both sex.
In present study, the splenic length was decreased
slowly up to the age of 60 years, this was different
from Arora et al. [4] the splenic width decreases up
to the age of 30 years, after 30 years it remain
relatively constant up to the age 50 years and after
that splenic width decreased. In present study up to
the age of 40 years splenic width decrease slowly,
with increase in age. After 40 years it slightly
increases up to the age of 50 years, then after 50 years
it decreases up to the age of 60 years (Graph 2).

Splenic thickness was constant up to the age of
50 yrs, after which there was a fall in the splenic
thickness. Arora et al.[4] In our study in the males up
to the age of 40 years splenic thickness decreases.
After 40 years splenic thickness slowly increases up
to the age of 50 years and After 50 years splenic
thickness decreases. In the female up to the age of 40
years splenic thickness increases slowly after that up
to the age of 50 years it remain relatively constant.
From the age group 51 to 60 years splenic thickness
decreases (Graph 3).
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Rosenberg et al. [11] studied that the upper
normal limit of the splenic length was observed to
be 12 cm for girls of 15 years or more and 13 cm for
boys of 15 years or older. These findings were
slightly different from the findings of the present
study. This difference may be due to the genetic
factors, nutritional factors or the environmental
factors.

In an another study the mean longitudinal
diameter of the spleen was found to be 5.8+1.8 cm
and transverse diameter 5.5+£1.4 cm. These
dimensions were much smaller than those of
present study because the authors did not measure
the maximum length of the spleen [14].

The splenic width and thickness were observed to
be less than 6 cm and 4 cm respectively in most of the
subjects In the present study. This was different from
the findings of Frank K, who observed the splenic
width below 7 cm and thickness below 5 cm in most
of the subjects [10].

In Bihari population the length of spleen increased
with increase in the height in both male and female.
Splenic length was determined by ultrasonography.
In our study Splenic length decreased slowly with
increase in the age up to 60 years [17].

Udoaka Al et al. [19] described that the length of
spleen in ages ranging from 18 to 40 years was 9.23 +
1.53 cm. In present study the length of spleen in this
age group was 10.03£0.99cm. This difference was
slightly from Udoaka. This difference may be due to
the genetic factors, nutritional factors or the
environmental factors.

Spielmann et al, have studied that the average
length of spleen was found in athlete 11.4£1.7cm in
males and 10.3+ 1.3cm in females. The spleen length
was greater male athlete than female [30]. In our study
mean splenic length for male is 9.87+ 098cm and for
female 9.36+1.10cm. The length is greater in male than
female but the mean value of length is lesser than the
Spielmann study.

Conclusion

In the present study an attempt has been made to
determine the normal range of the length, width and
thickness of the spleen and to correlate these
dimensions with the age in male and female
subjects. The splenic length in both male & female
is significantly correlate with the age while width
is relatively significant in both sex and thickness is
not correlate with age in either of sex. By this study
we find that ultrasonography is the current

procedure of choice for routine assessment of
spleen size (normal = a maximum cephalocaudal
diameter of 13 cm) because it has high sensitivity
and specificity and is safe, noninvasive, quick,
mobile, and less costly.
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