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Abstract 
Background: The relationship between splenic size and age has been well 
studied in children but reports on adults have been inconsistent. In Nigeria, 
the relationship between splenic size and age as well as the inter-decade 
changes in splenic length in adults has not been adequately studied. Objec-
tives: This study aimed at determining the relationship between splenic 
length and age in adult Nigerians. Methods: This is a retrospective study in 
which sonographic splenic lengths of adult Nigerians aged 30 years and above 
were correlated with age. The relevant data were obtained from the medical 
records of those who had ultrasound splenic examination for the purposes of 
medical check-up between December 2016 and December 2017. Results: 
There were 50 cases aged between 34 and 57 years, with a mean age of 42.76 ± 
7.73 years. Their spleens had normal shape and echotexture. The mean 
splenic length was 9.56 ± 1.37 cm. Splenic length correlated negatively with 
age and decreased from 9.79 ± 1.00 cm in the fourth decade to 9.49 ± 1.67 cm 
in the fifth decade and to 9.24 ± 1.63 cm in the sixth decade. The mean splen-
ic length of 9.56 recorded in these cases was relatively small when compared 
to the results by other workers who studied subjects of much younger age 
groups. Conclusion: The studied cases which were in the fourth, fifth and 
sixth decades of life had a relatively small mean splenic length. There was no 
significant change in splenic length with increasing age. 
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1. Introduction 

The relationship between splenic size and age has been well studied in children: 
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splenic size increases with increasing age in children as shown by some studies 
[1] [2] [3]. In the case of adults, reports from past studies have not been consis-
tent regarding the relationship between splenic size and age. For example, Del-
and [1] reported that splenic weight is relatively constant between the age of 30 
years and 59 years, while Loftus and Metrewili [3] reported progressive decrease 
in splenic size with increasing age in adults. In Nigeria, the problem of the rela-
tionship between splenic size and age has not been adequately studied. Ehim-
wenma and Tagbo [4] reported absence of significant correlation between 
splenic length and age but did not address the problem of inter-decade changes 
in splenic length in adult Nigerians. In their own study, Ezeofor et al. [5] studied 
only children aged between 5 and 17 years but did not study adults. This study 
was aimed at determining the relationship between splenic length and age in 
Nigerian adults, as well as determining the inter-decade changes in splenic 
length in this age group. 

Sex differences in the size of spleen exist as men have been reported to have a 
slightly larger spleen than women [3] [4] [6] [7]. Also, racial differences in the 
size of spleen have been reported [6] [8]. The spleen was also shown to be sig-
nificantly larger in whites than in African-Americans [6]. Because of the racial 
differences in size of splenic size, Loftus and Metrewili [3] recommended an up-
per limit of 12 cm for the spleen in adult Chinese subjects as against the pre-
viously recommended 12 to 14 cm.  

In published studies, splenic weight splenic volume and splenic length had all 
been used to assess splenic size in the past [1] [2] [3] [6] [7]. Of the three, name-
ly, splenic weight, splenic volume and splenic length, measurement of splenic 
length by ultrasonography is the easiest and less cumbersome. Autopsy study has 
also shown that splenic length determined by ultrasonography correlated 
strongly with actual splenic length, actual splenic volume and actual splenic 
weight [6], thus demonstrating the reliability of sonographic splenic length. 

For practical purposes, splenic length is measured along the long axis of the 
spleen between the dome and the tip of the spleen. The reported splenic length 
in adults varies all over the world and also varies with age [3] [5].  

The aim of this study was to determine the relationship between sonographic 
splenic length and age in adult Nigerians. The study was designed to concentrate 
on the age group 30 years and above in which Deland [1] found no significant 
change in splenic length, but in which Loftus and Metrewili [3] found progres-
sive decrease in splenic size with increasing age. 

2. Materials and Methods 

This was a retrospective study on adult Nigerian subjects who had sonographic 
spleen examination at the Enugu State University of Science and Technology 
Teaching Hospital, Parklane, Enugu, Nigeria, between December 2016 and De-
cember 2017. The inclusion criteria for the cases retrieved for study include 1) 
age 30 years and above, 2) presentation at the hospital for sonographic splenic 
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assessment for the purposes of routine medical examinations rather than as a 
laboratory investigation for a medical illness, 3) absence of sonographic evidence 
of splenic disease such as splenomegaly or abnormal echotexture. All the cases 
which met the inclusion criteria were enlisted for study and the necessary in-
formation was retrieved from the medical records of those subjects.  

The cases which met the inclusion criteria were 50 in number, and they were 
only males. They were subdivided into those in the fourth decade (30 to 39 
years), fifth decade (40 to 49 years) and sixth decade of life (50 to 59 years). 
Splenic lengths were compared in the three groups. Continuous variables such as 
age and splenic lengths were compared using analysis of variance (ANOVA). 
Bivariate correlation and linear regression models were employed in determin-
ing the relationship between splenic lengths and subjects’ ages. Statistical prod-
uct and service solutions (SPSS) software version 22 (IBM Statistics, IBM Corp, 
NY) and Microsoft Excel 2013 (Microsoft Corporation) were used for the ana-
lyses. The results were presented in tabular form and graphically. Statistical val-
ues with probabilities less than 0.05 were considered significant.  

3. Results  

The 50 cases were aged between 34 years and 57 years, with a mean age of 42.76 ± 
7.73 years, and a mean splenic length of 9.56 ± 1.37 cm. Out of the 50 cases, 23 
were in their fourth decade, 14 were in their fifth decade and 13 were in their 
sixth decade (Table 1). All the spleen examined had normal shapes and echo-
texture with no focal lesion. 

The mean length of the spleen was 9.79 ± 1.00 cm in the fourth decade, which 
reduced to 9.49 ± 1.67 cm in the fifth decade and which reduced further to 9.24 ± 
1.63 cm in the sixth decade. However, the differences were not statistically sig-
nificant (p = 0.512) (Table 1).  

Splenic length correlated negatively with age, overall (regression coefficient = 
−0.043). See Figure 1. Also, the regression coefficient (B) increased negatively 
from the fourth decade (−0.027) to the fifth decade (−0.123) and then to the 
sixth decade (−0.298). See Table 2 and Figure 2. 

The frequency of splenomegaly, defined as spleen length greater than 13 cm, 
was zero among the 50 cases studied (Table 1). 
 
Table 1. Comparison of the lengths of the spleen at different decades. 

 
All the subjects 

(n = 50) 
Fourth decade 

(n = 23) 
Fifth decade 

(n = 14) 
Sixth decade 

(n = 13) 
P-value 

Mean age (years) 
(range) 

42.76 ± 7.73 
(34 - 57) 

35.70 ± 1.43 
(34 - 39) 

44.57 ± 3.65 
(40 - 49) 

53.31 ± 2.43  
(50 - 57) 

0.000 

Mean spleen 
length (cm) 

(range) 

9.56 ± 1.37 
(6.99 - 13.75) 

9.79 ± 1.00 
(7.06 - 11.52) 

9.49 ± 1.67  
(7.31 - 13.75) 

9.24 ± 1.63 
(6.99 - 12.63) 

0.512 

Frequency of 
splenomegaly 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) - 
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Table 2. Correlation of splenic length with age. 

 
All the subjects 

(n = 50) 
Fourth decade 

(n = 23) 
Fifth decade 

(n = 14) 
Sixth decade 

(n = 13) 

Person  
correlation  

coefficient (R) 
−0.243 −0.038 −0.269 −0.444 

Regression  
coefficient (B) 

−0.043 −0.027 −0.123 −0.298 

p value 0.089 0.863 0.352 0.128 

 

 
Figure 1. Scatter plots of splenic length versus age for all the 50 cases. Note the de-
creasing splenic length with increasing age (negative correlation). 

 

 
Figure 2. Scatter plots of splenic length versus age in the fourth decade (blue), fifth 
decade (red) and sixth decade (green) of life. Note the negative correlations. Note 
also that the line of best fit gets steeper with increasing decade. 

https://doi.org/10.4236/jbm.2020.84011


P. E. Chime et al. 
 

 
DOI: 10.4236/jbm.2020.84011 125 Journal of Biosciences and Medicines 
 

4. Discussion 

The study examined the relationship between splenic length and age in adult 
Nigerian males in the fourth, fifth and sixth decades of life, who had a routine 
spleen examination. None of the spleens had sonographic evidence of any pa-
thology. Study by Loftus et al. [8] has shown a very strong correlation between 
sonographic splenic length and actual or anatomic splenic length thereby de-
monstrating the reliability of sonographic splenic length. 

The 50 cases in this study were aged between 34 and 57 years, with a mean age 
of 42.76 ± 7.73 years. Their mean splenic length was 9.56 ± 1.37 cm. This was 
less than the mean splenic length of 10.65 cm reported among collegiate athletes 
in the U.S.A. who were a much younger group with a mean age of 19.42 years 
[7]. Also, in another group of healthy athletes in the U.S.A. with a mean age of 
19 years, Sppielman et al. [6] reported a mean splenic length of 10.3 cm among 
the girls and 11.4 cm among the boys. In a Turkish study sample aged between 
17 to 42 years, with a mean age of 22.4 years, the reported mean splenic length 
was 10.76 cm [9]. In their own study, Rosenberg et al. [2] suggested 12.0 cm and 
13.0 cm as the upper limits for girls and boys respectively, who were 15 years or 
older. In their own study in Nigeria, Ehimwenma and Tagbo [4] reported that a 
group of males with a mean age of 32.4 years had a mean splenic length of 11.1 
cm while the women who had a mean age of 29.7 years had a mean splenic 
length of 10.1 cm. These reports go on to show that the mean splenic length of 
9.56 cm recorded in this study among adult males with a mean age of 42.76 years 
was small when compared to the mean splenic lengths recorded among those in 
younger age groups by other workers. Loftus and Metreweli [3] reported an even 
smaller splenic length in those above 80 years of age in which the splenic length 
was as small as 7.9 cm in men and 7.6 cm in women.  

It is known that race and falciparum malaria endemicity can influence splenic 
size [10]. However, the study by Ehimwenma and Tagbo [4] which recorded a 
higher splenic length than observed in the current study was also carried out 
among people of the same race and people of co-residence in falciparum malaria 
endemic zone. The only difference was that the cases studied by Ehimwenma 
and Tagbo were a much younger age group than those used in the current study 
(mean age: 32.4 years versus 42.76 years). 

As regards the inter-decade comparison of splenic length, splenic length cor-
related negatively with age in the cases studied suggesting that splenic length de-
creases with increasing age. The regression coefficient increased negatively from 
the fourth decade through the fifth decade to the sixth decade of life. However, 
the differences were not statistically significant, suggesting that the decline in 
splenic length with increasing age is not significant among the age group stu-
died. This corroborated the findings of DeLand [1] which reported that splenic 
size was relatively constant between the ages of 30 years and 59 years which was 
also the age group covered in this study. However, the result of this study is at 
variance with that of Loftus et al. [8] which reported a progressive decrease in 
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splenic length with increasing age. 

5. Conclusion 

The studied cases which were in the fourth, fifth and sixth decades of life, had a 
relatively small mean splenic length. The age-related decline in splenic length in 
this age group was not significant.  

Recommendation 

Future studies should address this problem using a longitudinal prospective 
study in order to see if the findings in this study can be corroborated. 

The Limitation of the Study 

The data used in this study were not longitudinal data. 

The Strength of the Study 

Only spleens with no sonographic evidence of splenomegaly or abnormal echo-
texture were used in this study. 
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