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INTRODUCTION 
 

There has been a rise in the incidence of subfertility in 

Nigeria with male causes alone culpable in about 42%.
[1]

 

Arai et al
[2]

  in a study showed that testicular volume 

strongly correlates with semen profile. Several factors 

like race, age, body mass index influence the size of the 

testicle.
[3]

 As an endocrine organ, it produces 

testosterone responsible for the development of male 

sexual characteristics and spermatozoa which are the 

male gametes.
[4]

 Therefore, accurate testicular volume 

measurements are crucial in testicular function 

evaluation. 

 

Testicular volume is largely a reflection of 

spermatogenesis because the seminiferous tubules make 

up about 90% of testicular mass.
[5,6,7]

 

 

Ultrasonography is a readily available, non-invasive, 

non-ionizing radiation and cost-effective imaging 

modality that can fairly accurately evaluate organs like 

the testis.
[8,9,10,11]

 

 

Paltiel et al
[12] 

observed that length (L) x width (W) x 

thickness (T) x 0.71 was the most accurate formula for 

ultrasound assessment of testicular volume. 
 

MATERIALS AND METHODS 
 

This was a prospective comparative study conducted 

with ethical clearance in a tertiary hospital in Enugu, 

Southeast Nigeria. A total of one hundred and thirty 

(130) age, height and weight-matched adult male 

subjects were recruited for the study- 65 sub-fertile and 

65 fertile adult males to act as controls. Subjects who 

have not been able to achieve pregnancy with their 

spouses in spite of regular unprotected intercourse for at 

least 1 year and whose spouses have been medically 

proven not to be the cause of the subfertility were 

included in the sub-fertile group. A scrotal ultrasound 

examination was done using a grey scale real time 

mobile ALOKA machine with a high frequency 5.0-7.5 
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ABSTRACT 
 

Background: There has been a rise in the incidence of subfertility in Nigeria with male causes alone 

culpable in about 42% in the south-east zone of the country. Obviously, the socio-cultural as well as 

economic impacts cannot be over-emphasized. Ultrasonography is a readily available, reproducible, non-

invasive and cost-effective imaging modality that can fairly accurately evaluate the testes and the rest of 

the scrotum. Objective: To ascertain if testicular volume was a contributing factor in subfertile adult males 

when compared to fertile adult males. Methodology: This was a prospective, comparative study of 

ultrasonographic testicular findings of fertile and subfertile adult males in Enugu Nigeria. Recruited 

research participants were scanned using 5.0-7.5MHz linear transducer on a mobile “ALOKA” ultrasound 

machine. Results: Of the 130 subjects studied, the mean ages for normal and subfertile were 42.14years 

and 41.18 years respectively. The mean testicular volume was 15.53±5.37cm
3
 for fertile and 

10.01±4.09cm
3
 for subfertile subjects

.
 There was significant difference in the testicular volumes of fertile 

and subfertile subject (P =0.0001). There was positive correlation of testicular volumes with weight as 

well as BMI in the fertile (control) subjects (Pearson r= +0.32) while correlation was insignificant in the 

sub-fertile group (Pearson r= +0.09). Conclusion: Ultrasonographic evaluation of testis is invaluable in the 

assessment of male subfertility. 
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MHz linear transducer. The length, width and thickness 

were measured for each testis in millimeters (Figure 1). 

Testicular volume was then calculated using the most 

accurate formula of Lambert
[12]

: (L) X (W) x (T) x 0.71. 

Mean testicular volume (MTV) for each subject was 

calculated by adding the left and right testicular volumes 

and dividing by 2. For each subject, age, weight and 

height were taken and the Body Mass Index (BMI) 

calculated from the latter two variables. 

 

Statistical analysis was done with GraphPad Prism 

(1992-2017 GraphPad Software Inc, USA). Normality of 

distribution was verified in both groups (sub-fertile and 

fertile) with the D’Agostino’s and Pearson normality 

test. Descriptive statistics-mean, median and standard 

deviation- were calculated for both groups and illustrated 

with Box Plots. Inferential statistics- comparison of 

variables in groups- age, Body Mass Index and testicular 

volume- was done with the unpaired t-test and Pearson 

Correlation test. A p-value of <0.05 was considered as 

statistically significant. 

 

   
Fig 1: a and b: Transverse (a) and longitudinal (b) images of the testis showing measurement of width and 

thickness (a) and length (b). 

 

RESULTS 
 

The mean ages of fertile and sub-fertile subjects were 

42.1±16.3 years and 41.2±8.5 years respectively. Their 

mean weights were 68.40±12.47 kg and 71.26±11.38 kg 

respectively. Their mean heights were 1.69±0.09m and 

1.73±0.40m respectively. 

 

Normality of distribution of testicular volume was 

verified in both groups (sub-fertile and fertile) with the 

D’Agostino’s and Pearson normality test (P= 0.075 and 

0.377 respectively). The right and left mean testicular 

volume of normal adult subjects were 15.65±6.01 cm
3
 

and 15.40±5.02 cm
3
 respectively while that of subfertile 

subjects were 9.92±4.34 cm
3
 and 10.10±4.59cm

3
 (Table 

1). Average testicular volumes for the fertile and sub-

fertile groups ranged from 6.8-29.5cm
3
 and 0.8 - 23.2cm

3
 

with a mean volume of 15.5 +/- 5.4cm
3
 and 10.0 +/- 

4.1cm
3
 respectively(Fig.2) There was a significant 

difference in mean volumes between the two groups (P= 

0.0001). The Body Mass Index (BMI) for the fertile and 

sub-fertile group ranged from 19.03- 32.03kg/m
2
 (mean= 

24.06 +/- 3.82kg/m
2
) and 17.24 to 37.92kg/m

2
 (mean= 

24.77 +/- 3.70kg/m
2
) respectively. Most subjects in both 

groups fell within the normal range for BMI- 18.5- 

24.99kg/m
2
. There was a weak positive correlation 

between MTV and BMI in the fertile (control) group 

(Pearson r= +0.32; p=0.0098). On the other hand, the 

correlation was insignificant in the sub-fertile group 

(Pearson r= +0.09; p=0.4678). There was no significant 

correlation between age and MTV in both groups 

(Pearson r= +0.12 and -0.07; p=0.4013 and p=0.5295 

respectively) for the fertile and sub-fertile groups 

respectively. 

 

Table 1: The mean testicular dimensions of fertile and subfertile subjects. 
 

 Right Testis Left Testis 

 

Normal 

Mean±SD 

Subfertile 

Mean±SD 

p 

value 

Normal 

Mean±SD 

Subfertile 

Mean±SD 

p 

value 

Length(cm) 4.04±0.56 3.32±0.56 0.01 3.82±0.41 3.29±0.55 0.01 

Width(cm) 2.49±0.63 2.17±0.47 0.01 2.50±0.47 2.24±0.49 0.01 

Height(cm) 2.29±0.44 1.85±0.46 0.01 2.25±0.48 1.85±0.46 0.01 

Testicular Volume(cm
3
) 15.65±6.01 9.92±4.34 0.01 15.40±5.02 10.10±4.59 0.01 

 Both Testis  

 Normal Subfertile  

Average Testicular Vol(cm
3
) 15.53±5.37 10.01±4.09 0.002 

Total Testicular Vol(cm
3
) 31.05±10.73 20.01±8.18 0.002 
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Fig 2: Comparing the average testicular volumes(TV) of normal and subfertile males. 

 

DISCUSSION 
 

Subfertility is a major physical and emotional health 

burden in africa. There is therefore a yeaning need for a 

readily available and affordable means of quick 

assessment which ultrasonologic testicular volume 

evaluation provides. The subfertile subjects had a lower 

mean age (41.2±8.5 years) than the normal men 

(42.1±16.3years). There was no significant difference 

between normal and subfertile groups in terms of age. 

The BMI also showed no significant difference between 

the normal and the subfertile subjects. The mean duration 

of subfertility was 5.3 years which is similar to the 5 year 

period observed by Ikechebelu et al.
[1] 

 

The average of both testes was 15.53±5.37 cm
3
 and 

10.01±4.09cm
3
 for normal and subfertile subjects 

respectively(Figure 2). The testicular dimensions of the 

subfertile subjects were significantly lower than that of 

the normal subjects (p=0.01). This is corroborated by 

studies by Sigma and Jarow
[13]

, Lenz et al
[14]

, Zini et 

al
[15]

, Zucchi et al
[16]

  Lipshultz et al
[17]

, Kolade et a
[18] 

, 

Pethiyagoda et al
[19]

 done in different parts of the world. 

The reason for this difference agrees with the fact that 

testicular volume is composed predominantly of 

seminiferous tubules which are responsible for sperm 

production which is invariably proportional to fertility.
[4, 

5]
 

 

The values for testicular dimensions disagrees with a 

local study done in  Jos , Nigeria by Ajmani et al
[20]

 in 

which the length of right testis was 4.68 ± 0.05 cm; 

width of right testis 3.24 ± 0.04 cm; length of left testis 

4.60 ± 0.05 cm; and width of left testis 3.14 ± 0.04 cm. 

The significant difference between these studies 

(p=0.0001) may be due to difference in methods of 

measurement as use of meter rule gives increased 

testicular dimensions due to inclusion of the 

epididymis.
[9,21]

 

 

The cut off value for mean testicular volume, 10.16cm
3 

corroborates the study by Sakamoto et al[8]  in Japan in 

which the following figures were obtained: 10 cm
3
 for 

the ultrasonographic mean testicular volume, 3.5 cm for 

mean testicular length, 1.5–1.75 cm for mean testicular 

height and 2.25–2.5 cm for mean testicular width. 

 

This study is in agreement with that carried out in the 

United States of America by Schiff et al
[22]  

according to 

which the right testicle is larger than the left. The mean 

testicular volume for adult males in Enugu was 15.65ml 

for right and that of left was 15.40ml. Schiff obtained 

18.3ml for right and 16.9ml for left. Normal testicular 

volumes differed significantly by other authors, Sigma 

and Jarow
[13]

 obtained 20cm
3
, in Japan Takihara had 

18cm
3 

while 30cm
3
 was the value by Brooks.

.
 The reason 

for these significant differences may be due to variation 

of testicular dimensions with ethnic groups as 

documented by Diamond.
[23]

 
 

The significance of the correlation of the testicular 

volumes with weight and BMI for the fertile group is that 

these variables are directly proportional to testicular 

volume. Therefore in assessing an individual’s testicular 

volume, the biometric status should be considered. With 

no significant correlation of testicular volume with age, 

indicates that age is of minimal consequence in assessing 

testicular volume once the adult size is attained. 

Ajmani
[20]

 and Jung
[24]

  both corroborated the positive 

correlation of testicular volume with weight, height and 

BMI. 

 

It was observed that the testicular dimensions for 

subfertile adults males were: Right testicular volume, 
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9.92±4.341cm
3
, left testicular volume:10.10±4.558cm

3,
 

Mean testicular volume:10.01±4.090cm
3
 and total 

testicular volume: 20.01±8.180cm
3
. This finding agrees 

with the study done in Denmark by Lenz et al
[14]

  who 

observed that the mean ultrasonic testicular volume of 

the right testis was 10.30 cm
3
, and that of the left 10.26 

cm
3
. This reduced testicular volume found in subfertile 

group of  this study and corroborated by studies done by 

Lenz et al
[14]

, Zini et al
[15]

, Condorelli et al
[25]

  Manuel et 

al
[26]

, Bellurkar et al
[27]

 and Boeri et al
[28]

 strengthens the 

assertion that reduced testicular volume has a strong link 

with male subfertility. 

 

CONCLUSION 
 

Ultrasonographic evaluation of testicular volume is a 

reliable method of assessing fertility as it showed a 

statistically significant difference between normal and 

subfertile subjects with the latter being smaller. There is 

also positive correlation between testicular volume and 

biometric figures of an individual. Therefore, in order to 

objectively evaluate testicular volume for subfertility, 

weight and BMI of the subject should be considered. 

 

RECOMMENDATION 
 

Ultrasonographic testicular volume assessment could be 

included in the routine investigation for subfertility in 

males. This is because the result is reproducible and the 

procedure is non-invasive and less cumbersome than 

other methods such as prader orchidometry. 

 

More studies could be done in collaboration with the 

urologists and pathologists in order to correlate 

ultrasonographic testicular volume values with those 

obtained post orchiectomy and at autopsy. 
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