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Objective: To estimate the duration of time
required following varicocelectomy to wait

for the improvements of semen parameters. Therefore, we
characterized the changes with the time in sperm parameters
in men after varicocelectomy.
Materials and methods: In this prospective cohort study we
included consecutively observed men who underwent varicoc-
electomy between September 2017 and September 2018 in a
referral academic hospital. Clinical data of the patients, as
well as their semen parameters, were measured before surgery
and at 3 and 6 months afterward.
Results: In this study, a total of 100 men with average age of
29.5 ± 6.2 years were included. Mean sperm concentration and
sperm motility significantly improved by 3 (p < 0.05), but not
by 6 months following varicocelectomy. The semen volume and
sperm with normal morphology were the same before and
after surgery (p > 0.05). There was no statistically significant
difference in the improvement of semen parameters when com-
paring 6 months to 3 months postoperatively (p > 0.05).
Conclusions: Sperm parameters (concentration and motility)
improve by 3 months after varicocelectomy without further
improvements. Consequently, physicians should decide quickly
after 3-month of varicocelectomy if surgery has been not help-
ful and then plan other therapies, like assisted reproductive
technology (ART) for managing infertility in couples.
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Summary

INTRODUCTION
Varicocele is the most common but correctable cause of
infertility in men and is defined as dilated tortuous veins
of the pampiniform plexus in the spermatic cord (1). 
Its prevalence rate is 30% in men with primary infertili-
ty, up to 80% in men with secondary infertility and 15%
in general adult male population (2). The pathophysiol-
ogy of varicocele-associated infertility has not been well
defined. It is thought to be related to the impairment of
spermatogenesis induced by increased testicular blood
flow, scrotal hyperthermia, reflux of renal and adrenal
metabolites, hypoxia from venous stasis and endocrine
dysfunction (3, 4).
In current practice, varicocelectomy, drug therapy and
Assisted Reproductive Technology (ART) including intrauter-
ine insemination (IUI), in vitro fertilization (IVF), or intracy-

toplasmic sperm injection (ICSI) are some modalities
approved for men with varicocele-associated infertility (2).
To date, varicocelectomy is one of the most popular
modality. There are various ways to perform varicocele
repair, including surgical ligation (with or without
microscopic approach), laparoscopic surgery and
embolization (5-8).
The effectiveness of varicocelectomy on male fertility has
remained in doubt (3, 9). Numerous studies including
systematic reviews on clinical results of varicocelectomy
have reported improvements in fertility rates and semen
parameters (10-14). However, some studies have report-
ed controversial results, consisting of an unstable
improvement in fertility following surgery or even wors-
ened semen parameter (15-17).
For both couples and physicians, it is important to know
the time needed to wait after varicocelectomy for the
best improvement in semen parameters. So they can
assess better the changes in semen parameters and the
need to plan on other therapies as invasive forms of ART
(18). According to the report of the Practice Committee of
American Society for Reproductive Medicine in 2014, time
to improvement in semen parameters following varicoc-
electomy is usually 3 to 6 months (19). While this has
become a common practice, there are only a few studies
that assess the time needed to wait for the improvement
of sperm parameters following varicocelectomy.
Therefore, this study was evaluated the time-dependent
changes in semen parameters in men who underwent
microsurgical inguinal varicocelectomy and had semen
analyses at baseline, and 3 and 6 months following sur-
gery to estimate the duration of time required to wait for
improvement of semen parameters. 

MATERIALS AND METHODS
This prospective cohort study was conducted in consecu-
tive men who underwent unilateral inguinal varicocelec-
tomy. It was carried out in a referral academic hospital
between September 2017 and September 2018 after
approval of ethical committee of Iran University of Medical
Sciences. All patients filled an informed written consent
form. Inclusion criteria were infertile men who had a left-
sided palpable varicocele (grade I/II/III)  and were further
documented with Doppler duplex ultrasound with at least
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one or more abnormal semen parameter and also adoles-
cents who had left palpable varicocele and objective evi-
dence of reduced ipsilateral testicular size more than 20%
is in comparison with the right testis (19). Infertility was
defined as male partner who was unsuccessful to achieve
successful fertility at least after 12 months of regular
unprotected sexual intercourse or couples who had been
able to get pregnant at least once, but now is unable with
female partners normal in fertility re gynecologist. 
The semen samples from infertile individuals were clas-
sified according to the WHO-2010, and samples with a
sperm concentration < 15 million/ml (oligozoospermic)
and/or progressive motility (a+b) < 32% (astheno-
zoospermic) and/or morphologically normal sperm
< 4%( teratozoospermic) considered as abnormal.
The largest vein diameter and reversal blood flow of
pampiniform plexus of veins were measured. Diagnosis of
clinical varicocele was based on 2 criteria: 1) Left-sided
venus diameter cut-point values of 2.5 mm in rest or 3 mm
during Valsalva and 2) presence of retrograde flow (20). 
Exclusion criteria were additional causes of infertility, sig-
nificant medical diseases, leucocytospermia, azoospermia,
patients with a history of probable sexually transmitted
diseases and previous history of scrotal or inguinal trauma
or surgery.
All patients’ information including demographic infor-
mation (age, marriage, number of children) and smoking
habits were obtained and entered into the checklist.
Then patients underwent microsurgical inguinal varicoc-
electomy by a single expert urologist.
Masturbation was used to collect semen samples follow-
ing 3-day period of sexual abstinence. The samples were
analyzed within 1 hour after collection to measure the
ejaculation volume, sperm concentration, motility and
morphology. To eliminate the effects of different test kits
from different laboratories, three-stage trials of patients
were conducted in a single laboratory. Based on the last
guidelines of the World Health Organization (WHO)
(2010), computer-aided sperm analysis (CASA) was used
to assess sperm concentration, motility and morphology.
We documented any pregnancy that might occur during
the study period. Semen analyses were obtained before,
3 and 6 months after surgery. We followed the partici-
pants for 6 months after the day of surgery.
The primary outcome measure was characterizing the
time-dependent changes of each semen parameter during.
Secondary outcomes were determining spontaneous preg-
nancy rate after intervention during 6 months follow-up.
The provided data were analyzed by SPSS 18 (statistical
package for social sciences, Chicago, IL). Continuous vari-
ables with normal distribution were described using

means ± SEM (standard error of mean). Paired t-test was
used for comparison between the pre- and post-surgery.
Wilcoxon signed-ranks test was used for the parameters
with a non-normal distribution. P-value less than 0.05
were considered statistically significant.

RESULTS
One-hundred patients (mean age = 29.5 ± 6.2 years; range:
17-46) with various grades of varicocele were enrolled in
our study. All patients had a left-sided varicocele; six
patients (6%) had grade 1 varicocele, 18 (18%) had grade
2, and 76 (76%) had grade 3. Among our patients, 65
patients were married: 39 of them had primary infertility
and 26 of them had secondary infertility. The mean of vein
dilatation was 3.62 ± 1.2 and the mean of reflux duration
in pampiniform plexus of veins was 2.3 ± 1.8 seconds.
Sperm concentration among 78 patients was under 15
million/ml, progressive motility among 49 patients was
under 32% and normal morphology among 7 patients
was under 4%. Therefore, the 100 individuals with
grades I, II & III varicocele were sub-grouped to oligoas-
thenoteratozoospermic (n = 2), oligoteratozoospermic
(n = 5), oligoasthenozoospermic (n = 25) oligozoosper-
mic (n = 46) and asthenozoospermic(n =22). Other
demographic data are listed in Table 1.
Sperm concentration and motilities were significantly
increased by 3 months but not by 6 months following sur-
gical therapy compared with preoperative. No further sig-
nificant improvement was found in sperm concentration
or motility after 3 months up to 6 months after surgery.
Semen volume and the proportion of sperm with normal
morphology did not significantly improve during the
study. In Table 2 we summarized the findings of semen
parameters analysis before,3 and 6 months after varicoc-
electomy. Also 24 of the 65 married patients’ wives (37%)

Table 1. 
Demographic and baseline characteristics of participants.

Characteristic Patients (n = 100) 
Age (Y) 29.5 ± 6.2
Marriage, n (%)

Married 65 (65%)
Single 35 (35%)

Smoking, n (%) 67 (67%)
Type of infertility, n (%)

Primary  39 (39%)
Secondary 26 (26%)

Grade of varicocele, n(%)
1 6 (6%)
2 18 (18%)
3 76 (76%)

Table 2. 
Changes in semen parameters at 3 and 6 months after surgery.

Timing of semen analysis according to surgery P-Value 
Parameters* Preoperative 3 Months 6 Months Before vs. 3 Mo Before vs. 6 Mo 3 Mo After vs. 6 Mo 
Semen volume (mL) 2.91 ± 1.36 2.94 ± 1.22 2.93 ± 1.30 .272 .741 .852
Sperm concentration (million/mL) 16.33 ± 20.41 19.36 ± 20.66 17.79 ± 15.36 .012 .120 .903
Sperm morphology (% normal): 50.01 ± 21.51 51.40 ± 19.57 49.79 ± 18.80 .229 .657 .192
Progressive motile sperm count (%) 42.43 ± 22.04 47.98 ± 19.01 46.48 ± 21.58 .001 .075 .194
* Data are expressed as means ± SEM (standard error of mean). 



got pregnant, including 19 (49%) and 5 (19%) in patients
with primary and secondary infertility, respectively. 

DISCUSSION
The most common diagnosed cause of infertility in men
is varicocele, and about 30% of infertile men with pri-
mary infertility have varicocele. Many factors such as
altered venous pressure, hyperthermia, testicular blood
flow, oxidative stress, hormonal imbalance, toxic sub-
stances, genetic factors, and lifestyle are among factors
that are supposed to have a role in varicocele (21).
In this study, our patients underwent microsurgical
varicocelectomy, which has been regarded as the gold
standard in comparison with other surgical techniques
and radiological management such as retrograde
embolization in terms of the recurrence rate and the
pregnancy rate (22, 23). While there are conflicting find-
ings regarding the effects of varicocelectomy on fertility
rates in couples with infertility, strong accepted evidence
and reports suggest it has a positive effect on male repro-
duction because it upgrades semen parameters, reduces
sperm DNA fragmentation, improves ART outcomes and
increases spontaneous pregnancy rates (24).
Two meta-analysis by Agarwal et al. (3) and Marmar et al.
(25) in 2007 assessed the effects of varicocelectomy on
semen parameters, and concluded that surgical varicoc-
electomy has a positive effect on all semen parameters in
infertile men with a clinical varicocele. In this study, we
reported significant increase in sperm concentration and
motility at 3 months but not at 6 months after varicoc-
electomy. However, we did not observe significant
improvement in other parameters including sperm mor-
phology and semen volume. 
Revised WHO manual (2010) has recommended CASA
system as a selective means to analyze semen samples, that
it has not been routinely used before 2010 for semen
analysis. In this study, we performed semen analysis by
using this new method based on the guidelines of the
WHO (2010) and confirmed the varicocelectomy effect by
a more accurate system. Ariagno et al. (26) also used CASA
to assess semen parameters. However, improvement of all
semen parameter was insignificant in contrast to our study.
This difference in the improvement of sperm parameters
between different studies can be related to the type of male
factor infertility, heterogeneity of intrasamples, type of sur-
gery, sample sizes, type of semen assessment, etc.
In addition, varicocelectomy, a low-risk modality with
minimal morbidity, has many advantages over the simple
improvement of sperm parameters. It could improve
other parameters of sperm quality that we do not assess
in standard semen testing, such as sperm deoxyribonu-
cleic acid fragmentation rates. Alargkof V, et al. (27), Zini
et al. (28) and Smit et al. (29) found that there is a high-
er degree of DNA fragmentation in patients with varico-
cele and significantly improvements after varicocelecto-
my of semen parameters and DNA fragmentation rates in
men with infertility.
Previously studies demonstrated varicocelectomy poten-
tially improves semen parameters that lead to applying
less invasive and expensive forms of ART or even natural
pregnancy (30). In past years, several options other than

varicocelectomy such as IUI and IVF have been intro-
duced to improve couples’ chance of conceiving (31).
Accordingly, it has become a common concern for cou-
ples to know the duration needed to wait for the
improvement of semen parameters after varicocelecto-
my; since it is unacceptable for most couples, especially
those with an elderly woman, to wait a long time for the
outcome of varicocelectomy to become clear. Instead,
they prefer to continue directly with IUI or IVF, resulting
in missing the benefit of varicocelectomy.
Regarding these findings, in this study we retrospective-
ly investigated the time-dependent changes in the semen
parameters results in 100 men following varicocelectomy
to estimate the time needed to note improvements in
semen parameters. Improvements in the semen parame-
ters after 3 months following surgery were not significant
in our patients. Al Bakri et al. (32) and Fukuda et al. (24)
reported similar findings to our study. 
These findings suggest that up to 3 months after surgery,
improvement in semen parameters could occur, and fur-
ther improvement after that time in unexpected.
Therefore, varicocelectomy is an acceptable option for
men with clinical varicocele, even for couples with
advanced female age; because they could quickly pro-
ceed to ART if their semen parameters did not improve
up to 3 months after the surgery. 
In this study spontaneous pregnancy was achieved in
37% of couples during a 6-month period after varicoc-
electomy, and rate of pregnancy was higher in patients
with primary infertility (49%) in comparison with sec-
ondary infertility (19%). Abdel-Meguid TA et al. (9)
reported a pregnancy rate of 36.4% during a 12-month
follow-up in patients who underwent surgery and con-
cluded varicocelectomy increase odds of spontaneous
pregnancy within 1 year of follow-up which is consistent
with our results. Contrary to these findings, Nieschlag et
al. (33), found no difference in the odds of pregnancy in
varicocele-treated patients compared with no treatment,
suggesting no benefit for varicocele treatment
There are several limitations to this study. Initially, it had
a relatively small sample size and was a non-randomized
study without a control group. Therefore, the findings of
this study need to be confirmed with a larger group to
determine definite results. In addition, we followed our
patients up to 6 months after surgery. As pregnancy is the
ultimate goal for infertility due to this short duration of
observation in patients, for efficient evaluation of preg-
nancy rate, we should consider at least 1-year follow-up,
and compare results of intervention group with a control
group. Finally, it is better to investigate the characteristics
data of the female partner, as her age because of its
impact on the decision-making process in couples. 

CONCLUSIONS
Sperm parameters (concentration and motility) improve
by 3 months following varicocelectomy and then do not
improve further by 6 months. This finding could help
couples and physicians evaluate better the outcome of
surgery and then if required, plan on the use of other
approaches, such as ART to manage infertility without
prolonged delay. 
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