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Abstract:

Backaround: Splenomegaly is a clinically important finding, particularly for physicians
required to make decisions on variety of disease status including infectious, storage
diseases and malignant disorders. Objective diagnostic measures have been proposed as a
useful step in making decisions in those patients using ultrasonography, as it’s a non-
invasive, established, safe, quick and accurate method for measurement of spleen size.
There are racial differences in normal splenic size, as previous ultrasound data have been
suggested. These differences in splenic size result in improper interpretation of splenic
measurements.

Obijectives: To develop standards of normal range of splenic length (as indicator for splenic size)

for our adult population based on gender, age and body mass index using ultrasound scan.

Material and Methods: A cross-sectional study conducted in the department of Radiology in
Azadi Teaching Hospital, Kirkuk, Irag within a period from May 2013 to April 2016. The study
was conducted among 303 adult individuals (120 males and 183 females), they were healthy
individuals more than 18 years old not suffering from diseases affecting the spleen, the exclusion
criteria were individuals not willing to participate; history of medical disorders affecting spleen,
such as blood, metabolic and connective tissue diseases, portal hypertension, high body
temperature within the last month of examination, malignancy, and pregnancy. Maximum splenic
length in centimeters was assessed at level of splenic hilum on the longitudinal view using 5 MHz
sector curvilinear transducer probe for trans-abdominal Ultrasonography. 2-tailed t test was used
to assess the differences between continues variables. The Relationship of length of spleen with
age, and body mass index (BMI) were assessed with the Pearson’s correlation coefficient (r).

Results: The mean age of the study sample was 38.05+15.58 years for male and 37.23+13.98 for
female, their mean body height was 173.1+46 cm for male and 159.70+4.88 cm for female, their
body weight was 83.42+16.70 kg for male and 73.19+15.90 Kg for female and mean BMI were
27.86 £5.42 for male and 28.58+6.27 for female. Mean spleen length were 10.65+1.41 for male
and 9.52+1.25 for female. There was significant correlation between spleen length and gender (p<
0.05). There was weak negative correlation with age, and weak positive relation between the
splenic length and BMI.

Conclusion: This study provides the values of normal splenic size by ultrasonography in
adults’ for both genders at Kirkuk city. The splenic size had weak positive correlation
with body mass index (BMI), and weak negative correlation with age.
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Introduction:

Splenomegaly is a clinically important
finding, particularly for physicians
required to make decisions on variety of
disease status including infectious,
hematological, storage diseases and
malignant disorders ™. The spleen is
relatively large and varies with the
patients’ age, its normal length is 10.9 +

314; cm; and the depth is 4.0 + 0.45 cm @
)

Percussion and palpation are the clinical
techniques to document the presence of
splenic enlargement, but are unreliable
and far from accurate to detect small
increase in size © %7,

Ultrasound is a very useful mean of
noninvasive examination of the spleen;
it’s a simple, safe and accurate method
of assessing the splenic size & 9 1%
with the advantage of lack of ionizing
radiation 2, low cost, non invasive, and
lack of allergic reaction as compared to
other diagnostic tools . Imaging is
generally achieved via an intercostal
8e)proach using gray scale ultrasound
Previous researches concluded that there
is difference in spleen size in different
populations *, and this might result in
false assessment of splenic size
regarding our adult population, therefore
this study was done to measure the
splenic size in healthy adults to establish
normograms which can be used as
reference values for adults in Kirkuk
city, thus predicate early splenic
enlargement as there is lack of these
data in our country. We used the splenic
length as indicator of spleen size, since
previous autopsy studies revealed that
sonographic values of splenic length
correlate with actual splenic size “° 7,

Materials and Methods:
The permission was obtained from the
Azadi Teaching Hospital Committee

and informed consent was obtained
from each individual before data
collection was begun. This study was a
cross-sectional study conducted in the
department of Radiology in Azadi
Teaching Hospital, Kirkuk, Irag within a
period from May 2013 to April 2016.
The study was conducted among 303
adult individuals (120 males and 183
females), the inclusion criteria were:
healthy individuals more than 18 years
old willing to participate; individuals
suffering from diseases which did not
affect the spleen, individuals with

demonstrated normal  homogenous
echotexture without any focal splenic
abnormality.

The exclusion criteria were: individuals
less than 18 years old, the individuals
not willing to participate; history of
medical disorders affecting spleen, such
as blood, metabolic and connective
tissue diseases, portal hypertension, high
body temperature within the last month
of examination, malignancy, and
pregnancy.

Demographic data were collected on
each individual at the time of their
examination. The data included the age,
gender, measurement of height in
centimeters, the weight in kilograms,
and age in years. The Body mass index
(BMI) was recorded from the height and
weight through the following formula
(weight [kg]/height [m2]), and the BMI
was grouped the patients in to
underweight persons when BMI was
less than 18.5 kg/m2, normal when it
was between 18.5 and 24.9, overweight
adults their BMI were between 25 and
29.9, those with BMI between 30-39.9
were obese and those who had BMI
more than 40 were morbidly obese 8"
The sonographic examination was
performed on Fukoda Denshi machine
with 3.5 MHz sector curvilinear
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transducer probe for trans-abdominal
Ultrasonography. All the included adults
underwent measurement of maximum
splenic length in centimeters, at level of
the hilum on the longitudinal view as
the patients were assessed in the right
oblique position, and the spleen was
scanned while they were in maximum
inspiration figure (1). All the ultrasonic
examinations were conducted by two
experienced radiologists having
minimum of 13 years of experience.

Afterwards the data was collected and
was entered in the master chart and
statistical analysis was performed with

Microsoft Office Excel 2007 and
Statistical Package for the Social
Science (SPSS) version 20 software.

2-tailed t test was used to assess the
differences between continues variables.
The correlation of length of spleen with
age, and body mass index (BMI) were
assessed with the Pearson’s correlation
coefficient (r). Pearson’s r values
between 0 and 0.3 indicate a weak
positive relationship, between 0.3 and

0.7 indicate a moderate positive
relationship, and values between 0.7 and
1.0 indicate a strong  positive
relationship.

Figure (1): longitudinal section of spleen through the hilum with splenic length equals t010.1 cm.

Results:

The age average of the total three
hindered and three adults was
37.64+14.78. For female, the mean age
was 37.23£13.98, the mean body height
was 159.70+4.88 cm, mean body weight
was 73.19+15.90 Kg, and mean BMI
was 28.58+6.27; For male, the mean age
was 38.05+15.58, the mean body height
was 173.46x6.41, mean body weight
was 83.42+16.70 kg, and mean BMI
was 27.86 +5.42. There was significant
statistical difference between males and

females in height, and weight (P<0.05);
but there was no significant difference
in term of age and BMI (p >0.05), table
(1)

More than 96.4 % of the adult’s splenic
length was equal or less than 12 cm.
Most of the adults’ splenic length was
between 9 and 12 cm (83% of males and
70% of females), those with splenic
length 13-14 cm were only seen in
males which represented in (9.2%) of
them. The percentage of female with
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splenic length between 7 and 8 cm is
significantly more than male (29.2%
versus7.5%). all of these data are from
the table (2).

The mean spleen length for female was
9.52+1.25, and the mean spleen length
for male was 10.65%1.41.

Maximum length of splenic length in
male was 12.06 cm and 10.76 cm in
females.

The splenic length more than 13 cm was
mostly seen in those within 30-49 year
old, and not seen in those more than 70
years old; most of those of more than 60

years old ,had splenic length was less
than 10 cm table (3). There was weak
negative correlation of spleen length
with the age (r = 0.09) which was not
significant (p > 0.05).

The splenic size of more than 13 only
was seen in overweight, obese and
morbidly obese persons, all underweight
people’s spleen length was less than10
cm. There was weak positive correlation
between splenic length with BMI (r =
0.29) which was significant (p < 0.05),
table (4).

Table (1): Descriptive data of the study sample.

Male Female
category N=120 N=183 t value P value
Mean +SD
Age 38.05+15.58 | 37.23+13.98 0.458 >0.05
Height 173.4646.41 | 159.70+4.88 20.235 <0.05
Weight 83.42+£16.70 | 73.19£15.90 2.765 <0.05
pody B 27.86+-5.42 | 28.58+6.27 0.086 >0.05
Table (2): Splenic length among the males and females.
sex
Spleen length in cm Male Female No. Percentage
No. ‘ Percentage | No. | Percentage
7-8 9 7.5 54 29.2 63 20.8
9-10 59 49.1 99 54.1 158 52.2
11-12 41 34.2 30 16.4 71 23.4
13-14 11 9.2 0 0.0 11 3.6
Total 120 100.0 183 100.0 303 100.0
There was significant correlation (p < 0.05) between the gender and splenic length, using 2
tailed t test.
Table (3): Splenic length according to the age.
Splenic Age (years) Total
length | <20 20-29 | 30-39 |[40-49 |50-59 |60-69 |70-79 |>80
7-8 5 12 14 15 8 4 3 2 63
9-10 8 51 41 26 12 14 6 0 158
11-12 6 20 23 9 5 6 0 2 71
13-14 0 1 6 2 1 1 0 0 11
Total 19 84 84 52 26 25 9 4 303

The Statistical test is Pearson’s correlation coefficient (r).
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Table (4): Splenic length according to BMI.

Splenic size BMI(kg/m2) Total
(cm) <185 18.5-24.9 | 25-29.9 30-39.9 |>40
7-8 4 18 23 17 1 63
9-10 2 44 57 51 4 158
11-12 0 23 22 23 3 71
13-14 0 0 2 7 2 11
Total 6 85 104 98 10 303

The Statistical test is Pearson’s correlation coefficient (r).

Discussion:

In our population the mean splenic
length was 10.65+1.41 cm for males and
9.52+1.25 cm for females, which was
comparable to other studies done at
different countries like China (spleen
length for male was 9.9 + 2.2 cm, and
for female was 9.1 + 2.5), Jordan
(spleen length for men was 11+1.3 cm
and 10+£1.22 cm), and Turkey
(11.01£1.186 for male and 9.87+1.28
for female) 2 1°-20),

In a study done by Mittal and
Chowdhary DS in India ®, the result
was comparable with our study in
female, while our male population had
larger spleen, as the mean splenic length
for males was 9.41cm, and 9.35cm for
females in India @Y.

On the other hand, our values were less
than others, like a study done by
Spielmann et al ®?, as their mean length
of the spleen was 11.4 cm in males and
10.3 cm in females; and less than a
Nigerian ©® study as their results
werell.1 cm (0.9 SD) for male splenic
length and 10.1 cm (x0.7 SD) for
women ®@. These differences in spleen
length among different populations are
probably related to difference in both
genetic and environmental factors
unique for each population.

In this study the weak positive
correlation between splenic lengths with
BMI were similar to the result of
Ehimwenma ??, this was also true

about the significant correlation of the
gender.

This result is also the same for gender
but not the BMI, as a study performed
by Darwish et al *? and a study done by
Chow KU et @ al where they found
that taller and heavier men had longer
and larger spleen.

The weak negative correlation of the
splenic size and the age was similar to
the study done by Adil et al ®¥ as
splenic volume was slightly smaller in
older subjects; this was also the same

res(ul)t from Turkey done by Celiktas et
al @,

Conclusion:

More precise splenic size values for our
adult population is achieved to avoid
misleading radiological information
about spleen pathology using ultrasound
scan which is widely used for diagnosis
of splenic diseases.

Male have significantly larger spleen
than female, there is weak positive
correlation but significant relation
between splenic size and body mass
index (BMI), and negative non
significant correlation with age.

Recommendation:

Further studies are recommended to
provide normal values about splenic size
in children in our population.
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http://www.nigeriamedj.com/searchresult.asp?search=&author=Ogbeide+Ehimwenma&journal=Y&but_search=Search&entries=10&pg=1&s=0

Further normal values regarding
different  organs using  different
radiological modalities designed for our
population are also recommended for
more accurate diagnosis of diseases.
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