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INTRODUCTION
A subclinical varicocele (SV) is defined as the radiological
finding of a dilatation of the pampiniform plexus and the
presence of venous reflux, in the absence of clinical varic-
ocele (CV) on physical examination (1, 2). The condition
is regarded as an early stage for the development of a clin-
ical varicocele and activity seems to increase the risk
(3, 4). In comparison to its clinical analogue, a unilater-
al, subclinical varicocele is considered an entity of uncer-
tain significance, and the evidence to support treatment,
even in the context of male infertility, is weak (5). 
Observation, surgical treatment, embolization and empir-
ical treatment with clomiphene citrate or bioflavonoids
has been proposed as possible management options (6-8).
A special subgroup of infertile patients with right-sided
subclinical and a simultaneous left-sided clinical varico-
cele seem to have a greater benefit from bilateral interven-
tion in terms of improvement in semen quality and preg-
nancy rates in comparison to unilateral correction, impli-
cating that the right subclinical varicocele is significant
(9). In a similar clinical context, the presence of bilateral
subclinical varicocele (BSV) seems to represent a distinct
entity with noteworthy clinical significance. The preva-
lence of BSV seems to be higher in older men, whereas the
condition is associated with deterioration of semen quali-
ty, especially sperm motility, during a long follow-up (10,
11). Previously, we had concluded that the presence of

Introduction:  In comparison to its clinical
analogue, the subclinical varicocele repre-

sents a questionable entity and specific guidelines for the opti-
mal management are lacking. In our previous study of patients
with subclinical varicocele, we showed that bilateral condition
is associated with risk of dyspermia. In the present study, we
evaluated the risk of deterioration of semen quality in men
with bilateral disease and impaired motility according to WHO
criteria.
Materials and methods: Men with bilateral subclinical varico-
cele, not desiring fatherhood at the time of presentation, were
included in study. During initial evaluation, the number of
Total Motile Sperm Count (TMSC) was calculated and the
patients’ age, total testicular volume (TTV), maximum venous
size and mean resistive index (RI) of the intratesticular arter-
ies were recorded. We classified the participants in five classes
according to the TMSC reading: class A-: TMSC < 5 x 106,
class A: TMSC between 5-10 x 106, class B: TMSC between
10-15 x 106, class C: TMSC between 15-20 x 106, and class
D: TMSC > 20 x 106 per ejaculate. The participants were seen
after 6 months for a repeat spermiogram and physical exami-
nation. If clinical varicocele was diagnosed or a new abnor-
mality in the spermiogram was noted, the participants were
excluded from the study. The remaining patients were allocat-
ed to two groups according to the repeat TMSC reading:
patients sub-classified into a lower class (group 1), and
patients remaining at the same class (group 2). A comparative
analysis was performed between two groups.
Results: Nineteen men were included. Nine patients were    sub-
classified (group 1). Three patients moved to A- class (< 5
x 106). Ten patients remained in the same class having no
deterioration (group 2). Comparing the two groups, no statisti-
cally significant difference was recognized for age, TTV,
 maximum venous size on both sides, and mean RI (p > 0.05).
However, the initial reading for TMSC was 14.57 x 106

in group 1, and 22.84 x 106 in group 2, respectively. 
This difference was statistically significant (p < 0.05).
Additionally, in a paired analysis there was a significant
 difference in TMSC after 6 months (p < 0.05), too.  

Summary Conclusions: Young men with bilateral varicocele and
asthenospermia seem to be at risk of deterioration in their
semen quality after a follow-up of 6 months. The measure-
ment of TMSC can unmask patients at risk, whereas men with
the lowest readings seem to be at highest risk for deteriora-
tion. The possibility of a worsening sperm quality should be
 considered in the appropriate clinical context.
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BSV has been associated with abnormal semen parameters
in young men in comparison to unilateral SV (12). In this
study, we followed a population of young men with BSV
and asthenospermia in their spermiogram who did not
desire fatherhood at time of presentation with a planned
follow-up of 6 months. In order to evaluate their fertility
capacity, we used the Total motile sperm count (TMSC)
instead of classical WHO criteria. TMSC is considered a
more reliable tool for the estimation of pregnancy when a
male infertility factor is implicated (13). Our aim was to
evaluate the risk of deterioration in semen quality and
identify possible predictive factors in those patients.  

MATERIALS AND METHODS
Inclusion criteria were males with bilateral subclinical
varicocele, having asthenospermia alone (< 32% progres-
sive motility) according to WHO 2010 criteria in their
spermiogram and not desiring fatherhood at the time of
presentation. The subjects were recruited during a period
of 2 years (November 2016 - December 2018). Exclusion
criteria were clinical varicocele, previous fatherhood, his-
tory of relevant surgery, present infertility concerns, active
or chronic urogenital infections, signs and symptoms of
primary hypogonadism, testicular microlithiasis, back-
ground of cancer, and history of intake of gonadotoxic
medications or steroids. The subclinical varicocele was
diagnosed by colour Doppler ultrasound (graded as grade
I as per Hirsch classification) when the clinical examina-
tion was negative, but a venous dilatation larger than
2mm of the pampiniform plexus with reflux during
Valsava manoeuvre was demonstrated (14, 15). Testicular
volume was measured by the ultrasound unit according
to the formula volume = 0.53 × length × width × height,
and the mean value was obtained. Also, the mean resistive
index (RI) of at least 3 intratesticular arteries on both
sides, and the maximum vein diameter on each side were
recorded. Asthenospermia was documented by two
spermiograms, whereby the spermiogram with the lowest
motility value was used for reference. As an objective tool
for the assessment of sperm potential, the total motile
sperm count was used: ejaculate volume (V) x sperm con-
centration (SC) x progressive motility (A + B) divided by
100%.
For the subsequent analysis, we allocated patients into
five classes according to TMSC readings: 
• Class A-: TMSC < 5 x 106

• Class A: TMSC 5-10 x 106

• Class B: TMSC 10-15 x 106

• Class C: TMSC 15-20 x 106

• Class D: TMSC > 20 x 106

The patients were seen again after six
months with a repeat spermiogram
and physical examination. According
to those follow-up results, we then
formed two groups: 
• Group 1: patients reclassified into

a lower category 
• Group 2: patients without down-

classification. 
Patient who developed additional
abnormalities (e.g. oligospermia) in

the spermiogram, or evidence of clinical varicocele were
excluded. The two groups were compared in terms of
age, maximal left vein diameter, maximal right vein
diameter, total testicular volume, mean RI value, the
grade of reflux, initial TMSC, FSH and testosterone. 
For statistical analysis, the Shapiro-Wilk test was used to
check normality, and subsequently the Student’s t-test
and Mann-Whitney U-test were used accordingly for the
detection of statistically significant differences between
the two groups. Statistical significance value was set at a
p < 0.05. A Wilcoxon matched-pairs signed rank test was
used to assess the difference in the TMSC at the first
assessment, and at subsequent follow-up.

RESULTS
Nineteen patients were included in the study. The partic-
ipants’ characteristics are listed in Table 1. 
The distribution of patients in classes initially, and at 6
months is depicted in Figure 1. Nine patients were down-
graded into a lower class (group 1). Ten patients remained
in the same class unchanged (group 2). Three patients
downgraded from class A to class A- (TMSC < 5 x 106). 
A paired t-test comparing the initial TMSC and the fol-
low-up TMSC readings showed a significant difference
after a mean follow-up of 6.7 months (p < 0.05, Table 2).
When comparing the mean values of all the parameters

Figure 1. 
The classification of patients according to TMSC range: 
A- < 5 x 106. A 5-10 x 106, B 10-15 x 106, C 15-20 x 106,
D > 20 x 106.

Table 1. 
Patients’ characteristics.

Age MVD MVD FU RI Testosterone FSH TTV
(years) (left, mm) (right, mm) (months) (ng/dl) (mUI/ml) (ml)

No. 19 19 19 19 19 19 19 19

Min. 18 2.1 2.1 6 0.45 401 2 24.2

Max. 34 3.2 2.8 8 0.64 762 7.5 37.8

Range 16 1.1 0.7 2 0.19 361 5.5 13.6

Mean +/- SD 26 + 4.22 2.73 + 0.31 2.56 + 0.17 6.79 + 0.79 0.555 + 0.05 525 + 97.7 3.83 + 1.31 29.4 + 4.08

Median 26 2.80 2.60 7 0.55 489 3.90 28.1

Std. error of mean 0.967 0.072 0.04 0.181 0.012 22.4 0.3 0.936
SD: Standard Deviation, MVD: maximal vein diameter, FU: Follow-up in months, RI: Resistive index, FSH: Follicle-stimulating hormone, TTV: total testicular volume.
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in both groups, no significant difference was detected in
terms of age, maximal vein diameter on both sides, RI,
testosterone, FSH and TTV. The initial TSMC reading
was however significantly different between the patients
in both groups (p < 0.05) (Table 3).

DISCUSSION
We decided to study men with bilateral varicocele as we
regard the condition as the full expression of varicocele
disease. The prevalence has been reported as up to 80%,
and differences in detection rates are the result of differ-
ences in diagnostic approach (16, 17). Moreover, bilater-
al varicocelectomy is superior to unilateral in terms of
the main outcome of pregnancy rates (9, 18). 
Furthermore, the possible common pathophysiological
background (BSV and asthenospermia) and similar
expectations (no fertility issues and no desire for father-
hood at that time) formed a homogenous group which
gives reproducibility to our results. 
We used TMSC as a marker of semen quality as it is a
superior predictive tool for the main outcomes for male

infertility in comparison to standard WHO criteria.
Specifically, the well-studied range classification into 3
groups (TMSC < 5 × 106; 5 - 20 × 106; > 20 × 106 sper-
matozoa, regarded as normospermia) seems to have a
superior predictive value in terms of spontaneous preg-
nancy rates whereas the same applies for infertile couples
with male factor infertility undergoing intracytoplasmic
sperm injection cycles (ICSI) (19, 20). Also, TMSC can be
used as a method to assess the clinical outcome of varic-
ocelectomy in patients with clinical varicocele (CV), and
predict the need of further assisted reproduction tech-
nology treatment (21). Additionally, a study found no
significant differences in the improvement of TMSC after
repair in men with SV comparing to men with CV where-
as most of patients in the subclinical group had BSV
which is relevant to our study (22). In our cohort, the
paired analysis showed a significant difference between
the initial and follow-up TMSC readings. This means
that this group of men might be at risk of deterioration
of sperm motility in the future. Also, we observed that
those men experiencing deterioration had their readings
below the so-called normal cut-off of 20 x 106 (14.57 x
106 vs 22.84 x 106, p < 0.05). Moreover, 3 out of 4
patients with an initial TMSC range of 5-10 x 106 were
later found with a TMSC range of < 5 x 106 at follow-up.
Although these readings do not necessarily imply infer-
tility, this range is nevertheless associated with lower
chances of spontaneous pregnancy rates. In clinical prac-
tice, infertile patients with these readings might have
been advised to undergo assisted-reproductive modali-
ties (19). Thus, our results imply that patients with BSV
and asthenospermia with gray-zone values of TMSC < 20
x 106, and especially those with the lowest readings may
be at risk of deterioration of their semen quality.  
No statistically significant difference was found between
the two groups in terms of age and no specific conclu-
sions can be drawn. Once again, the results must be
linked to the appropriate clinical context, e.g. the per-
spective of the patients and the possible expectations of
the couple. Age does not seem to be a decisive factor for
dyspermia in patients with SV (23), but it does have
importance in patients with low grade varicocele under-
going varicocelectomy in relation to actual venous size
(24). Also, we examined the role of vein diameter on both
sides and there was no significant difference between the
groups. These results are in accordance with our previous
study where no association was found between maximal
vein diameter in men with SV and dyspermia (12). This
does not sound surprising, as even in clinical forms, even
grade seems to be inferior to reflux in terms of prediction
of the results of varicocelectomy (25). In our study, the
role of reflux was not exhaustively examined, as all of our
participants by definition had Grade I varicocele (Valsava
induced reflux) according to Hirsch classification, which
is helpful for the diagnosis of the subclinical form but
lacks pathophysiological significance in adults (26). 
In young boys, pattern of grade I reflux helps stratify the
risk for hypotrophy and assist the follow-up (27). In our
previous study in adult men, the pattern of the reflux
(lasting all the duration of the Valsava vs short-lasting
reflux) had not been linked to dyspermia in adults
patients with subclinical varicocele (12). Reflux is note-

Table 3. 
Comparison of parameters between Group 1 and Group 2.

Parameter Group No. Mean T-test U-value P value
Age (years) Group 1 9 25.56 t = 0.08748, df = 17 0.93

Group 2 10 25.40
MVD (right, mm) Group 1 9 2.622 t = 1.447, df = 17 0.16

Group 2 10 2.51
iTMSC (1 x 106) Group 1 9 14.57 t = 2.930, df = 17 0.0093*

Group 2 10 22.84
RI Group 1 9 0.57 t = 1.116, df = 17 0.27

Group 2 10 0.54
Testosterone (ng/dl) Group 1 9 545.3 t = 0.8542, df = 17 0.40

Group 2 10 506.7
FSH (mUI/ml) Group 1 9 3.22 t = 2.082, df = 17 0.052

Group 2 10 4.37
TTV (ml) Group 1 9 27.69 38 0.58

Group 2 10 29.97
MVD (Left, mm) Group 1 9 2.8 40.50 0.73

Group 2 10 2.85
*p < 0.05, statistically significant difference, MVD: Maximal vein diameter, iTMSC: initial total motile sperm count, 
RI: Resistive index, FSH: Follicle-stimulating hormone, TTV: Total Testicular volume.

Table 2. 
Match-up comparison of TMSC after mean follow-up of 6.7
months.

iTMSC (millions) fTMSC (millions) Wilcoxon test
No. 19 19
Min. 6,32 4,22
Max. 28,6 28.2
Range 22.2 24
Mean +/- SD 18.9 + 7.32 16.5 + 8.13
Median 20 16.8
Std. error of mean 1.68 1.86
P value 0.0002*
*Difference statistically significant, p < 0.05, Number of pairs 19, Sum of positive ranks 10.50, Sum of negative 
ranks -179.5, two-tailed, Median of differences -3.0, iTMSC: initial Total motile sperm count, fTMSC: follow-up total 
motile sperm count.
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worthy though, and the shunt-type (continuous) reflux is
strongly associated with testicular hypotrophy in adoles-
cents (28), whereas prolonged reflux may also predict the
outcome of varicocelectomy in adults (25). In terms of
the endocrinological profile in our study participants,
there was no difference between groups in testosterone or
FSH. Additionally, all readings were within normal limits
reflecting the normal testicular volume found in both
groups. It is doubtful if SV should be expected to have
any significant effect on testicular volume, and the reports
are conflicting (29-31). 
Furthermore, we examined the role of intratesticular RI at
the cut-off of 0.6 which has been highlighted as a marker
of dyspermia (32, 33). We did not focus on linked param-
eters Peak Systolic Velocity (PSV) and End Diastolic Velocity
(EDV) as RI is not associated with the angle of recording
(which is extremely demanding in tiny arteries like intrat-
esticular ones) and, therefore, operator-independent and
more reliable for the scope of our study. In our cohort,
there was no difference between the two groups in terms
of RI, whereas the median value in our sample could be
considered as normal. This discrepancy might be reflect-
ed by the pathophysiological background. Varicocele may
provoke damage in various sites in the genital tract apart
from the testicle e.g. the epididymis which is vital for the
motility potential of the spermatozoa and some agents are
under evaluation (34-36). Even low-grade varicoceles
may undermine epididymal function causing infertility
issues which might be apparent even when the
spermiogram is normal (37). Another intriguing aspect
lies on the intercommunication between the pampiniform
and the periprostatic plexus (38, 39). In the varicocele-
associated infertility, patients with deteriorated motility
undergoing varicocelectomy might not experience
improvement if the periprostatic plexus is apparently
dilated which implicates the complexity in the patho-
physiology of the condition (40). Also, the topography of
the damage caused by the SV might be the reason why
infertile patients with SV have low levels of oxidative
stress markers (41). In our study, the participants had
normal testicles, normal RI and asthenospermia; it could
be assumed that if BSV was responsible for the semen
deterioration, it might have caused damage in a site dif-
ferent than the testicles and this is why RI is within nor-
mal limits. Either way, it is doubtful if RI can assist dur-
ing the evaluation of men with SV.
We appreciate our study has certain limitations. First and
foremost, the men involved had no fertility concerns at
that time and they must not be considered infertile. Also,
we did not correlate with pregnancy rates, which is the
main outcome measure in the evaluation of infertile
patients with varicocele and therefore, our study cannot
provide safe conclusions to infertile patients with the
condition. The clinical merit of our findings must be set
in an appropriate clinical context of men incidentally
found with bilateral SVs. Secondly, we appreciate that
our sample is small. However, the presentation and the
selection criteria were major limitations because as mat-
ter of fact, the participants represented an asymptomatic
population who normally do not attend in the hospital.
We managed to increase the sample size through screen-
ing and by inviting young men to the cohort. 

CONCLUSIONS
Despite our small sample, our results showed that young
males with BSV and asthenospermia are likely to experi-
ence deterioration in their TMSC over time. Importantly,
patients with borderline TMSC readings seem to be at
higher risk of deterioration, and especially patients with
very low readings. 
Thus, these patients might not be ideal candidates for a
wait & watch approach although the optimal manage-
ment is unknown. Of note, there was no correlation with
pregnancy rates and therefore, our observations must be
utilized in the appropriate clinical context.
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