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ABSTRACT 
 

Introduction: There are varied scrotal findings in subfertile males of which ultrasonography is a 
readily available, non-ionizing and reproducible imaging modality of choice for proper assessment. 
Aim: To identify the patterns of scrotal ultrasonographic findings in suspected subfertile males in 
Enugu.  
Study Design: A comparative cross sectional prospective study.  
Place and Duration of Study: Department of Radiation Medicine University of Nigeria Teaching 
Hospital (UNTH) Enugu, between July 2019 and February 2020.  
Methodology: 130 adult males comprising 65 suspected subfertile males and 65 normal adult 
males were recruited for this study. Ultrasound scanning was done on research participants using 
5.0-7.5 MHz linear transducer on a mobile “ALOKA” ultrasound machine. The obtained data were 
coded, validated, and analyzed using Statistical Package for the Social Sciences SPSS software, 
version 24, percentage, analysis of variance (ANOVA) and t test. A P-value of less than 0.05 was 
considered statistically significant.  
Results: A total of 130 subjects were scanned. The mean age was 41.2years. The mean testicular 
volume was 10.01±4.09 cm3. There was a wide variety of findings in the assessed subfertile males 
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ranging from normal to inhomogeneous testicular echotexture and varicocoele. Varicocoele was 
the commonest finding accounting for 50% of other findings, followed by hydrocoele (22%), then 
10% had inhomogeneous echotexture while microlithiasis, undescended testis as well as 
epididymal cyst all had 6%.  
Conclusion: Ultrasonographic evaluation of testis is invaluable in the assessment of patterns of 
findings in male subfertility. Varicocoele was the commonest sonologic finding among the 
suspected subfertile males. This is reassuring as varicocoele is readily treatable cause of 
subfertility compared to complex multifactorial causes of female subfertility. 
 

 
Keywords: Ultrasound; testis; scrotal. 
 

1. INTRODUCTION 
 
The incidence of subfertility has been on the rise 
in Nigeria with male causes alone accounting for 
about 42% in the south east zone of the country. 
This has great socio-cultural as well as economic 
impact in terms of work force in a state like 
Enugu where procreation is taken as one of the 
most important priorities of marriage. 
 
There are varied scrotal findings in subfertile 
males of which ultrasonography is a readily 
available, non-ionizing and reproducible imaging 
modality of choice for proper assessment. 
 
The testes vary in size with age, body mass 
index, race, geographic distribution, prevalent 
ambient temperature and marriage type-
monogamy and polygamy [1]. The testis is an 
organ that belongs to two systems in the body in 
terms of function: endocrine and reproductive 
systems. As an endocrine organ it produces 
testosterone which is responsible for the 
development of male sexual characteristics. It 
produces spermatozoa which are the male 
gametes [2]. 
 
The male reproductive system develops 
embryologically under the influence of the “Y” 
chromosome, testosterone, and female inhibitory 
substances. The most important diseases of 
testes/scrotum are: orchitis, testicular cancer, 
testicular torsion, varicocoele, etc. [3].  
 
As the seminiferous tubules comprise 
approximately 90% of the testicular mass, 
testicular volume is largely a reflection of 
spermatogenesis [4,5]. 
 
Ultrasonography (US) is a readily available 
noninvasive and cost-effective imaging modality 
that can fairly accurately evaluate organs like the 
testis. Its use of sound waves (non-ionizing) 
makes it invaluable in the repeated evaluation of 

scrotal findings without fear of adverse effects of 
radiation on patients. Operator dependence of 
US can be overcome by having a single 
sonologist take the measurements [6]. 
 
Although the most accurate method for 
measuring testicular volume is still debated, US 
is generally recognized as the most reliable 
means of measuring in situ testicular volume 
[7,8,9]. Paltiel et al [10] compared the accuracy 
and precision of the three most commonly 
quoted formulas in the literature, and concluded 
that the most accurate formula for US estimates 
was length (L) x width (W) x height (H) x 0.71.  
 
2. METHODOLOGY 
 
This was a comparative cross-sectional 
prospective study. The study was conducted in 
Enugu metropolis of Enugu state in Southeast 
Nigeria and data collection was from July 2019 to 
February 2020. Subjects between the ages of 30 
and 65 years were randomly selected from 
different parts of the city and scanned. 
 
Subfertile males were` assessed through the 
Urology and Gynecology clinics of the University 
of Nigeria Teaching Hospital, Enugu.  
 
A sample size of 65 subfertile males was chosen 
to have a more representative number of the 
population. 
 
Also 65 age, height and weight matched healthy 
adult males without history of subfertility, made 
up of patients’ relations, staff and other patients 
were evaluated.  
 
The total sample size for the study was 130. 
 

2.1 Data Collection 
 
The procedure was clearly explained to subjects 
.The subject’s age, occupation, marital status, 
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weight, height and other health data were then 
documented in the Study Data Sheet. The scan 
was carried out by the author to eliminate 
interobserver bias. 
 

Ultrasound scan was done using a grey scale 
real time mobile ‘ALOKA’ machine with a high 
frequency 5-7.5 MHz linear probe. 
 

2.2 Testicular Scanning 
 

The privacy of the subject was first ensured 
because of the sensitivity of the research. The 
subjects were made to lie comfortably on a 
couch in supine position with the legs slightly 
abducted. The scrotum was supported by a soft 
support to aid cooperation by subject. 
 

Coupling gel was applied on the scrotum. Each 
testis was scanned in orthogonal views i.e. 
longitudinal and transverse planes. Gentle 
pressure was applied to the testis so as not to 
compress it or inflict pain on the subject. For 
consistency, the right testis was scanned 
followed by the left. The general anatomy of the 
testis was evaluated. The echotexture, 
echogenicity, margins of the testes. The scrotal 
wall, turnica varginalis, epididymis was examined 
for masses and abnormalities. Doppler flow was 
used to evaluate the testes and pampiniform 
plexus of veins. 
 

The following dimensions were measured for 
each testis was: The volume was then calculated 
using the most accurate [10] formula of Lambert: 
L W H 0.71. The weight was measured with 
standard weighing scale while height with 

standard meter rules. The testicular volumes 
obtained were then compared with age, weight, 
height and body mass index (BMI) of research 
participants. 
 
Images were obtained as shown in Figs. 1-3. 
 
2.2.1 Inclusion criteria for healthy adults 
 
Male subjects between 30 and 65 years. 
Subjects, who did not have any scrotal or 
testicular symptoms like swelling, pain etc. 
 
2.2.2  Inclusion criteria for adults with 

subfertility 
 
Subjects who have not been able to achieve 
pregnancy in their spouses in spite of regular 
unprotected intercourse for at least 1year. 
Subjects whose spouses have been medically 
proven not to be the cause of the subfertility. 
 
2.2.3 Exclusion criteria healthy adults 
 
Subjects that were below 30years or above 
65years of age. Subjects with prior history of 
testicular or scrotal lesion(s).Subjects who had 
undergone orchiectomy with or without prosthetic 
testis. Established cases of male 
subfertility.Congenital anomalies like ambiguous 
genitalia, hermaphroditism, and undescended 
testis.Nigerians who have not been resident in 
the country in the last 10years and non-
Nigerians. 

 

 
 

Fig. 1. A longitudinal ultrasound scan of the left testis showing the length (line between“+”) 
and width (line between “x”) 
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Fig. 2. A transverse ultrasound scan of the left testis showing the height (line between “+”) 
 

 
 

Fig. 3. Doppler ultrasound of the testis 
 

2.2.4 Exclusion criteria for adults with 
subfertility 

 
Established cases of fertile men (Normal male 
function test). 

2.3 Statistical Analysis 
 
Statistical Package for the Social Sciences 
(SPSS) version 24 for windows software was 
used for analysis of the data. Analysis of 



 
 
 
 

Mgbe et al.; JAMMR, 32(15): 48-56, 2020; Article no.JAMMR.61098 
 
 

 
52 

 

variance (ANOVA) and t test was used to find 
any statistically significant difference between the 
subjects. A p-value of <0.05 was considered as 
statistically significant. Pearson correlation (r), 
Receiver operating characteristics (ROC) 
analysis and curve was used to                        
generate the specificity and sensitivity of each 
variable. 
 
3. RESULTS 
 
A total of 65 normal adult males, and 65 adult 
males with subfertility, were evaluated for their 
testicular volume by ultrasonography. The mean 
ages of normal and subfertile subjects were 
42.1±16.3 years and 41.2±8.5 years respectively 

as shown in Table 1. Their mean weights were 
68.40±12.47 kg and 71.26±11.38 kg respectively. 
The mean heights of normal and subfertile 
subjects were 1.69±0.09 m and 1.73±0.40 m 
respectively.  
 
The testicular dimensions with respect to age, 
weight, height, BMI for normal and subfertile 
subjects are shown in table. 
 
Table 2 indicates the mean testicular dimensions 
of both testes in the normal and subfertile 
subjects. Although the testicular dimensions of 
the right were higher than that of the left, there 
was no significant difference except for the 
length (p=0.001) in normal subjects. 

 
Table 1. Age distribution of research participants 

 

Age(yrs) Normal. Subfertile 
Frequency % Frequency % 

30 – 39 32 49.3 31 47.0 
40 -49 21 31.5 25 39.2 
50 – 59 9 13.8 6 10.0 
60 + 3 5.4 3 3.8 
Total 65 100 65 100 
Mean age(yrs.) 42.2±16.3 41.2±8.5 

 

Table 2. The mean testicular dimensions of both testes in normal and subfertile subjects 
 

Normal Right Mean±SD Left Mean±SD p value 
Length(cm) 4.04±0.56 3.82±0.41 0.001 
Width(cm) 2.49±0.63 2.50±0.47 0.574 
Height(cm) 2.29±0.44 2.25±0.48 0.903 
Testicular Volume (cm3) 15.65±6.01 15.40±5.02 0.078 
Subfertile    
Length(cm) 3.32±0.56 3.29±0.55 0.691 
Width(cm) 2.17±0.47 2.24±0.49 0.986 
Height(cm) 1.85±0.46 1.85±0.46 0.301 
Testicular Volume(cm3) 9.92±4.34 10.10±4.59 0.689 

 

 
 

Fig. 4. Box plot showing the distribution of average testicular volumes (ATV) amongst the 
fertile (controls) and sub-fertile groups 



Fig. 5. Pie chart indicating the findings in subfertile subjects

 
The average testicular volume of both testes 
(shown in Fig. 4) was 15.53±5.37 cm
10.01±4.09cm3 for normal and subferti
respectively. There was significant difference in 
all the testicular dimensions between normal and 
subfertile (p=0.01). 
 

There was a wide variety of findings in the 
assessed subfertile males ranging from normal to 
inhomogeneous testicular echotexture and 
varicocoele. Varicocoele was the commonest 
finding accounting for 50% of findings, followed 
by hydrocoele (22%), then 10% had 
inhomogeneous echotexture while
microlithiasis, undescended testis as well as 
epididymal cyst all had 6%. This is illustrated in 
Fig. 5. 
 

4. DISCUSSION 
 
Ultrasonography is a readily available, non
invasive, non-ionizing radiation and cost
imaging modality that can fairly accurately 
evaluate organs like the testis. Colour Doppler is 
useful in accurate evaluation of the anatomy of 
the testes and scrotal pathologies [11].
 

Paltiel et al showed that length (L) x width (W) x 
thickness (T) x 0.71 was the most accurate 
formula for ultrasonologic evaluation of testicular 
volume. 
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formula for ultrasonologic evaluation of testicular 

In the study, the mean age for subfertile and 
fertile was 41.18 years and 42.1years 
respectively.  This is higher than the age found in 
the work done in Abuja by Kolade 
the mean age of sub-fertile and fertile subjects 
studied as 29 years and 34 years, respectively. 
Also in contrast with the study done in Sudan by 
Marwa, et al [13], having infertility more common 
in age group 36-46 years (41.33%) but the mean 
age of infertility was 36.43±8.50 years.

 
The average of both testes was 15.53±5.37 cm
and 10.01±4.09cm3 for normal and subfertile 
subjects respectively. 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[14], 
Lenz et al[15], Zini et al[16], Zucchi 
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 invariable proporti
to fertility [4,5]. 
 
The mean testicular volume of this study 
10.01±4.09cm3 was however larger than the size 
of 7.55cm3 obtained by Pethiyagoda [18] in Sri 
Lanka using 86 subfertile men. Enighe [19] in 
Nigeria found that the mean testicular volume 
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(MTV) for infertile male was 13.14 ± 5.16 
cm3.There variations may be due to difference in 
geographic locations and ethnicity [20]. 
 
The appearance of varicoceles on ultrasound is 
serpiginous anechoic tubular structures with 
diameters larger than 2 mm [21]. On Valsalva 
manoeuver, they often enlarge and with blood 
flow reversal [21.22] Varicocele was most 
predominant finding among subfertily participants 
in this study. This is similar to the study by Tijani 
et al. [23] in Nigeria and the one done by Qublan 
et al [22] in India. Majority of researches 
observed varicoceles to be more common on the 
left in subfertile men, a finding attributed to the 
drainage pattern of the more tortuous left internal 
spermatic vein into the left renal vein.[23] 
Findings from this study were consistent with 
these reports. Varicocele has been generally 
reported by many authors to have an overall 
prevalence of 29–40% in all infertile men. 
[23,24,25,26] These finding corroborates our 
study in which prevalence was 50%.  
 
The second commonest finding in this study was 
hydrocele which appears as fluid in the tunica 
vaginalis. It may be due to inflammatory process 
i.e. reactive of idiopathic. Awad in Saudi Arabia 
[24] Mohammad et al [27] in Zaria and Tijani et 
al. in Lagos [23] all had similar observations. This 
finding is important because Mihmanli and 
Kantarci [28] showed that idiopathic hydrocele 
may lead to testicular enlargement and increased 
vascular resistance in the intratesticular arteries, 
which invariably adversely affect function of the 
testis. 
 
Inhomogeneous testicular echogenicity as seen 
in this study may reflect chronic testicular             
insults from trauma, infections/ inflammation         
and in extreme cases may reflect infarction. 
These findings show chronicity which may 
contribute to reduction in testicular function     
[29]. 
 
Other relatively less common abnormalities such 
as, undescended testis,epididymal cysts and 
microlithiasis seen in this study have been 
reported to be associated with subfertility. 
Epididymal cysts are thought to lead to 
obstruction while microlithiasis is causes impair 
testicular function by immunological mechanism. 
[30]. Prabudh et al [31] recognized that androgen 
dependent transformation defects of gonocytes 
into adult dark spermatogonia in cryptorchidism 
is recognized as the primary cause of sub-fertility 

in patients. Therefore, even though                       
these less common abnormalities were                   
seen in our study, they may have probably 
contributed alongside other co morbidities to 
reduce fertility 
 
5. CONCLUSION 
 
Ultrasonographic evaluation of testis is 
invaluable in the assessment of patterns of 
findings in male subfertility. Varicocoele was the 
commonest sonologic finding among the 
suspected subfertile males. This is reassuring as 
varicocoele is readily treatable cause of 
subfertility compared to complex multifactorial 
causes of female subfertility. 
 
6. RECOMMENDATION 
 
Ultrasonographic testicular volume                 
assessment should be included in the routine 
investigation for subfertility in males. This is 
because the result is reproducible and the 
procedure is non-invasive and has a good           
yield of diagnostic information with the use of 
Doppler. 
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