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ABSTRACT

BACKGROUND

With respect to its size, shape, weight, notches & fissures, spleen is a highly variable organ. It is otherwise very difficult to analyse
whether the spleen is normal or abnormal on the basis of its shape; therefore this study has been undertaken to find out
percentage of various shapes and other morphometrical parameters of spleen. Accurate knowledge of splenic morphology is
essential prior to performing any surgical procedure or making any radiological interpretation with regard to spleen as it reveals
many variations in shape, size, notches & fissures.

MATERIALS AND METHODS

The present study is a descriptive study conducted in the Department of Anatomy, K. D. Medical College, Mathura, U.P. 60 adult
human cadaveric spleens were included. Sexual dimorphism was excluded from the research. The spleens were dissected from the
abdominal cavity and a morphometric analysis was done with the help of digital sliding calipers. Data obtained was compared with
data available from previous studies after its tabulation and statistical analysis.

RESULTS
60 human spleens were morphologically analysed in detail. Wedge-shaped spleens were most commonly noted. Mean length was
calculated to be about 10.5 cm. Mean breadth was calculated to be about 7.5 cm. Mean width was calculated to be about 4.25 cm.

CONCLUSION
Studies on the morphometry of spleen will be of interest not only from academic point of view but also for operating surgeons and
interventional radiologists. Detailed knowledge on spleen is important to avoid and prevent any complications and to obtain a

good operative, as well as diagnostic intervention.
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BACKGROUND

Spleen is an encapsulated haemo-lymphoid organ composed
of vascular and lymphoid tissue. It holds a great clinical
importance because of its dual haematological and
immunological role in the human body. Of the nine abdominal
quadrants, it is located in the left hypochondriac quadrant. It
lies roughly between fundus of stomach and diaphragm. Its
shape is highly variable and varies from a wedge to a
tetrahedron.! During the foetal life it serves as an important
function of haematopoiesis. It acts as a filter of blood. The
organ consists of only the efferent lymphatic vasculature. The
phagocytes in the organ are responsible in clearing away the
cell debris, ageing erythrocytes, remaining blood cells and
microorganisms also. Spleen produces lymphocytes which
take part in various immune responses of the body. As
lymphopoiesis continues throughout life in a healthy human
body therefore spleen holds a great role in providing
immunity to the body.23
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The spleen is enclosed by a capsule in all mammals. This
capsule presents regions of variable thickness.# The capsule
at specific regions invaginates the parenchyma of the organ in
form of trabeculae. The tissue between the capsule and
trabeculae forms the splenic cords or pulp. This splenic pulp
or cord can be categorized on its histological appearance as
red or white pulp and takes upon either. Splenic red pulp is
responsible for storage and the white pulp has a defensive
function.> Characteristic notches are seen on the superior
border in fetal spleen, nearer to the anterior end. The
lobulated form of spleen may sometimes persist in the form
of deep notch commonly on the superior border or as fissures
on its surfaces. During radiological examinations, the
presence of such notches or fissures in the adult spleen may
be misinterpreted as splenic injury.6 7

MATERIALS & METHODS

Our current study was a descriptive study conducted in the
Department of Anatomy, K.D. Medical College, Mathura, U.P.
60 adult human cadaveric spleens were included. Sexual
dimorphism was excluded from the research. The spleens
were dissected from the abdominal cavity. At first the spleen
was detached from all its attachments then the splenic
vessels were identified. After identification the splenic
vessels were ligated near the hilum and were cut. Now the
spleen could be removed carefully. After removal, the spleen
was washed in tap water to clean and debris and fatty tissue.
The spleens were placed on clean dissection trays and shapes
of the spleen were noted under bright dissection lamp. The
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spleens were weighed using an electronic weighing machine.
Splenic poles, borders and surfaces were determined, and
morphometric analysis was made with the help of digital
sliding calipers. The maximum distance between the anterior
and posterior pole was taken as length, the maximum
distance between the superior and inferior border was taken
as bread and the maximum width of spleen was also
measured. The data obtained was compared to the previously
available studies after its careful tabulation and statistical
analysis.

RESULTS

In the current study, 60 human spleens were morphologically
analysed in detail. The specimens were showed four different
shapes, of which wedge-shaped spleens were most commonly
noted. Wedge (43.3%), tetrahedral (28.3), triangular (15%)
and oval (2%) shapes were noted. All the spleens were
weighed. 48.3% spleens weighed between 100 to 150 gm.
33.3% spleens weighed between 51 to 100 gm.
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Range

e  Minimum Length - 7.0 cm
e Maximum Length - 14.0 cm
e Mean Length - 10.5 cm

e +S5D.-2236cm

Breadth (cm) No. of Specimen Percentage (%)
4.0 1 1.6
4.5 0 0
5.0 2 3
5.5 1 1.6
6.0 3 5
6.5 4 6.6
7.0 5 8.3
7.5 4 6.6
8.0 10 16.6
8.5 11 18.3
9.0 5 8.3
9.5 8 13.3
10.0 4 6.6
10.5 0 0
11.0 2 3
Table 4. Breadth of Spleen

Breadth was seen to vary from 4.0 to 11.0 cm. Maximum
breadth noted in 60 spleens was 8.5 cm (18.3%). Mean
breadth was calculated to be about 7.5 cm, median was found
to be 7.5 cm with a standard deviation of 2.236.

Range

e  Minimum breadth - 4.0 cm
e  Maximum breadth - 11.0 cm
e Mean Breadth - 7.5 cm

e +SD.-2236cm

Shape No. of Specimen | Percentage (%)
Wedge 26 43.3
Tetrahedral 17 28.3
Triangular 15 25
Oval 2 3
Table 1. Shape of Spleen
Weight (gms) | No. of Specimen Percentage (%)
0-50 1 1.6
51-100 20 333
101-150 29 48.3
151-200 6 10
201-250 3 5
251-300 1 1.6
Table 2. Weight of Spleen
Length (cm) |No.ofSpecimen| Percentage (%)
7.0 1 1.6
7.5 0 0
8.0 3 5
8.5 1 1.6
9.0 7 11.6
9.5 6 10
10.0 8 13.3
10.5 8 13.3
11.0 8 13.3
11.5 8 13.3
12.0 2 3
12.5 5 8.3
13.0 2 3
13.5 0 0
14.0 1 1.6
Table 3. Length of Spleen

In this study, variations were seen in the length of spleen.
Length was seen to vary from 7.0 to 14.0 cm. Majority of
spleens measured 10-11.5 cm in length. Mean length was
calculated to be about 10.5 cm, median was found to be 10.5
cm with a standard deviation of 2.236.
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Width (cm) No. of Specimen Percentage (%)
2.0 1 1.6
2.5 0 0
3.0 4 6.6
3.5 15 25
4.0 22 36.6
4.5 11 18.3
5.0 6 10
5.5 0 0
6.0 0 0
6.5 1 1.6

Table 5. Width of Spleen

Width was seen to vary from 2.0 to 6.5 cm. The maximum
width was recorded to be 4 cm in 36.6% of cases. Mean width
was calculated to be about 4.25 cm, median was found to be
4.25 cm with a standard deviation of 1.513.

Range

e  Minimum Width - 2.0 cm
e  Maximum Width - 6.5 cm
e Mean Width - 4.25 cm

e +SD.-1513cm

DISCUSSION

Spleen is a haemo-lymphoid organ. It is a highly vascular and
well encapsulated organ. It is the largest lymphoid organ. It
plays a central role in the defense mechanism of the body.
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The role of spleen as a blood filter was found to be very
significant by a series of animal experiments and patients’
follow up studies which revealed actual importance of spleen
in protection from blood borne sepsis®. It has two surfaces
namely diaphragmatic and visceral surfaces and three
borders namely superior, intermediate and inferior border
and four impressions namely gastric impression, renal
impression, colic impression, pancreatic impression. Spleen
shows one or two notches on superior border.9101112 [n the
current study length, breadth and width of 60 human spleens
has been noted. Spleen, showing vast variations in
dimensions and morphology, its morphometric study is the
need of present anatomical scene.

Spleen is a highly variable organ with respect to size,
shape, weight, notches & fissures. It is very difficult to analyse
whether the spleen is normal or abnormal on the basis of its
shape so this study has been undertaken to find out
percentage of various shapes of spleen and its morphometry.
It is the need of the present era to have accurate knowledge
of morphology of spleen as it reveals ample of variations in its
shape, size, about notches & fissures.

All the parameters of liver and spleen are important for
ultrasound examination. Organ dimensions have also been
linked to weight of individual. Anomalies of spleen often
remain undetected as they are asymptomatic.!3 48.3%
spleens weighed between 100 to 150 gm which appears close
to the normal range of 80 to 300gm. 33.3% spleens weighed
between 51 to 100 gm. Chaware et al conducted a research to
study the morphometry of spleen, out of 111 studied spleens,
61.2% spleens were wedge shaped.t4 This is in concordance
with findings in current study where 43.3% cases were
wedge shaped. In a study conducted by Setty et al, the weight
of the spleen varied from 30 to 325 gms, with average of
138.40 gms.15

Measurement of the splenic length during routine clinical
examination is a good indicator of actual splenic size.16
Splenomegaly is an important diagnostic clue to underlying
disorder.1” The spleen is affected by a number of disorders.
The abnormalities of the cells that populate within the spleen
are seen in diseases like malaria, kala azar etc.18 Disturbance
of storage function of the spleen is seen in sarcoidosis,
leukaemia etc.19 In such cases splenectomy or removal of the
spleen is the choice of treatment. Any accessory splenic tissue
if present, must be removed as well during operation;
otherwise the disease may recur.18 Therefore, detail
morphological knowledge is essential for diagnosis and
management of splenic diseases. In this study, variations
were seen in the length of spleen. Length was seen to vary
from 7.0 to 14.0 cm. Majority of spleens measured 10-11.5 cm
in length. Mean length was calculated to be about 10.5 cm,
median was found to be 10.5 cm with a standard deviation of
2.236.

The spleen phylogeny is highly complex because spleen
has mesenchymal origin and insertion is in hematic
circulation and not in lymphatic. Mammals have different
types of spleen. Phylogeny of Spleen was proposed from a
‘primitive type’ with closed circulation (Characteristic of
monotremes, insectivores and tree shrews), to ‘archetypal
type’ with open circulation (Peculiar to mice, gerbils, bats and
marsupials), further into ‘blood-storing’ spleens (Ungulates
and carnivores) and ‘defensive’ spleens (Old World monkeys
and the majority of rodents) 7. Monotremata, Insectivora,
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Scandentia and Cetacea show a ‘primitive splenic type’
distinguished by a closed circulation.20

Spleen lies just beneath the left half of the diaphragm
close to the 9th, 10th and 11th ribs.2! The spleen develops as
a collection of mesenchymal cells in the dorsal mesogastrium.
Some of these cells are contributed by the coelomic
epithelium lining the mesogastrium.22 The spleen is lobulated
in the foetus, but the lobules normally disappear before birth.
The notches in the superior border of the adult spleen are
remnants of the grooves that separated the foetal lobules.23
Wandering or ectopic spleen is a rare entity in which the
spleen is located outside of its normal location. Its reported
incidence in several large series of splenectomies is less than
0.5% and mainly detected in children and women between 20
and 40 years of age. The reason for the wandering spleen is
the laxity of normal development of the supporting splenic
ligaments, and the spleen can be found in any part of the
abdomen related to the length of the vascular pedicle.

The knowledge of morphological variations of spleen is
crucial for clinicians during routine clinical examination of
abdomen and for surgeons for splenic and spleen-related
surgeries such as laparoscopic splenectomies, for radiologists
to make correct diagnosis &also for anatomists for routine
dissection. Studies related to morphometric analysis of
spleen seem to be underreported and need to be carried out
actively at various medical institutions/colleges for obtaining
more concrete information. The implication of such projects
is that it could not only enhance the fundamental knowledge
but also furnishes much insight on spleen's clinical utility and
significance. Knowledge of the anatomy and function of the
spleen is essential for the assessment of its role in disease.
The contribution of spleen to the immune response and
defence against infections mandates the preservation of
spleen by a conservative approach in the management of
ruptured spleen. Studies on the morphometry of spleen will
be of interest not only from academic point of view but also
for operating surgeons and interventional radiologists. The
detailed knowledge on spleen is important to avoid and
prevent any complications and to obtain a good operative, as
well as diagnostic intervention.

CONCLUSION

Spleen is a large encapsulated organ composed of vascular
and lymphoid tissue. It is gaining widespread clinical
importance because of its haematological and immunological
functions in the human body. It is the need of the present era
to have accurate knowledge of morphology of spleen as it
reveals ample variations in its shape, size, notches & fissures.
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