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Abstract

Introduction Varicocele is often associated with impaired
sperm parameters. Different procedures have been devel-
oped for varicocele treatment. The aim of this study was to
evaluate the effects of varicocele treatment on conventional
sperm parameters.

Materials and Methods We compared two different tech-
niques of intervention: surgical varicocelectomy and scle-
rotherapy. We also evaluated the number of varicocele
recurrences and the pregnancy rate. We included 102
patients (mean age 29.8 £ 0.8 years) with ultrasound
diagnosis of varicocele. We excluded patients whose
ultrasound evaluation and/or sperm parameters were not
known before and after varicocele correction. We divided
the patients (excluding 8 with azoospermia) into two sub-
groups: surgical varicocelectomy (n = 44) and sclerother-
apy (n = 50). For each patient, we compared conventional
sperm parameters before and after varicocele correction.
Results After varicocele correction, we found a significant
improvement in sperm concentration, total count and total
motility. Considering the two subgroups, baseline sperm
parameters did not differ significantly. Sperm concentra-
tion and total count increased significantly after varicocele
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correction by varicocelectomy. Varicocele correction by
sclerotherapy resulted in a significant increase in sperm
concentration, progressive and total motility. We found
varicocele recurrence in 32% of patients who underwent
varicocelectomy and in 19.7% of patients undergoing
sclerotherapy. The pregnancy rate was higher after scle-
rotherapy (28%) than after surgical varicocelectomy
(13%).

Conclusion Varicocele treatment must be recommended
when other causes of infertility have been treated. Our
results suggest the use of sclerotherapy for varicocele
repair.

Level of Evidence 2 b

Keywords Varicocele - Conventional sperm
parameters - Surgical varicocelectomy -
Sclerotherapy

Introduction

The relationship between varicocele and male fertility is
known for many years [1]. Many studies have shown that
varicocele is associated with sperm parameter alteration
and infertility. In 1992, a study conducted by the World
Health Organization (WHO) on 9034 patients with varic-
ocele showed that sperm concentration and total motility
were lower than in men without varicocele [2]. The exact
mechanism of spermatogenesis damage is not known, but a
lot of potential harmful conditions have been suggested.
These include hyperthermia, oxidative stress, testicular
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perfusion alterations, testicular hypoxia, hormonal
anomalies and backflow of toxic metabolites [3].

Several procedures for varicocele treatment have been
developed, such as surgical ligation, percutaneous
embolization, microsurgery, laparoscopy and robotics [4].
In percutaneous approach, authors have reported the use of
different types of materials such as glue [5], spirals [6] or
sclerosing agents [7]. In a recent review, Makris and col-
leagues showed that the lowest rate of recurrence after
treatment is obtained by using glue, followed by spirals;
although the difference between spirals and sclerosing
agents was minimal (9.1% vs. 11.03%) [8].

Varicocele correction still represents sometimes an
empirical therapeutic approach to male infertility [9], and
many authors investigated its effects on sperm parameters,
live birth and pregnancy rate, both spontaneous and after
assisted reproductive techniques [10-14]. Nevertheless,
nowadays there is not conclusive evidence about the rec-
ommendation for varicocele treatment [13].

The aim of this study was to evaluate the effects of
varicocele treatment on conventional sperm parameters,
assessed according to the WHO 2010 criteria (Table 1)
[15]. We also compared two different techniques of inter-
vention: surgical varicocelectomy (ligation) and scle-
rotherapy. As a secondary outcome, we evaluated the
number of varicocele recurrences and the pregnancy rate.

Patients and Methods

We conducted a retrospective study on 102 patients (mean
age 29.8 £ 0.8 years) with ultrasound diagnosis of varic-
ocele, attending the Division of Andrology and
Endocrinology, Teaching Hospital “Policlinico-Vittorio
Emanuele”, University of Catania. We excluded from the
study patients whose ultrasound evaluation and/or sperm
parameters were not known before and after varicocele
correction. We also excluded patients with systemic dis-
ease, male accessory glands infection (prostatitis, vesi-
culitis, epididymitis and/or orchitis) or undergoing to
treatments that could clearly influence sperm parameters
(i.e., antibiotics, follicle-stimulating hormone, antioxi-
dants, etc.).

Table 1 Sperm parameter values according to WHO 2010 criteria

Parameter 5th centile 50th centile
Volume (ml) 1.5 3.7
Concentration (mil/ml) 15 73

Total sperm count (mil/ejaculate) 39 255
Progressive motility (%) 32 55

Total motility (%) 40 61

Normal forms (%) 4 15

The ultrasound (US) evaluation of the varicocele degree
was performed according to Sarteschi’s classification,
which includes 5 stages and it is based on assessment of the
lesion when the patient is standing and lying down [16].

Among the 102 patients, 92 had left varicocele, 2 had
right varicocele and 8 were affected from bilateral varic-
ocele. As for sperm parameters, 15 (14.7%) men were
normozoospermics, 87 (85.3%) were oligo-, astheno and/or
teratozoospermics and 8 (0.7%) were azoospermics with
normal FSH values. We considered separately the patients
with azoospermia and divided the remaining 94 patients
into two subgroups, according to the technique of varico-
cele correction: surgical varicocelectomy (n =44) and
sclerotherapy (n = 50). For each patient, we compared
conventional sperm parameters before and after varicocele
correction (semen analysis post-varicocele repair: mean
5.15 £ 0.57 months, range 3—13 months). Table 1 shows
the breakdown of varicocele grading between the surgical
group and the sclerotherapy group.

Varicocelectomy was conducted according to Ivanisse-
vich technique. This approach involves opening the
external oblique fascia above the inguinal ring and deliv-
ering the spermatic cord into the operative field [17].

Sclerotherapy was performed using an ultrasound-gui-
ded percutaneous access in the right common femoral vein
(Fig. 1) or basilic vein (Fig. 2); then, a 5 Fr valved intro-
ducer was positioned by using a 21-gauge micropuncture
set (Prelude EASE, Merit medical system, South Jordan,
Utah, USA). The distal portion of the left spermatic vein
(LSV) was reached with a 0.035 hydrophilic guidewire
(Terumo corp., Tokyo, Japan) and catheterized with a C2
or C1 5 Fr Cobra-shaped angiographic diagnostic catheter
(Terumo corp., Tokyo, Japan), through a femoral access
and MPA shaped diagnostic catheter (Impress merit med-
ical system, South Jordan, Utah, USA) through basilic vein
access. Once distal catheterization was obtained, diagnostic
phlebography was performed to study venous circulation,
searching for any collateral branch in venous gonadal
drainage according to the Bihren classification [18].

After phlebography, an angioplastic compliant balloon
(Rival, Bard Peripheal Vascular, Tempe, USA; size
between 4 and 8 mm according to vein diameter) was
coaxially advanced distal to the upper margin of left iliac
bone and inflated in order to stop the retrograde flow. A
second phlebography was performed to show collaterals
not previously seen with free flow. In all patients, a rubber
band was applied at the highest level of the scrotum, to
avoid reflux of the sclerosant into the scrotal vein, pre-
venting phlebitis. Thus, one or two vials (according to LSV
diameter) of atoxisclerol 3% (lauromacrogol 400 polido-
canol) were injected to perform sclerotherapy, with no
Valsalva maneuver and with stopped flow (proximal and
distal barrages) for 10 min [19]. If systemic collaterals
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Fig. 1 Image showing
angioplastic compliant balloon
inside internal spermatic vein
before (A) and after

(B) inflation (phlebographic
check, before sclerosing agent
injection; femoral access)

were observed at phlebography, a mixture of contrast agent
and sclerosant was injected, checking and stopping the
injection once the proximal part of collateral was seen
(comment n, reviewer n). The occluding ballon was then
deflated and a phlebographic control was performed [19].

The number of varicocele recurrences was carefully
recorded from the two subgroups by ecocolor Doppler
which patients underwent after varicocele repair.

Finally, we evaluated the pregnancy rate after varicocele
correction.

Statistical Analysis

The results are reported as mean &= SEM throughout the
study. Statistical analysis of the data was performed using
Student’s 7 test in the entire cohort. Subsequently, patients
were divided into two groups according to the technique of
varicocele correction. The data resulting from this classi-
fication were analyzed by one-way analysis of variance
(ANOVA) followed by the Duncan’s Multiple Range test.
Finally, we used Chi-square test for evaluation of different
varicocele grades, number of varicocele recurrences and
pregnancy rate in both groups. SPSS 22.0 for Windows was
used for statistical analysis (SPSS Inc., Chicago, USA).
The results with a p value less than 0.05 were considered
statistically significant.
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Results

In both surgical varicocelectomy and sclerotherapy groups,
the most frequent varicocele grade was the III (72.7% and
66%, respectively), which did not differ significantly
between the two groups. On the contrary, the number of
patients with II grade varicocele was significantly higher in
surgical varicocelectomy group (p < 0.05), instead the
number of patients with IV grade varicocele was signifi-
cantly higher in sclerotherapy group (p < 0.05) (Table 2).

Considering the entire cohort, after varicocele correc-
tion, a significant improvement of sperm concentration
(p <0.01), total count (p < 0.01) and total motility
(p < 0.05) was found (Fig. 3). Leukocytes also increased
in a statistically significant manner after varicocele repair
(Fig. 4), but only 22 patients (23.4%) showed leukocy-
tospermia according to the WHO 2010 definition. The
analysis of the two subgroups (surgical varicocelectomy vs.
sclerotherapy) showed that three patients from the group of
surgical varicocelectomy and six from the group of scle-
rotherapy underwent varicocele repair for recurrence. All
these latter had previously been surgically varicocelec-
tomized. Pretreatment sperm parameters did not differ
significantly between the two groups.

Among the patients undergoing surgical varicocelec-
tomy, before surgery 44 men (91%) had oligo-, astheno
and/or teratozoospermia and 4 (9%) were normozoosper-
mics. After varicocele correction, 28 patients (63.6%) had
sperm parameters in the normal range. Sperm concentra-
tion and total count improved significantly (p < 0.05 and
p < 0.01 respectively; Fig. 4), while progressive and total
motility did not change significantly from baseline values.
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Fig. 2 Basilic vein access:
phlebographic check of left
renal vein (A, B) that shows
contrast agent reflux into left
spermatic vein (C); sclerosing
agent injection through
occluding balloon (D)

Table 2 Number of patients for each varicocele degree according to
the Sarteschi’s classification in both surgical varicocelectomy and
sclerotherapy groups

Sarteschi’s classification  Surgical varicocelectomy  Sclerotherapy

I 0 0

i 9/44 (20.4%)* 1/50 (2%)

I 32/44 (72.7%) 33/50 (66%)
v 3/44 (6.8%) 15/50 (30%)*
v 0 1/50 (2%)

#p < 0.05

As far as the group of sclerotherapy, at baseline 4 (8%)
patients had a normal sperm number, instead 46 (92%) had
oligo-, astheno and/or teratozoospermia. Subsequently

sclerotherapy, sperm concentration (p < 0.01) and pro-
gressive (p < 0.05) and total motility (p < 0.01) increased

significantly. Leukocytes also significantly increased
(p <0.01; Fig.5) and postoperative sperm analysis
showed 27 patients (54%) with normozoospermia. More-
over, comparing the two subgroups, we found a statistically
significant increase in progressive and total motility after
sclerotherapy than after surgical varicocelectomy
(p < 0.01).

All the eight azoospermic patients underwent scle-
rotherapy. Among them, 3 (37.5%) became oligozoosper-
mic after the procedure.

Finally, after 44.97 £ 11.44 months from varicocele
repair, we found recurrence in 32% of patients in the group
of surgical varicocelectomy and in 22.6% of men
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Fig. 3 Number of patients for 140
each varicocele degree

according to the Sarteschi’s
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Fig. 4 Conventional sperm 300
parameters before and after
varicocele treatment
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undergoing sclerotherapy. Considering that all the
azoospermic patients have undergone sclerotherapy, the
percentage of recurrence after this procedure was 19.7%.
The number of recurrences did not statistically differ
between the two groups.

No patient reported serious adverse events and/or com-
plications after both procedures. Patients undergoing
varicocelectomy were hospitalized for about 2 days, while
patients undergoing sclerotherapy needed only 2-hour post-
op observation.
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As for pregnancy rate, in the group of surgical varico-
celectomy, six patients were not looking for pregnancy in
the immediacy. Among the remaining 38 patients, four
achieved a spontaneous pregnancy and a couple had a
pregnancy after assisted reproductive technique (ART).
The overall pregnancy rate was 13%. In the group of
sclerotherapy, five patients were not looking for pregnancy
in the immediacy, two interrupted the couple relationship
and a patient had his wife with major health problems.
Among the remaining 42 patients, 11 achieved a sponta-
neous pregnancy and a couple had a pregnancy after ART.
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Fig. 5 Conventional sperm 120
parameters before and after

varicocele treatment: surgical
varicocelectomy (upper panel)

versus sclerotherapy (lower 100
panel)
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The overall pregnancy rate was 28%. The pregnancy rate
was not statistically different between the two groups.

Discussion

Varicocele is a common male condition, affecting about
15-20% of general adult population, and it is one of the
most frequent causes of infertility, as it is diagnosed in
about 30—40% of men with primary infertility [3, 20].
Many authors studied the effects of varicocele treatment on
sperm parameters, but the results are not yet conclusive.
In this study, we evaluated the conventional sperm
parameters according to the WHO 2010 criteria before and
after varicocele correction in 102 patients. Among these,
we considered separately data regarding eight patients with
azoospermia. Moreover, we evaluated the effects on these
parameters of two different treatment techniques: surgical
varicocelectomy and sclerotherapy of spermatic vein.
Finally, we analyzed the percentage of varicocele recur-
rences and the pregnancy rate after both procedures.
After varicocele treatment, we found that sperm con-
centration, total count and total motility increased signifi-
cantly. Leukocytes also were higher than baseline, but this
increase resulted in leukocytospermia only in a small per-
centage of patients. These results agree with those of a
recent meta-analysis and systematic review which showed
that the main sperm parameters, evaluated according to
WHO 2010 criteria, were worse in patients with varicocele
compared to controls [3]. Some studies have also shown

Concentration Total Count

Before sclerotherapy

Progressive Total Motility Normal Forms Spermatids
motility

Leukocytes

O After sclerotherapy

that patients with varicocele have worse bio-functional
sperm parameters and in particular increased sperm DNA
fragmentation, abnormal chromatin compactness, low
sperm mitochondrial membrane potential and increased
oxidative stress [21-25].

As for the effectiveness of varicocele treatment on
sperm parameters, there is no agreement in the literature.
Some studies affirmed that varicocele repair is not an
effective treatment for male infertility [26-28], but these
studies included patients with non-palpable varicocele and/
or normal semen parameters. On the contrary, other authors
found that varicocele repair has a beneficial effect in
couples with unexplained infertility, since varicocelectomy
improved sperm parameters and the pregnancy rate
[29, 30]. A Cochrane Database Systematic Review and
Meta-analysis, conducted on 894 men, suggests that cor-
rection of clinical varicocele in patients with poor semen
quality improved pregnancy rate. Nevertheless, the avail-
able evidences are still not conclusive and they are not of
high quality [13]. Moreover, varicocele is often associated
with other venous abnormalities, as dilation of the
periprostatic venous plexus (DPVP) and these patients did
not take advantage from varicocele repair since only
DPVP-varicocele patients showed a significant improve-
ment of sperm progressive motility and seminal fluid vis-
cosity [31]. Concomitant abacterial prostatovesiculitis (PV)
also negatively affects sperm parameters after varicocele
correction. Thus, the identification through ultrasound
scans of a possible DPVP and/or PV may be mandatory
before varicocele treatment [32].
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In this study, we included eight patients with
azoospermia. After varicocele treatment (sclerotherapy),
three men (37.5%) became oligozoospermics. Some studies
have proposed varicocele repair as a therapeutic strategy in
patients with non-obstructive azoospermia, since in up to
one out of three patients, spermatozoa could be found in
the ejaculate. Moreover, in patients who remain
azoospermic, after varicocele treatment, the probability of
subsequent testicular sperm retrieval seems to be increased
[33, 34].

Regarding the method of varicocele treatment, we found
that sperm concentration significantly improved with both
varicocelectomy and sclerotherapy, but only in patients
undergoing sclerotherapy there was a statistically signifi-
cant increase in progressive and total sperm motility.
Furthermore, although we found no statistically significant
differences between the two groups, in patients treated by
sclerotherapy, the percentage of recurrences was lower
than in patients undergoing surgical varicocelectomy.

Nowadays, different techniques of varicocele repair
have been developed, such as surgical and microsurgical
varicocelectomy, laparoscopic varicocelectomy, percuta-
neous sclerotherapy. These approaches are aimed at elim-
inating venous reflux, preserving vascular and lymphatic
testicular structure and, at the same time, improving sperm
parameters. Some studies suggest that microsurgical
varicocelectomy is the first line varicocele treatment,
resulting in better sperm parameters, decrease in sperm
DNA fragmentation and higher spontaneous pregnancy rate
[21]. According to some authors, this technique is also
associated with lower complications and recurrence rates
than other approaches [35-37]. Nevertheless, other studies
showed that percutaneous embolization of internal sper-
matic vein for varicocele treatment and surgical ligation of
varicocele are equally effective on sperm parameters [11].
Moreover, sclerotherapy allows the patients to quickly
recover and it reduces the pain procedure-related and
postoperative complications. Finally, this method seems to
be superior to surgery in postsurgical recurrent varicocele
treatment [38]. Left spermatic vein sclerotherapy achieved
with the injection of sclerosant through an occluding bal-
loon seems to be more effective in achieving total vein
embolisation than the injection through a diagnostic
catheter [19].

A recent prospective study compared microsurgical
varicocelectomy and sclerotherapy and it showed that the
two procedures are similar in terms of sperm parameters
improvement and pregnancy rate. The authors also found a
reduced postoperative morbidity after percutaneous
embolization [39]. However, data on sclerotherapy in lit-
erature are not yet enough and currently there are not clear
evidences showing the superiority of one methods of
varicocele repair on the other [30].
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Regarding the number of recurrences, the rates of
recurrent varicocele may be different and depend to which
technique has been used. Recurrence after retroperitoneal
high ligation (Palomo) technique was estimated to be
between 7 and 35%, between O and 3.57% after micro-
surgical approach, between 0 and 37% when considering
macroscopic inguinal (Ivanissevich) or sub-inguinal
approach, while between 2 and 24% after radiologic
embolization [40]. The higher rates of failure seen with
macroscopic inguinal or sub-inguinal varicocelectomy are
theorized to be secondary to missed smaller internal sper-
matic veins that later dilate and cause recurrence. The
higher recurrence rate seen with the open retroperitoneal or
laparoscopic approaches is often attributed to the inability
to ligate external gonadal (cremasteric) vessels or the
external spermatic vein in these procedures [40].

Finally, as for pregnancy rate, a recent meta-analysis
highlighted that the overall spontaneous pregnancy rate
was 37.69% after Palomo technique series, 41.97% after
microsurgical varicocelectomy techniques, 30.07% after
laparoscopic varicocelectomy techniques, 33.2% after
radiologic embolization approach, and 36% after macro-
scopic inguinal varicocelectomy, revealing significant dif-
ference among the techniques [41]. Differently from these
results, we found a higher pregnancy rate after scle-
rotherapy (28%) than after surgical varicocelectomy
(13%).

Conclusion

Varicocele repair should be suggested to patients with
impaired sperm parameters and/or otherwise unexplained
infertility. In this study, we found that after varicocele
treatment sperm concentration significantly improved in
both surgical varicocelectomy and sclerotherapy groups.
On the other hand, for the first time we clearly showed that
sperm total and progressive motility increased significantly
only in patients undergoing percutaneous embolization.
Moreover, in the last group, we found a lower percentage
of varicocele recurrences and a higher pregnancy rate.
Another point to consider is the hospitalization time which
is significantly shorter after sclerotherapy than after sur-
gical varicocelectomy. Thus, according to our results,
sclerotherapy should be the technique of choice for varic-
ocele repair.
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