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Abstract
Objective: The study is conducted to evaluate the relationship between testicular volume measured by ultrasound and
sperm parameters (volume, count, motility, significant leukocyte and morphology) in Sudanese infertile males attending
KDTH, andrology department. Methods: Prospective cross sectional, investigational hospital based study .A total of 100
males were investigated for this study. The testicular volumes of all subjects were measured by ultrasonography. The
serial semen samples were collected by the process of masturbation after 3-5 days of ejaculatory abstinence and were
analyzed by CASA according to WHO criteria 2010. Results: 74 out of 100 of patients with low Testicular volume had
low motility (74%).Correlation between testicular volume and volume of semen, sperm count, morphology and presence
of significant leukocyte revealed no significant correlation. Conclusions: Testicular volume had a significant correlation
with sperm motility. No significant relation between testicular volume and semen volume, sperm count and sperm
morphology. Measurement of testicular volume cannot be helpful alone for assessing fertility at the initial physical
examination.
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INTRODUCTION
Infertility is a medical problem that affects
more than 80 million people worldwide [1] Infertility is
one of the indicators of lacking of reproductive health.
It affects a vast proportion of the world's young
population (10–15%) [2]. The inability to bear children
seriously impacts the psychosocial and emotional lives
of couples affected by this condition [3]. It is a threat to
humans continued survival on earth [4] during the past
few decades an abrupt decline in semen quality was
observed [2]. A meta-analysis of 63 studies indicated
almost 50% reduction in sperm count during the period
1940 to 1990 [5, 9]. Though, some other studies from
Finland, Scotland and Belgium did not show such trend.
Recent studies have revealed overall decrease of semen
quality in the male population) WHO 2000(.
Irrespective of race and ethnicity infertility affects 1318% of the human population [10-13]. Therefore, it is
important to understand the basic mechanisms and
factors that regulate spermatogenesis whereas;

understanding role of genetic factors is also of critical
importance. The examination of the infertile man
comprises physical examination, semen analysis, and
hormone testing and ultrasound examination. Since the
seminiferous tubules comprise 75–85% of the testicular
mass, testicular volume is likely to reflect
spermatogenesis and semen profiles in infertile men.
Testicular volume measurement methods involve the
use of calipers, orchidometry or ultrasonography.
Orchidometry is a conventional method that has been
used for many years but the cut off testicular volume
that indicates normal testicular function is not
established. Some studies have concluded that the
ultrasound measurement of testicular volume is more
confident than orchidometry [14, 15]. Bahk et al., 2010
have showed that in a group of 20-27 years old males
the mean total testicular volume was 36.5 ml [16].
Bujanet al., 1989 have demonstrated that testicular
volume is considered to be a reliable indicator of
testicular function [17]. By Condoreli et al., 2013 the
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normal testis is >15 ml and abnormal testis is <12 ml
[18]. Mbaeri et al., 2013 found a strong positive
correlation between testicular volume and sperm total
count, he found poor semen parameters in males with
total testicular volume <26 ml [19]. Aribarg et al., 1986
studying a group of fertile Thai males found the mean
total testicular volume 34.4 ml, range (24-50 ml) [20].
The mean ultrasonic total testicular volume showed by
Lenz et al., 1994 in a group of infertile males was 20.6
ml [21]. Based on this research, the relationships
between testicular volume and semen parameters were
evaluated using testicular volume as a marker for
testicular fertility function.
Race differences in testicle size have also been
measured (Asians = 9 grams, Europeans = 21 g). This is
not just because Europeans have a slightly larger body
size. The difference is too large. The difference in
testicle size could mean that Whites make two times as
many sperm per day as do Orientals. So far, we have no
information on the relative size of Blacks [22].
Japanese and Chinese men’s testicles tend to
be smaller than those of Caucasian men, on average.
Differences in body size make only a slight contribution
to these testes weights of 24 grams for Asians, 29 to 33
grams for Caucasians, and 50 grams for Africans.
Marked differences among same race Caucasians
produce about twice the number of spermatozoa per day
than Chinese [23].
The initial evaluation of the male patient
should be rapid, noninvasive, and cost-effective, as
nearly 70% of conditions that cause infertility in men
can be diagnosed with history, physical examination,
and hormonal and semen analysis alone . More detailed,
expensive, and invasive studies can then be ordered if
necessary [24].
The WHO manual 2010 criterion for semen
are: the lower reference limit for semen volume is 1.5
ml; the lower reference limit for total motility is 40%;
the lower reference limit for sperm concentration is 15
million spermatozoa per ml; the lower reference limit
for total sperm number is 39 million spermatozoa per
ejaculate; the lower reference limit for sperm
morphology is 4 % [24].
Treatment options are based on the underlying
etiology and range from optimizing semen production
and transportation with medical therapy or surgical
procedures to complex assisted reproduction
techniques. Technological advancements have made
conceiving a child possible with as little as one viable
sperm and one egg. Although the workup was
traditionally delayed until a couple was unable to
conceive for 12 months. Evaluation may be initiated at
the first visit in slightly older couples [24].

MATERIALS AND METHODS
Study Design
This cross-sectional hospital-based study was
carried out between March - December 2017 among
patients attending the outpatient clinic.
Study Area
This study was conducted at KDTH,
Andrology department It’s estimated that the number of
visitors to out-patient clinic 700 patients/day (adults and
children) .The hospital located in Khartoum, Sudan.
Study Population
All infertile male patients came to hospital in
the period between March to December 2017.
Sample Size and Data Collection
100 adult male patients presented with primary
or secondary infertility and their age above 20 years,
were agree to participate in our study after informed
the consent.
Scrotal Ultrasound Evaluation
Scrotal ultrasound scans were carried out in
two phases: the first with the patient in supine position
(with penis resting on supra pubic region) and the
second in upright position to evaluate blood reflux
along the pampiniform plexus, testicular malposition, or
extent of any fluid collections. Examination was
conducted with linear, high-resolution, and highfrequency (7.5–14 MHz) probe dedicated to the study
of soft parts and with color Doppler for detecting slow
flows and scanning surface of at least 5 cm. The TV
was calculated automatically by the ultrasonography
software by applying the ellipsoid formula (length ×
width × thickness × 0.52). Parenchymal echo structure
was considered normal in presence of thin, densely
packed and homogeneously deployed echoes. Presence
of finely inhomogeneous echo pattern, weakly hypo- or
hyper echogenic areas was considered expression of
primary testicular disease.
Semen Analysis
Semen
samples
were
collected
by
masturbation in a sterile container after 2–7 days of
sexual abstinence and were transported to the laboratory
within 30 minutes from ejaculation. Sperm analysis was
made according to the WHO criteria by CASA. The
following parameters were evaluated: color, volume,
liquefaction time, pH, density, total count, progressive
motility, morphology, and leukocytes.
Ethical Approve
The ethical approve was taken from ethical
committee in Sudan medical association board. Written
consent obtained from administration of hospital to
conduct the study. All patients were consented.
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DATA ANALYSIS AND PROCESSING
By using computer programmed SPSS version
21, Results expressed as text and illustrated tables and
figures. Chi square test used to assess the significance
of difference of p value of < (0.05) was considered
statically significant.

RESULTS
This study was conducted in 100 infertile male
patients in KDTH andrology department from March to
December 2017. In 83% of patients the duration of
infertility was 1-7 years, 14% was 8 -14years and 3% of
them more than 14 years. Fifty four percent of study
population had primary infertility and 46% had
secondary infertility. In 75% of patients semen volume
was> 1.5 ml while in 25% was< 1.5 ml (Table1).In
46% of study population sperms count were >15×106
while in 54% of them was < 15×106 (Table1).Seventy

seven percent of infertile men had abnormal
morphology of sperms (<4%) while 23% had normal
morphology of sperms (>4%) (Table1). Seventy four
percent of study population had abnormal motile
sperms (<40%) while 26% had normal motility (>40)
(Table1). Presence of significant leukocyte> 10 HPF
was in 28% of patients (Table1).In 68% of patients the
size of the right testis was abnormal (< 12 ml )while
the left testis was abnormal in 66% of patients ,32%
of patients had normal size of right testis (12-20 ml)
while 34% in left testis was normal(Table2).
Significant correlation between motility of the
sperms and size of the right and left testes were
detected p value =0.02(Table1), and there were no any
statistical significant association between other
parameters of semen analysis and testicular size
(Table1).

Table-1: Distribution & Correlation between semen parameters and infertility
# Semen parameters Frequency Percent P-value
1 Volume
>1.5 ml
75
75.0 %
<1.5 ml
25
25.0 % 0.62
Total
100
100 %
2 Count
>15×10˚6
46
46 %
<15×10˚6
54
54 %
0.9
Total
100
100 %
3 Morphology
>4
23
23 %
<4
77
77 %
0.7
Total
100
100 %
4 Motility
>40
26
26 %
<40
74
74 %
0.02
Total
100
100 %
5 Leukocyte
>10 HPF
28
28 %
<10 HPF
72
72 %
0.8
Total
100
100 %
Table-2: Distribution & Correlation between size of testis and infertility
# Parameters
Frequency Percent P-value
1 Size of right testis
<12 ml
68
68 %
12-20 ml
32
32 %
0.56
>20 ml
0
0%
Total
100
100 %
2 Size of left testis
<12 ml
66
66 %
12-20 ml
34
34 %
0.57
>20 ml
0
0%
Total
100
100%
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DISCUSSION
Evaluation of the semen is the primary
investigative tool in the assessment of male fertility.
Over the last few decades, there have been reports to
suggest decreased human semen quality (defined as
sperm density) in the general population while scrotal
US has also become the primary imaging modality in
the evaluation of men with reduced semen quality. The
accuracy of ultrasonography is within 10% of the actual
volume and is better than physical examination in
detecting testicular asymmetry [25].
In this study 74% of patients of low testicular
volume had low motility while in 26 % of them had
normal motility .This result documented significant
correlation between volume of the testis and sperms
motility (P-value =0.02.This result same with study of
kristo., et al. [26], that highly positive relationship was
observed between testicular volume and sperm motility.
In correlating the semen volume to the size of
the testes no significant relation was detected bilaterally
in this study ,this result against kristo., et al. [26] which
documented significant positive correlation between
total testicular volume and semen volume. This
difference may be due to nutritional or environmental
factors.
Our study reported that there was no statistical
correlation between sperms counts and testicular
volume, this result disagree with study implemented by
tijani., et al. [25] testicular volume correlated with
sperm density. While severe oligozoospermia (<5
million/ml) was associated with testicular volume of 12
ml or less. This is may be due to racial or
environmental variation.
There was no significant association reported
in this study regarding testicular volume and sperm
morphology, this is inconsistent with the reports of
kristo., et al. [26].
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