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INTRODUCTION
i important

ABSTRACT

Background: Varicocele is an abnormal dilation and tortuosity of the
internal spermatic veins within the pampiniform plexus Varicocele is
common among adolescents and may contribute significantly to the
risk of subfertility in adulthood. They are found in about 15% of adult
males and 20-40% of all infertile men.

Objective: To find correlation between shear wave elastography result
and semen analysis in cases of varicocele. Methods: This prospective
stu dy was carried out on 66 patients with primary infertility and
clinically detectable varicocele who admitted to the Urology
Department Andrology Unit, Zagazig University hospitals during the
period from 15/3/2018 to 15/9/2018. Testicular SWE was done for all
patients, computer-assisted semen analysis and duppler scrotal
ultrasound.

Results: Showed that the most varicose character was bilateral grade
111 of testicular varicocele with primary complain. The highest SWE
was 4.27and the lowest SWE was 1.84. SWE was significantly
negative correlated with motility and count. On the other hand, there
was a non significant negative correlation between
SWE stiffness index and progress motility.
Conclusion: Our study showed that Testicular SWE
is a good test easily applicable and repeatable
imaging method, has the potential to be used in the
assessment of male infertility with clinically
detectable varicocele.

Keywords; Testicular Varicocele, Semen Analysis, Testicular Shear-
Wave Elastography.
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healthy young population in Turkey [4], as a

factor that similar community to Saudi Arabia.

Varicocele is an

contributes in both primary and secondary
male infertility. Prevalence of varicocele is varied
considerably between general population and
infertile men. It is important to note that not all men
who have varicocele are infertile, but varicocele is
more common in the men attending the infertility
clinics [1].

Varicocele is found in 15% of all men worldwide.
It is reported in 19-41% of men presenting with
primary infertility and in 45-81% of men with
secondary infertility and remains the most common
cause of male infertility.[2] In the Gulf region
(Qatar), 43% of infertile men were confirmed to
have varicocele [3]. It has been reported in 24% of
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The detrimental effect of varicocele is a well-
established issue reaching up to testicular atrophy;
obviously, this effect is reflected on the patient’s
semen analysis and may include a wide spectrum
of abnormalities such as  oligospermia,
asthenospermia, teratospermia
(oligoasthenoteratozoospermia syndrome), and
even azoospermia. As a consequence, interstitial
testicular fibrosis of varying degrees was described
as a histopathologic effect of wvaricocele on
testicular tissue [5].

Shear wave elastography (SWE) is a new
ultrasound modality that provides quantitative
information on tissues according to their stiffness.
Thus, it gives information on histological changes
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in tissues. The basic SWE process includes the
application of an US transducer that produces
acoustic push pulses to generate shear waves. The
propagation velocity of shear waves depends on the
tissue consistency|[6].
Semen analysis is a pivotal evaluation in the
diagnosis of male infertility, since a decrease in
sperm number/concentration, motility, and normal
morphology. Shear Waves are a type of mechanical
wave which can only propagate in a solid. Shear
Wave elastography techniques use dynamic
excitation to generate Shear Waves in the body.
The Shear Waves are monitored as they travel
through tissue by a real-time imaging modality. By
estimating the Shear Wave speed, the underlying
tissue stiffness can be quantified. A low speed
corresponds to a soft medium, while a high speed
indicates a stiff medium [7].

PATIENTS AND METHODS
This prospective study was carried out on 66
patients with primary infertility and clinically
detectable varicocele that admitted andrology Unit
in Urology Department, Zagazig University
hospitals during the period from 15/3/2018 to
15/9/2018. Their mean age was 33.95+6.6. So,
assuming that rate of admission of patients with
primary infertility and clinically detectable
varicocele at urology department. So, sample size
was calculated by open-Source Epidemiologic
Statistics for Public Health EPI to be 66 cases with
power level 80% and confidence level 95%.
Written informed consent was obtained from all
patients, the study was approved by the research
ethical committee of Faculty of Medicine, Zagazig
University. The study was done according to The
Code of Ethics of the World Medical Association
(Declaration of Helsinki) for studies involving
humans.
Inclusion criteria: Age>18 year, patients with
clinically and radiologically diagnosed varicocele
and male infertility.
Exclusion criteria: Past history of radiation
exposure and chemotherapy, Evidence of gonadal
dysfunction. Evidence of seminal vesicle
obstruction. Small size testis and atrophic testis.
History of previous: inguinal surgery or
herniorraphy. History of testicular trauma. Or
testicular  infection.  Recurrent  varicocele.
Secondary varicocele. History of drug abuse.
The diagnosis of varicocele is based on medical
history and physical examination. Most patients
with varicocele are asymptomatic. Other patients
may palpate a scrotal thickening above the testis or
complain of dull pain in the scrotum or groin,
increasing during a long-lasting standing position
or erection. Physical examination involves
palpation and observation of the scrotum at rest and
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during the WValsalva maneuver. Classification
proposed by Dubin and Amelar is still the most
widely used system for the assessment of the
severity of varicocele [8] .

Testicular SWE was done for all patients,
computer-assisted semen analysis and duppler
scrotal ultrasound

All Patients were subjected to:

Semen analysis: Patients were instructed to
abstain from sexual activity for 72 hours and to
self-collect a semen sample. The semen analysis
was obtained twice from each patient and analyzed
within 1 hour. The entire sample analysis was
conducted by the same lab technician to avoid
inter-laboratory variation. Semen volume, sperm
count per milliliter (million/ml), total and
progressive motility percent (%), morphology, and
vitality percent (%) were measured. Semen
parameters were evaluated according to the WHO
criteria 2010. [9]

Radiologic investigations: The ultrasound study
of the scrotum was performed with high frequency
linear probes and with (Phillips 1U 22100
Ultrasound system, Model 1U22 with prope linear
type 5-12 MHZ). Blood vessels are first studied in
a grey scale and then with the colour Doppler and
the pulse Doppler. For the correct detection of
fluxes, CDU must be calibrated to detect a slow
flow (7.5 kHz). The evaluation was performed in
the supine and then the upright positions, with and
without a Valsalva’s manoeuvre, in order to obtain
a complete evaluation of the fluxes in the seminal
cord veins. A prolonged venous flow augmentation
or reflux, usually evidenced by a venous rush
during Valsalva’s maneuver, confirms the
diagnosis. [10]

Technique of shear wave elastography .

It initial delivery of a high frequency ultrasound
pulse into the tissue that creating energy inside
followed by a wusual ultrasound pulse and
measurement of the velocity of the spread of the
ultrasound waves across the stimulated tissue
within the region of interest. A more stiff tissue will
resist the high frequency ultrasound wave and
consequently show less resistance to the spread of
the ultrasound waves across and shows higher
values of stiffness index. A more soft tissue will be
more stimulated and present more resistance to the
spread of ultrasound waves and shows low values
of stiffness index. The process is repeated 6 times
at different areas of each testis and the mean value
calculated.

Statistical analysis

All clinical and demographic data was recorded on
investigative report form. These data analyzed
using SPSS version 20. According to the type of
data qualitative represent as number and
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percentage, quantitative continues group represent
by mean = SD , the following tests were used to test
differences for significance;. difference and
association of qualitative variable by Chi square
test (X?) Differences between quantitative
independent groups by t test or Mann Whitney. P-
value (level of significance): p<0.05= significant ;
P<0.001= highly significant.
RESULTS

Table (1) showed that the age of studied patients
ranged between 23 — 44 years with a mean age of
33.9516.6 years. Table (2) showed the Varicocele
characters and motility in the studied patients
where the most common character was bilateral in
77.3%, Grade Il in 69.7% of patients and only
33.3% of studied groups were with normal motility
sperm and 66.7 were with abnormal motility

Table (1) Age distribution among studied patients

Meanz SD
Median (median)
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sperm. Table (3) showed that the high SWE was
4.27+0.85 and the low was 1.84+0.69 with a mean
of 2.35+0.78. Table (4) showed that there was non
significant negative correlation between SWE
stiffness index and normal form, while there was a
significant negative correlation between SWE
stiffness index and total motility. Fig. (1) showed
that there was a negative correlation between SW-
elastography stiffness index and both sperm count
(million/ml) and total motility. On the other hand,
there was no correlation between SWE stiffness
index and progressive motility and grade of
varicocele. Fig. (2) showed that at Cut off 3.07 k
pascal the SWE index had sensitivity and
specificity for normal motility 83.3% and 62%
respectively.

33.95+6.6
35.0 (23-44)

Table (2) Varicocele characters and motility distribution studied patients

Laterality Bilateral 51 77.3
Lt 7 10.6
Rt 8 12.1
Grade of testicular varicocele I 20 30.3
i 46 69.7
Complain Asymptomatic 10 15.2
Pain 6 9
Abnormal semen 50 75.8
parameter
Total 66 100.0
Abnormal motility 44 66.7
normal motility 22 33.3
Total 66 100.0
Table (3) Distribution of shear wave results
Mean+ SD 2.35+0.78 1.84+0.69 4.27+0.85
Median (median) 2.1 (2-4.4) 1.6 (1-3.2) 4.22 (2.8-5.6)

Table (4) Correlations between SWE and abnormal form and total motility

Abnormal form r
p
Total motility r
P .011
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.281*

431
-.313-*

135 .193*
125 .080
-.196- -.293-*
115 017
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Fig. (1) Correlations between SWE and semen analysis and grade of Varicocele
ROC Curve
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Fig. (2): Roc curve and cutoff of SWE mean regard for semen parameters.

DISCUSSION

Elastography is a relatively new imaging
technology that creates images of tissue stiffness.
It can be thought of as an extension to the ancient
technique of palpation, but one that gives better
spatial localization information and is less
subjective. Two main types of elastography are
currently in use. The first type is strain
elastography in which tissue displacement is
measured in response to applying gentle pressure.
The second type is shear wave elastography (SWE)
in which the machine applies shear waves that pass
through tissue stiffness, which is measured [11].
Elastography has been used with impressive results
to characterize various cancers in the breast,
thyroid, and prostate. Recently, this technique has
been applied by some researchers to scan the testes
in infertile men. [12]

Nevertheless, studies evaluating varicocele-
bearing testes via elastography are very limited
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[13]. With changes in the reference ranges and
laboratory evaluation methods for human
semen, there is a need to clarify the relationships
between varicocele and semen parameters. [14]
Our study focused on the correlation between the
changes occurring in the semen analysis in cases of
varicocele and testicular elastography as we could
demonstrate statistically significant negative
correlation between stiffness index and both total
count/ml and percentage of total motility.
Insignificant correlation was correlated to the
percentage of the normal forms.

The obtained results of sperm analysis revealed
that, the percentage of progressive motility,
percentage of normal sperm form and sperm count
were (23.45%, 17.5% and ,3.2 respectively). which
is lower than normal. An early study conducted by
the World Health Organization involving 9034
men demonstrated that both sperm concentration
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and motility were lower in men with varicocele
than in men without varicocele [15].

The obtained results of SWE showed high and low
values were 4.27 and 1.84, respectively. Our results
were in agreement with Dede et al., [16] who
concluded that, elastography values were found to
be significantly lower in varicocele patients than in
normal patients. There were negative correlations
between the varicocele and elasticity of the testes.
The obtained results showed that, SWE was
significantly negative correlated with a progress of
motility i.e. with increasing SWE the sperm
motility decrease and vice versa. Also we found
that SWE was significantly negative correlated
with count i.e. with increasing SWE the sperm
count decrease and vice versa . SWE was non
significantly correlated with Sperm shape, our
results were in agreement with study conducted by
Abdelwahab et al. [13] who reported that
Correlation between different parameters of semen
analysis and SWE showed a statistically significant
negative correlation between SWE stiffness index
and both sperm count (million/mL) and total
motility.

Our study reported that At Cut off 3.07k pascal the
SWE index had Sensitivity and Specificity for
normal motility 83.3% and 62% respectively , for
semen parameter improvement. Also at Cut off
3.19k pascal the SWE index had Sensitivity and
Specificity for semen parameter improvement 90%
and 88% respectively. In agreement with
Abdelwahab et al. [13] in their results which were
at a cut-off value of 4.5 K Pascal the stiffness index
had a sensitivity and specificity for semen
parameters improvement after varicocelectomy
86.4% and 84.2% respectively

Liu et al., [17] also who suggested that the
degenerative changes in germ cells are actually
related to the development of apoptosis in testes.
Furthermore, varicocele is associated with a strong
evidence of affecting semen parameters. The
deleterious impact of varicocele includes a broad
spectrum of seminal changes ranging from
oligospermia to testicular atrophy.

The obtained results showed that, SWE is
significantly negative correlated with a progressive
of motility i.e. with increasing SWE the sperm
count decrease and vice versa. Also we found that
SWE was significantly negative correlated with
count i.e. with increasing SWE the sperm count
decrease and vice versa SWE was non
significantly correlated with Sperm shape. This
coped with study conducted by Abdelwahab et al.,
[13] was directed to correlate between changes
occurring in the semen analysis and the
preoperative testicular elastography results as a
predictor for the improvement in semen analysis
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parameters ,reported that Correlation between
different parameters of semen analysis and SWE
showed a statistically significant negative
correlation between SWE stiffness index and both
sperm count (million/mL) and total motility. on the
other hand, a nonsignificant negative correlation
was found between SWE stiffness index and
percentage of normal form.
Sofikitis et al. [18] reported that SWE can be an
effective method for detecting varicocele and pre-
diagnosing infertility disorders and follow-up
screening of testicular pathologies in male.
However, elastography is not a complete
alternative for semen analysis .
Also Camoglio et al. [19] demonstrated that
sonoelastography can play a significant role in the
evaluation of testicular elasticity as a predictive
sign of testicular damage
Also, Yavuz et al. [20] concluded that SWE can be
an effective method for detecting varicocele and
pre-diagnosing infertility disorders and follow-up
screening of testicular pathologies in male.
However, elastography is not a complete
alternative for semen analysis.
The limitations: One major limitation of our
study was the low number of study population
which prevented us from classifying patients into
categories of oligozoospermia, azoospermia and
teratozoospermia and to investigate their
relationships with sonoelastographic findings.
Besides, participants were not evaluated according
to tobacco smoking, alcohol intake and any other
endocrinological problems which may affect sperm
characteristics. Further studies on a larger number
of patients are needed to verify the current results
Conclusions: Our study showed that Testicular
SWE is a good test easily applicable and
repeatable imaging method, has the potential to be
used in the assessment of male infertility with
clinically detectable varicocele
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