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Abstract
Background: While the semen analysis appears to be the cornerstone in the evaluation of testicular function,
the testicular volume has long been associated with testicular function. However, racial variations in testi-
cular volume do exist. Neither the critical minimum testicular volume that guarantees adequate function,
nor the optimal testicular volume that indicates peak testicular function are also known.
Objective:  To evaluate the relationship between testicular volume and function using scrotal ultrasound
scan in black West African men.
Patients  and  methods:  The study examined 236 subjects over a period of one year. The subjects comprised
of 136 patients with diagnosis of male infertility, as well as 100 healthy individuals as control. The relevant
clinical history of each patient was extracted from their case notes. All the subjects had their testes examined

using a high frequency (7.5 mHz) linear transducer of an ultrasound scanner. The results were expressed as

cance were done using the chi-square and Student’s t-test. A P-value < 0.05
nificant.
olume for the sub-fertile patients was 15.32 ml while it was 19.89 ml in the
tistically significant difference between the testicular volumes in fertile and
percentages and tests of signifi
was considered statistically sig
Results:  The mean testicular v
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infertile men at different age groups, while there was an inverse relationship between testicular volume and
severity of oligospermia. This was, however, not directly linear as a mean testicular volume of 18–20 ml was
associated with highest semen density. Volumes higher than 20 ml and lower than 18 ml were associated with
reduced sperm density. There was also a sharp decline in sperm density when the mean testicular volume
reduced from 14 ml to 13 ml. Severe oligospermia (<5 million/ml) was associated with mean testicular
volume less than 12 ml.
Conclusion:  Testicular volume on scrotal ultrasound correlates well with severity of oligospermia in men
with sub-fertility. While the critical mean testicular volume necessary for adequate spermatogenesis has not
been determined, it appears there is an optimal testicular volume of 18–20 ml at which spermatogenesis is
at its peak in sub-fertile Nigerian men.
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Introduction

Male infertility refers to the inability of a male to achieve a preg-
nancy in a fertile female [1]. Male infertility is commonly due to
deficiencies in the semen quality.

The male factor plays a role in approximately 50% of infertility cases
[1,2]. The testes are the central organs for male fertility. Traditional
evaluation of testicular function has included clinical evaluation,
semen fluid analysis (SFA), vasography, scrotal ultrasonography
(scrotal US) and testicular biopsy [2]. However, unlike vasography
and testicular biopsy, scrotal US is non-invasive with no risk to either
the patient or physician. Scrotal US has since become the primary
imaging modality in the evaluation of testicular function [2–5].

Scrotal US is used to evaluate testicular size and location in addition
to detection of subclinical varicocele, which have been reported to
be associated with testicular atrophy [6]. Assessment of testicular
volume is also important as atypical dimensions have been reported
to be present in as many as 64% of men with infertility [7].

Effective assessment of testicular size and atrophy in adolescents is
done by comparing the differences in sizes between testicles on scro-
tal US [8]. Serial testicular volume assessment using scrotal US is
also an effective means to assess improvement after varicocelectomy
[8].

The testis has 2 main functions – an endocrine function to produce
testosterone, responsible for the male secondary sexual characteris-
tics including erection and the exocrine function to produce sperm
cells. The Leydig cells are responsible for the former while the
seminiferous tubules which constitute over 80% of testicular size
are responsible for the later [3]. As a result an impotent man is more
likely to have normal sized testes when compared with an infertile
man.

While the semen analysis appears to be the cornerstone in the eval-
uation of testicular function, the testicular volume has long been
associated with testicular function. However, racial variations in tes-
ticular volume do exist. The critical minimum testicular volume that
guarantees adequate function is also yet to be clearly defined. This
is a prospective study that evaluated the relationship between testi-
cular volume and function using scrotal US in black West African
men.
The objectives of this study were to determine and compare the
mean testicular volume in fertile and sub-fertile Nigerian men and
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o assess the relationship between testicular volume and testicular
unction in sub-fertile Nigerian men.

ubjects  and  methods

he study was conducted at our centre, a tertiary medical institution
ocated in an urban and cosmopolitan area in Nigeria.

he study was done over a period of one year (December
009–November 2010) in which 136 patients diagnosed with male
nfertility were studied. Main inclusion criterion for the subjects
as a history of infertility of at least 2 years duration and at least 2

onsecutive SFA showing a sperm density less than 20 million/ml
f semen [9].

ne hundred subjects with apparently normal fertility were recruited
rom among the hospital patients with unrelated problems for com-
arison. The main inclusion criteria for the fertile subjects were the
bsence of any history of fertility challenge and history of impreg-
ation of sexual partner within the last 2 years. Eleven of them also
ad an SFA available (which were normal) while in 89 it was based
n history alone.

pproval for the study was granted by the hospital research
nd ethics board, and the informed consent was taken from all
ubjects.

ssessment  of  testicular  volume

loka Prosound SDD-3500 Plus, Japan 2005 scan machine with
igh resolution (7.5 MGHz) was used. Images with B mode USS
ere acquired in the longitudinal and transverse planes. The tes-

icular length was measured on the longitudinal view while the
ntero-posterior (AP) and transverse diameters were measured on
he transverse view. All the scans were performed by the radiologist
OBO).

esticular volume was then calculated manually using the
ormula:

 length ×  AP diameter ×  transverse diameter ×  0.71 [8].

emen  collection  and  assessment

he semen was collected after a 3–4 days abstinence by

asturbation, processed and analyzed using the 1999 WHO

riteria.
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Figure  3  Comparison of average testicular volumes in sub-fertile and
fertile.
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igure  1  Testicular volume and age in the sub-fertile group.

ata  analysis

he results were expressed as percentages and tests of significance
ere done using the chi-square and Student’s t-test. A P-value of

ess than 0.05 was considered statistically significant.

esults

 total of 236 men were prospectively evaluated between December
009 and November 2010. They were made up of 136 infertile men
omprising of 132 oligospermic and 4 azoospermic men as well as
00 fertile men.

he age range of the sub-fertile men was 16–64 years with a mean
f 36.8 ±  7.2 years while it was 15–69 years (mean 38.1 ±  5.8) for
he fertile men.

here was no statistically significant difference between the age
istributions of the 2 groups.

he relationship between the age and testicular volume for the sub-
ertile is summarized in Fig. 1. There was a decline in the mean
esticular volume as the age increased on both sides (P  = 0.28). The
ean testicular volumes were 15.85 ml and 15.23 ml on the right and

he left, respectively (P  = 0.064). The cumulative average testicular
olume for both sides was 15.3 ±  3.1 ml.

he relationship between the age and testicular volume for the fertile
roup is summarized in Fig. 2. There was a decline in the mean
esticular volume as the age increased (P  = 0.23).

n the fertile group, the mean testicular volumes were 19.84 ml and
9.69 ml on the right and the left, respectively (P  = 0.77). The cumu-
ative average testicular volume for both sides was 19.9 ±  3.8 ml.

he comparison of the average testicular volumes of the infertile
nd fertile men is summarized in Fig. 3. The mean testicular vol-
me was generally higher for each age group when compared to the
nfertile group (P  < 0.05).
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Figure  2  Testicular volume and age in the fertile group.
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igure  4  Sperm density and testicular volume in the sub-fertile
roup.

he comparison between the age-specific mean testicular volume
f the fertile and sub-fertile group and their respective P-values are
ummarized in Table 1. There was a statistically significant differ-
nce between the testicular volume of the fertile and sub-fertile in
ll age groups 20 years and above.

he relationship between the mean testicular volume and the sperm
ensity in the sub-fertile group is summarized in Fig. 4. Testicular
olume correlated with sperm density (P  < 0.05). Mean testicular
olume of 18–20 ml was associated with peak sperm density, while
evere oligospermia (<5 million/ml) was associated with testicular
olume of 12 ml or less.

iscussion

valuation of the semen is the primary investigative tool in the
ssessment of male fertility. Over the last few decades, there have
een reports to suggest decreased human semen quality (defined
as also become the primary imaging modality in the evaluation
f men with reduced semen quality [3,5,10–12]. The accuracy of

Table  1  Comparison of age–testicular volume in the fertile and
sub-fertile subjects.

Age group (years) Mean testicular volume (ml) P-value

Subjects Control

<20 16.25 18.61 >0.05
20–29 15.70 20.42 <0.05
30–39 15.05 19.82 <0.05
40–49 15.92 20.00 <0.05
50–59 15.41 19.45 <0.05

>60 14.42 18.80 <0.05
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ultrasonography is within 10% of the actual volume and is better than
physical examination in detecting testicular asymmetry [11,12].

In this study, most of the subjects and controls were in the 30–39
years age group. This is to be expected since patients in the repro-
ductive age group are the ones that tend to present to the fertility
clinic.

The average testicular volume in the control group was 19.89 ml.
This is consistent with studies by others which have reported a
volume of approximately 20 ml for Caucasians and blacks with
Asians reported as having slightly smaller testes [3,12]. This was
significantly higher than the average testicular volume in the sub-
fertile group of 15.32 ml. This is consistent with the reports of other
authors that have documented lower testicular volumes in men with
infertility and oligospermia [3,5,11,12], as the seminiferous tubules
responsible for spermatogenesis constitute about 80% of testicular
volume. The relationship between the age and the average testicular
volume was not statistically significant in the both groups. The peak
testicular volume in the control group was in the 3rd decade while it
was in the 2nd decade in the sub-fertile group. This is consistent with
reports that have suggested that men are at peak fertility between the
2nd and 3rd decades [13]. Beyond 50 years serum testosterone and
spermatogenesis reduce with time [3,13]. In the sub-fertile group
the testicular volume was smallest in patients above 60 years of age
while in the control it was in patients below 20 years. For all age
groups the mean testicular volume was higher in the control. This
was statistically significant in all age groups except the age group
<20 years. Possible explanations for these findings may include the
possibility of progression with age of the primary disease responsi-
ble for the impaired spermatogenesis. For example the deleterious
effect of varicoceles on testicular volume and spermatogenesis are
known to get worse with time [3,14,15].

In both the subjects and controls, the overall average left testicular
volume was less than the right. Others have reported similar findings
[16]. Despite not statistically significant, there was a more noticeable
difference between the right and left testicular volume in the sub-
fertile patients (P  = 0.06) when compared with the control (0.77).
Possible explanation for this may be the reported higher incidence
of left sided varicoceles in men with sub-fertility [2,3,14,15].

As expected the testicular volume was an indicator of severity of
infertility with a statistically significant relationship between the
testicular volume and the sperm density. Even though the lowest
volumes corresponded to the lowest sperm density, the relationship
was however not directly linear as the sperm density appeared to
deteriorate with MTV above 20 ml. It does appear that there may be
an optimal testicular volume (OTV) above and below which testi-
cular function deteriorates. While the quality of testicular function
is not determined by the testicular volume alone, the implications
of these findings are unclear. Other workers have tried to exclude
patients with pathologies thought to affect spermatogenesis from
their study [16,17]. We however feel that this is practically impos-
sible as not all the factors affecting testicular function are known.
An MTV change from 16 to 14 ml was associated with a sharp
reduction in sperm density from 11 million to 5.2 million/ml.
In this study severe oligospermia (<5 million/ml) was associated

with MTV of 12 ml or less. The minimum testicular volume nec-
essary for adequate spermatogenesis is also yet to be determined.
Using the punched-out orchidometer, others have reported a critical
MTV of 14 ml as the minimum for adequate spermatogenesis and
139

 critical total testicular volume (TTV) of 30 ml as the minimum
or normal testicular function. However, orchidometers are known
o overestimate testicular size especially the smaller testes [16,17].
ikamoto in Japan in an assessment of 397 infertile patients using
SS reported that patients with TTV of 20 ml (or mean 10 ml) or
ore had normal sperm parameters [17]. They also reported a TTV

elow 15 ml (MTV – 7.5 ml) as indicative of severe oligospermia
<5 ×  106 ml–1). It was, however, difficult to compare their findings
ith ours as their definition of infertility was not clear as some
f their patients had normal sperm density. The study also had no
ontrol subjects and also excluded all patients with history sugges-
ive of pathologies that could affect semen parameters (excluding
aricocele). Racial differences may also account for the conflicting
esults as blacks are known to have bigger testes than Asians [2].

ore recently, Condorelli also found reduced semen parameters in
atients with MTV of less than 12 ml [18]. It was however a retro-
pective study and the fertility status of the patients were not clearly
efined as the average sperm density in these patients with MTV
ess than 12 ml was still 28 ×  106 ml–1.

his study had some limitations. While a minimum of 2-year history
f infertility and sperm density <20 million/ml were the main inclu-
ion criterion for the sub-fertile patients, fertility was only assumed
n most of the control group based on the history alone thereby, mak-
ng accurate comparison of volume and degree of spermatogenesis
etween the 2 groups impossible. In our environment, due to cul-
ural beliefs, convincing male patients with fertility challenges to
erform an SFA can be very challenging, while to convince a vol-
nteer with no fertility challenge is almost impossible. Thus, the
elevance of the OTV in normal and sub-fertile men and the critical

TV necessary for normal sperm density remain undetermined.

onclusion

n this study, even though the testicular volume on Scrotal US cor-
elated well with sperm density, a higher testicular volume did not
ecessarily mean a better sperm density. There, however, appears
o be an optimal testicular volume (OTV) of 18–20 ml as sperm
ensity appears to be at its peak at this volume in the sub-fertile
igerian men. Testicular volumes less than 18 ml and higher than
0 ml were both associated with less sperm density. Both the MTV
ecessary for adequate spermatogenesis and the exact clinical rele-
ance of the OTV are yet to be determined. Large population studies
re needed. Overcoming the ethical and cultural challenges of doing
FA in apparently normal volunteers in our environment will go a

ong way in answering some of these questions.

eferences

[1] Medline plus. Encyclopedia infertility. http://www.nlm.nih.gov/
medlineplus/ [accessed 01.06.12].

[2] Sabanegh E, Agarwal A. Male infertility. In: Wein A, Kavousi L, editors.
Campbell–Walsh urology. Saunders/Elsevier; 2012. p. 616–47.

[3] Cornu D, Amar K, Hamda N, Thiounn N, Helenon O, Moreau JF.
Imaging in male hypofertility and impotence. BJU Int 2000;86(Suppl.
1):153–63.

[4] Dewbury KC. Scrotal ultrasonography: an update. BJU Int

2000;86(Suppl. 1):143–52.

[5] Qublah H, Al-Okoor K, Al-Ghoweri AS, Abu-Kumar A. Sonographic
spectrum of scrotal abnormalities in infertile men. J Clin Ultrasound
2007;38(8):437–41.

http://www.nlm.nih.gov/medlineplus/
http://www.nlm.nih.gov/medlineplus/
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0010
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0015
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0020
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0025


1

[

[

[

[

[

[

[

[

Androl 2008;10(2):319–24.
40 

[6] Kondoh N, Meguro N, Matsumiya K, Namiki M, Kiyohara H, Okuyama
A. Significance of subclinical varicocele detected by scrotal sonography
in male infertility: a preliminary report. J Urol 1993;150:1158–60.

[7] Nashan D, Behre HM, Grunert JH, Nieschlag E. Diagnostic value of
scrotal sonography in infertile men: report on 658 cases. Andrologia
1990;22:387–95.

[8] Schurich M, Aigner F, Frauscher F, Pallwein L. The role of ultrasound
in the assessment of male infertility. Eur J Obstet Gynecol Reprod Biol
2009;144S:192–8.

[9] WHO laboratory manual for the examination of human semen and
sperm-cervical mucus interaction. 4th ed; 1999.

10] Auger J, Kunstmann JM, Czyglik F, Jouannet P. Decline in semen qual-
ity among fertile men in Paris during the past 20 years. N Engl J Med
1995;332:327–8.

11] Gordon SJ, Otite U, Maheshkumar P, Cannon P, Nargund VH. The use
of scrotal ultrasonography in male infertility. BJU Int 2001;87:417–20.
12] Kim ED, Lipshultz LI. role of ultrasound in the assessment of male
infertility. J Clin Ultrasound 1996;24:437–53.

13] Ford WC, North K, Taylor H, Farrow A, Hull MG, Golding J. Increasing
parental age is associated with delayed conception in a large population

[

K.H. Tijani et al.

of fertile couples: evidence of declining fecundity in older men. Hum
Reprod 2000;15(8):1703–8.

14] Reynard J, Brewster S, Biers S. Infertility. In: Reynard J, Brewster S,
Biers S, editors. Oxford handbook of urology. Oxford University Press;
2006. p. 460–73.

15] Nguyen HT. Hernia, hydroceles, testicular torsion and varico-
cele. In: Docimo SG, Canning DA, Khoury AE, editors. The
Kelalis–King–Belman textbook of clinical pediatric urology. Informal
Healthcare; 2007. p. 1271–94.

16] Sakamoto H, Saito K, Ogawa Y, Yoshida H. Testicular Volume measure-
ments using Prader orchidometer versus ultrasonography in patients
with infertility. Urology 2007;69:158–62.

17] Sakamoto H, Ogawa Y, Yoshida H. Relationship between testicular
volume and testicular function: comparison of the Prader orchidometric
and ultrasonographic measurements in patients with infertility. Asian J
18] Condorelli R, Calogero AE, Vignera SL. Relationship between testi-
cular volume and conventional or non-conventional sperm parameters.
Int J Endocrinol 2013, http://dx.doi.org/10.1155/2013/145792.

http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0030
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0035
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0040
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0045
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0050
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0055
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0060
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0065
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0070
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0075
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0080
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
http://refhub.elsevier.com/S1110-5704(14)00065-4/sbref0085
dx.doi.org/10.1155/2013/145792

	Assessment of testicular volume: A comparison of fertile and sub-fertile West African men
	Introduction
	Subjects and methods
	Assessment of testicular volume
	Semen collection and assessment
	Data analysis

	Results
	Discussion
	Conclusion
	References


