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Abstract:
Context: The spleen is the largest lymphoid organ in the human body. The morphology of
spleen is affected by number of disorders, e.g. abnormalities of the cells, which populate within
the spleen or disturbance of its storage function. Therefore, the size of the spleen can be
regarded as an indicator of the disease process.

Study design: Cross-sectional, descriptive type of study.

Place and period of study: Department of Anatomy, Dhaka Medical College, Dhaka, from
August 2005 to June 2006.

Materials: The present study was performed on 70 postmortem human spleens collected
from unclaimed dead bodies which were under autopsy examination in the Department of
Forensic Medicine of Dhaka Medical College, Dhaka.

Methods: The samples were divided into six different age groups i.e. group A (0–19 years),
B (20–29 years), C (30–39 years), D (40–49 years), E (50–59 years) and F (>60 years). The
length, breadth and thickness of the spleen were measured. The number of the notch in its
upper and lower poles was observed. The presence of any accessory spleen was also observed
in situ.

Results: The length, breadth and thickness of the spleen were found to have no significant
changes with advancing age. Notches were present on the upper border of spleen in 88.57% of
samples and lower border of the spleen in 27.14% of samples. Accessory spleen was found in
24.28% of cases.
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Introduction:
The spleen is a largest single mass of lymphoid
tissue in the human body1, which is closely
associated with the circulating system. The
spleen is the most vascular organ in the human
body2, which is involved in the regulation of
circulating blood volume3. Approximately 350
L of blood passes through it per day4. The spleen
receives approximately 5% of the cardiac
output5, and 40% source of the blood in the
portal circulation6. The spleen contains about
one unit of blood at a given time2, 25% of total
lymphocytes in the body, 30 to 40 ml of mature
RBC and one-fourth of the circulating
platelets7. The size of the spleen is used as an

indicator of disease activity in a variety of
reticuloendothelial system. Measurement of
the splenic length in the routine clinical
practice is a very good indicator of actual splenic
size8. Splenomegaly is an important diagnostic
clue to the existence of an underlying
disorder9. The spleen is affected by number of
disorders e.g. abnormalities of the cells that
populate within the spleen like malaria, kala-
azar etc.5, or disturbance of storage function of
the spleen like sarcoidosis, leukaemia etc.10,
However, in those cases, removal of the spleen
is the choice of treatment to recover. If any
accessory spleen is present, must be removed
during operation; otherwise the disease may



recur5. Therefore, detail morphological
knowledge is essential for diagnosis and
management of splenic diseases. The present
study was designed to see the age related
variation in length, breadth, thickness of the
spleen and number of notches on the upper and
lower borders of the spleen. Presence of
accessory spleen was also observed.

Materials and Methods:
The present study was performed on 70 human
spleens of both sexes in different age groups.
The collected samples were divided into six
different age groups for convenience of the study
(Table-I). The study was done in the
Department of Anatomy, Dhaka Medical
College, Dhaka, from August 2005 to June
2006. The samples of human spleen were
collected from unclaimed dead bodies, after all
legal procedure that was under examination
in the Department of Forensic Medicine of
Dhaka Medical College, Dhaka. The samples
were collected from the dead bodies within 24-
36 hours of death which were without any signs
of decomposition, crushing or cutting injury,
gross abnormality in size and history of
poisoning. The samples were tagged
immediately, which was bearing a code
number for subsequent identification. Just
after removal of spleen from abdominal cavity,
the samples were gently washed with normal
saline at 370C temperature, then dried with
the help of blotting paper and fixed in 10% formol
saline solution.

Measurement procedures:
The length and breadth of the spleen were
measured with the help of a measuring tape
graduated in cm (according to Lamb et al.8),
where maximum length was measured
between the splenic tips along the
diaphragmatic surface of the spleen, and
maximum breadth was determined between
the upper and lower border of the spleen at a
plane perpendicular to the length. The
thickness of the spleen was taken with the help
of a slide calipers at maximum anterior-
posterior dimension of the spleen8. The total
number of notches of the upper and lower
borders of the spleen was observed. After
separation of the spleen and the splenic artery

from the surrounding structures, it was
observed meticulously, whether any accessory
spleen was present.

Ethical clearance: The present study was
approved by the Ethical Review Committee of
Dhaka Medical College, Dhaka.

Results:
Length of the spleen
In the present study, the mean length of the
spleen were 9.49±1.41 cm in age group A (0-19
years), 9.56±1.16 cm in age group B (20-29
years), 10.41±1.35 cm in age group C (30-39
years), 10.95±1.58 cm in age group D (40-49
years), 9.73±1.16 cm in age group E (50-59
years) and 8.86±0.96 cm in age group F (e”60
years). The length of the spleen shows
significant difference between A and D group
(P<0.05), B and C group (P<0.05), B and D group
(P<0.01), C and F group (P<0.05), D and F group
(P<0.01). The other difference did not reach up
to the level of significance.

Table-I
Age distribution in different group

Group Age limit No. of samples
A 0 – 19 years 9
B 20 – 29 years 20
C 30 – 39 years 18
D 40 – 49 years 11
E 50 – 59 years 7
F > 60 years 5

Breadth of the spleen
In the present study, the mean breadth of the
spleen were 5.62±0.93 cm, 4.99±1.57 cm,
5.02±1.49 cm, 6.49±1.88 cm, 5.53±1.73 cm and
5.16±0.99 cm in age group A, B, C, D, E and F
respectively. The breadth of the spleen shows
significant difference between A and D group
(P<0.05), B and C group (P<0.05), B and D group
(P<0.01), C and F group (P<0.05), D and F group
(P<0.01). The other difference did not reach up
to the level of significance.

Thickness of the spleen
The mean thickness of the spleen were
1.97±0.53 cm, 1.80±0.54 cm, 2.08±0.64 cm,
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2.16±1.12 cm, 2.32±1.32 cm and 1.80±0.59 cm
in age group A, B, C, D, E and F respectively.
The thickness of the spleen shows significant
difference between A and D group (P<0.05), B
and C group (P<0.05), B and D group (P<0.01), C
and F group (P<0.05), D and F group (P<0.01).
The other difference did not reach up to the
level of significance.

Table-IIa
Length, breadth and thickness of the spleen in

different study group

Group (n) Length (cm) Breadth (cm)Thickness (cm)
Mean±SD Mean±SD Mean±SD

A  (9) 9.49±1.41 5.62±0.93 1.97±0.53
(7.10-11.20) (4.10-6.80) (1.10-2.90)

B  (20) 9.56±1.16 4.99±1.57 1.80±0.54
(7.20-11.20) (2.90-8.20) (1.20-3.30)

C  (18) 10.41±1.35 5.02±1.49 2.08±0.64
(7.40-13.00) (3.30-7.80) (0.80-3.20)

D  (11) 10.95±1.58 6.49±1.88 2.16±1.12
(7.40-13.00) (3.20-8.20) (1.20-4.80)

E   (7) 9.73±1.16 5.53±1.73 2.23±1.32
(8.30-11.40) (3.30-7.80) (1.20-5.10)

F   (5) 8.86±0.96 5.16±0.99 1.80±0.59

(7.40-9.70) (3.50-6.00) (1.10-2.50)

Figures in parentheses indicate range.  Statistical
analyses done by ANOVA (multiple comparison).

Table-IIb
Relationship between age and length, breadth

and thickness of spleen

Parameters r value P value
Length of spleen +0.050 >0.50ns
Breadth of spleen +0.082 >0.50ns
Thickness of spleen +0.054 >0.50ns

Statistical analysis done by Pearson correlation
coefficient (r) test, ns = not significant, *** =
significant.

Number of notches at the upper and lower borders
of the spleen

In the present study, the notch absent in 8
samples, one notch present in each of 35
samples, two notches were present in each of
17 samples and three notches were present in
10 samples at the upper border of the spleen.
Notch were absent in 51 samples, one notch
present in 18 samples and two notches were
present in 1 sample at the lower border of the
spleen.

Accessory spleen
Accessory spleen was present in 3 samples
(33.3%), 4 samples (20.0%), 5 samples (27.8%),
3 samples (27.3%), 1 sample (14.30%) and 1
sample (20%) in age group A, B, C, D, E and F
respectively.

Table-III
Number of notches at the upper and lower border of spleen in different study group

Group (n) Number of notches at the upper border
0 1 2 3    P value

No. % No. % No. % No. %
A  (9) 2 (22.2) 5 (55.8) 0 - 2 (22.2) P>0.10ns

B  (20) 2 (10.0) 12 (60.0) 4 (20.0) 2 (10.0)
C  (18) 1 (5.6) 10 (56.0) 5 (28.0) 2 (11.2)
D  (11) 2 (18.2) 2 (18.2) 5 (45.5) 2 (18.2)
E   (7) 0 - 5 (71.4) 2 (28.6) 0 -
F   (5) 1 (20.0) 1 (20.0) 1 (20.0) 2 (40.0)

Group (n) Number of notches at the lower border
0 1 2 3 P value

No. % No. % No. % No. %
A  (9) 6 (66.7) 3 (33.3) 0 - 0 - P>0.10ns

B  (20) 19 (95.0) 0 - 1 (5.0) 0 -
C  (18) 11 (61.1) 7 (38.9) 0 - 0 -
D  (11) 8 (72.7) 3 (27.3) 0 - 0 -
E   (7) 4 (57.1) 3 (42.9) 0 - 0 -
F   (5) 3 (60.0) 2 (40.0) 0 - 0 -
Statistical analyses done by Chi square test, ns = not significant.
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Discussion:
The length, breadth and thickness of the spleen
described by the Ahmed11, were similar to the
present study. The result of present study is
also similar with Machálek et al.12 and
Michels13. This finding described by Coetzee6,
Machálek et al.14, Spielmann et al.15, Meire et
al.16 was higher than the present study. The
length, breadth and thickness of the spleen
were found to decrease with advancing age.

There were 1 to 3 notches present on the upper
border of the spleen in 88.57% of samples and
1 to 2 distinct notches present on the lower
border of the spleen in 27.14% of samples.
Number of notches on the spleen described by
Voboril 17 and Michels13 were similar to the
present study. However, it was slightly lower
than described by Machálek et al.12. Moore and
Dally18 and Machálek et al.14 found that
accessory spleens were present in only 10%
normal population, which was lower than the
present study (24.28%). However, accessory
spleen is not uncommon19.

Conclusion:
Further studies with larger sample in different
age group including sexes, height, body weight,
body surface area, basal metabolic index with
enough period of time are recommended.
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