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ABSTRACT

Background: Varicocele is a common cause of male infertility, significantly impacting sperm motility and count. Microsurgical
varicocelectomy is a widely accepted treatment for varicocele, aimed at improving semen parameters and fertility potential in
affected men.

Objective: This study aimed to evaluate the effect of microsurgical varicocelectomy on sperm motility and sperm count in
infertile men with clinical varicocele.

Material and Methods: This prospective interventional study was conducted at Institute of Kidney Diseases, MTI - Hayatabad
Medical Complex, Peshawar, from October 2022 to March 2023. A total of 23 infertile men with clinically palpable varicocele
(Grades I|-11I) were enrolled. Participants underwent subinguinal microsurgical varicocelectomy performed by an experienced
surgeon. Semen analysis, assessing sperm motility and sperm count, was performed pre-operatively and three months post-
operatively. Data were analyzed using SPSS version 25, and statistical significance was determined using paired t-tests with a
p-value of <0.05.

Results: Significant improvements were observed in sperm motility and sperm count post-operatively. Mean sperm motility
increased from 24.95% (+2.967) to 41.98% (+4.353) (p<0.001), while mean sperm count improved from 2.97 million/mL
(+1.168) to 9.85 million/mL (+2.994) (p<0.001). These improvements were consistent across age groups, varicocele grades, and
infertility durations, with non-obese participants showing more pronounced benefits.

Conclusion: Microsurgical varicocelectomy significantly improves sperm motility and sperm count in infertle men with

varicocele. It is an effective treatment option for enhancing semen parameters and addressing male infertility.
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INTRODUCTION

Infertility is a pressing global health concern, affecting
approximately 15% of couples, with male infertility contributing to
nearly 50% of these cases. Among male-specific causes,
varicocele—a condition involving the abnormal enlargement of
veins within the scrotum—is a leading factor in infertility, as it
impairs spermatogenesis and disrupts sperm quality, particularly
motility'. Microsurgical varicocelectomy has emerged as a widely
recognized treatment option that effectively improves semen
parameters, especially sperm motility, which is a crucial
determinant of male fertility?.

The link between varicocele and oxidative stress is well-
documented. Oxidative stress, driven by an imbalance between
reactive oxygen species (ROS) and antioxidants, leads to damage
in sperm cells, including lipid peroxidation and DNA
fragmentation®. Microsurgical varicocelectomy mitigates oxidative
stress by improving testicular blood flow and restoring normal
testicular temperature, thereby enhancing sperm motility and
overall sperm quality*. Meta-analytic evidence suggests that the
procedure significantly boosts sperm motility, emphasizing its
importance in treating varicocele-induced infertility®.

Although the benefits of varicocelectomy are established,
variations in treatment outcomes across patient populations and
surgical approaches present ongoing challenges. Factors such as
varicocele grade, baseline semen quality, and the presence of
comorbid conditions play key roles in determining the success of
the surgery®. Innovations such as optical magnification during the
procedure have further enhanced its precision and efficacy,
reducing the risk of complications and improving the overall
surgical outcome’.

Recent studies have also explored the molecular
mechanisms that underpin improvements in sperm motility after
varicocelectomy, such as enhanced antioxidant enzyme activity,
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reduced germ cell apoptosis, and hormonal balance restoration®.
Additionally, the procedure has been shown to improve sperm
DNA integrity, a critical factor for successful fertilization and
embryo development®. Microsurgical varicocelectomy has proven
particularly effective in men with severe
oligoasthenoteratozoospermia, resulting in improvements in both
natural conception and ART outcomes?.

Overall, microsurgical varicocelectomy remains a
cornerstone in the management of male infertility, with growing
evidence supporting its efficacy in improving sperm motility and
fertility outcomes. As surgical techniques continue to improve, the
potential for even greater success rates in treating varicocele-
induced infertility increases**2,

Varicocele is one of the leading reversible causes of male
infertility, often associated with impaired sperm motility, reduced
sperm count, and increased DNA fragmentation. Despite
advancements in assisted reproductive technologies, natural
conception remains a priority for many infertile couples.
Microsurgical varicocelectomy has been shown to improve semen
parameters and fertility outcomes, yet variations in patient
characteristics, such as age, varicocele grade, obesity, and
duration of infertility, may influence its efficacy. This study aims to
evaluate the impact of microsurgical varicocelectomy on sperm
motility and sperm count across diverse patient profiles, providing
evidence to guide clinical decision-making and optimize treatment
strategies for infertile men with varicocele.

MATERIALS AND METHODS

This prospective interventional study was conducted at Institute of
Kidney Diseases, MTI - Hayatabad Medical Complex, Peshawar,
from October 2022 to March 2023. Written informed consent was
obtained from all participants after explaining the study's purpose,
potential risks, and benefits. The study aimed to evaluate the
impact of microsurgical varicocelectomy on sperm motility in
infertile men with varicocele. Men aged 20-45 years with clinically
palpable varicocele (Grades I-lll), confirmed by physical
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examination and Doppler ultrasonography, were included in the
study if they had been infertile for at least one year and had normal
hormonal profiles, including FSH, LH, and testosterone. Exclusion
criteria included a history of prior varicocele repair or testicular
surgery, obstructive azoospermia, significant urological conditions
such as hydrocele or testicular tumors, and chronic illnesses like
diabetes or hypertension.

The sample size was determined based on previously
reported changes in sperm motility after varicocelectomy. Pre-
surgery sperm motility was reported as 27.3% (+15.6), and post-
surgery motility was 39.4% (+14.2) [13]. Using a mean difference
of 12.1%, a standard deviation of 14.9%, a significance level of
0.05, and a power of 90%, the required sample size was estimated
to be 16 participants. To account for possible dropouts, 23
participants were enrolled in the study.

A total of 23 patients with infertility due to varicocele were
included. Of these, 15 patients underwent bilateral
varicocelectomy, and 8 underwent unilateral (left-sided)
varicocelectomy. All surgeries were performed by a single
experienced surgeon using the subinguinal microsurgical
approach. This procedure involved ligating the internal spermatic
veins while preserving the testicular artery and lymphatics. Post-
operative care consisted of analgesics, scrotal support, and
restrictions on strenuous activities for six weeks.

The primary outcome measure was sperm motility, which
was assessed pre-operatively and three months post-operatively.
Semen samples were collected through masturbation after 3-5
days of abstinence and analyzed within one hour of collection.
Sperm motility was recorded as the percentage of motile
spermatozoa.

Data were analyzed using SPSS version 25. Continuous
variables, such as sperm motility, were presented as means +
standard deviations. Comparisons between pre- and post-
operative motility were performed using the paired t-test, with a p-
value of <0.05 considered statistically significant.

RESULTS
The study included 23 infertile male participants with a mean age
of 33.09 years (+7.639), a mean BMI of 23.93 (+3.891), and an
average duration of infertility of 5.22 years (+2.969). All participants
were analyzed without missing data.

The overall results showed a significant improvement in
semen parameters after microsurgical varicocelectomy (Table 1).
The average sperm motility increased from 24.95% (+2.967)

improvements (Table 2). In the 20-35 years age group, sperm
motility increased from 25.46% to 42.62%, and sperm count
improved from 3.17 million/mL to 8.46 million/mL. In the 36-45
years age group, sperm motility increased from 24.29% to 41.15%,
and sperm count improved from 2.72 million/mL to 11.66
million/mL. All changes were highly significant (p < 0.001),
demonstrating the effectiveness of varicocelectomy across
different age ranges.

When participants were grouped by obesity status, both
obese and non-obese men benefited from the surgery (Table 3). In
obese participants, sperm maotility improved significantly from
22.10% to 44.20% (p = 0.007), but the increase in sperm count,
from 2.38 million/mL to 10.01 million/mL, was not statistically
significant (p = 0.120). In contrast, non-obese participants showed
significant improvements in both sperm motility (25.38% to
41.65%) and sperm count (3.06 million/mL to 9.83 million/mL), with
p-values less than 0.001. These results suggest that while both
groups benefit, improvements are more consistent in non-obese
participants.

Duration of infertility was also a significant factor (Table 4).
In participants with 1-5 years of infertility, sperm motility improved
from 24.46% to 41.86%, and sperm count increased from 2.70
million/mL to 9.94 million/mL (p < 0.001). In those with 6-10 years
of infertility, sperm motility rose from 25.59% to 42.14%, and
sperm count increased from 3.33 million/mL to 9.74 million/mL,
both with p-values less than 0.001. These findings suggest that
varicocelectomy is effective regardless of the duration of infertility.
Lastly, the analysis by varicocele grade demonstrated significant
improvements in semen parameters across all grades (Table 5).
For Grade | varicocele, sperm motility increased from 24.54% to
42.30%, and sperm count rose from 2.84 million/mL to 10.44
million/mL (p < 0.001). In Grade Il varicocele, motility improved
from 25.62% to 40.24%, and sperm count increased from 2.68
million/mL to 8.59 million/mL (p = 0.001 and p = 0.014,
respectively). Grade |ll varicocele showed the highest
improvements, with motility increasing from 25.22% to 42.80% and
sperm count improving from 3.50 million/mL to 9.72 million/mL (p <
0.001 and p = 0.012, respectively). These results highlight the
consistent benefits of microsurgical varicocelectomy, irrespective
of varicocele grade, with slightly greater absolute improvements
observed in higher grades.

Table 1: Pre- and Post-Surgical Comparison of Sperm Motility and Sperm
Count

before surgery to 41.98% (+4.353) after surgery, while the average ariable ,\P,lf;ef tSD fﬂoei;]TfSStD p-value
sperm count imprOVed from 2.97 million/mL (i1168) to 9.85 Sperm Motility (%) 24.95 + 2.967 l41.98 + 4.353 <0.001
million/mL (£2.994). Both changes were statistically significant (p < Sperm Count 297 +1.168 9.85 + 2.994 <0.001
0.001), indicating the effectiveness of the procedure in improving (million/mL)
sperm motility and sperm count in infertile men.
The analysis by age groups revealed similar significant
Table 2: Pre- and Post-Surgery Comparison by Age Groups
ariable |Age Group Pre-Surgery Mean + SD Post-Surgery Mean + SD p-value
Sperm Motility (%) 20-35 Years (N=13) 25.46 + 3.128 42.62 + 3.838 <0.001
36-45 Years (N=10) 24.29 + 2.759 41.15 + 5.032 <0.001
Sperm Count (million/mL) 20-35 Years (N=13) 3.17 £ 0.967 8.46 + 2.546 <0.001
36-45 Years (N=10) 2.72 +1.401 11.66 + 2.620 <0.001
Table 3: Pre- and Post-Surgery Comparison by Obesity Status
ariable Obesity Status Pre-Surgery Mean + SD Post-Surgery Mean + SD p-value
Sperm Motility (%) Obese (N=3) 22.10 + 0.954 44.20 + 3.900 0.007
Non-Obese (N=20) 25.38 + 2.936 41.65 + 4.410 <0.001
Sperm Count (million/mL) Obese (N=3) 2.38 + 0.543 10.01 + 4.556 0.120
Non-Obese (N=20) 3.06 +1.218 9.83 + 2.862 <0.001
Table 4: Pre- and Post-Surgery Comparison by Duration of Infertility
ariable Duration Group Pre-Surgery Mean + SD Post-Surgery Mean + SD p-value
Sperm Motility (%) 1-5 Years (N=13) 24.46 + 3.262 41.86 + 4.806 <0.001
6-10 Years (N=10) 25.59 + 2.556 42.14 + 3.934 <0.001
Sperm Count (million/mL) 1-5 Years (N=13) 2.70 + 1.252 9.94 + 3.084 <0.001
6-10 Years (N=10) 3.33 £ 0.994 9.74 + 3.034 <0.001
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Table 5: Pre- and Post-Surgery Comparison by Varicocele Grade

ariable \Varicocele Grade Pre-Surgery Mean + SD Post-Surgery Mean + SD p-value
Grade | (N=12) 24.54 + 2.897 42.30 + 5.496 <0.001
Sperm Motility (%) Grade Il (N=5) 25.62 + 3.171 40.24 + 2.848 0.001
Grade Il (N=6) 25.22 + 3.361 42.80 + 2.520 <0.001
Grade | (N=12) 2.84 + 1.186 10.44 + 2.759 <0.001
Sperm Count (million/mL) Grade Il (N=5) 2.68 + 1.169 8.59 + 3.897 0.014
Grade Il (N=6) 3.50 + 1.162 9.72 + 2.849 0.012

DISCUSSION

The findings of this study are consistent with existing literature,
highlighting the effectiveness of microsurgical varicocelectomy in
improving semen parameters in infertile men with varicocele.
Significant improvements in sperm motility and sperm count
observed in this study align with previous findings by Ghazi et al.*?,
who reported increases in sperm motility from 27.3% to 39.4% and
sperm concentration from 13.4 million/mL to 20.2 million/mL post-
surgery. Similarly, Cannarella et al.'* conducted a meta-analysis
demonstrating improvements across all semen parameters,
including total motility, progressive motility, and sperm
concentration, further reinforcing the role of varicocelectomy in
enhancing male reproductive potential.

The reduction in sperm DNA fragmentation observed in
previous studies provides critical insights into the molecular
benefits of varicocelectomy. Ghazi et al.** showed a significant
decrease in DNA fragmentation index (DFI) from 21.5% to 13.1%,
supporting the notion that varicocelectomy enhances sperm
genomic integrity. This improvement is particularly important for
successful fertilization and embryo development. Zini et al.'® also
emphasized the role of varicocelectomy in improving chromatin
compaction and DNA integrity, critical factors in spermatogenesis
and fertilization success. Similarly, Soetandar et al.*® reported a
significant mean reduction in DFI by 5.46%, confirming the
procedure's effectiveness in improving sperm DNA integrity and
supporting its role in reducing infertility risk.

In patients with severe male factor infertility, such as severe
oligozoospermia or azoospermia, the benefits of varicocelectomy
extend beyond conventional semen parameter improvement.
Takeuchi et al.'” demonstrated significant increases in motile
sperm count in men with severe infertility, enabling natural
conception in some cases. Majzoub et al.® also found that
varicocelectomy improved total motile sperm count in men with
severe oligozoospermia, broadening their fertility treatment options
and reducing the need for invasive techniques like testicular sperm
extraction or ICSI.

The role of varicocelectomy in isolated asthenozoospermia
is also noteworthy. Arafa et al.*® found significant improvements in
total and progressive sperm motility post-surgery, further
supporting the utility of varicocelectomy in cases with motility-
specific abnormalities. These findings are in line with the current
study, which demonstrated a significant increase in sperm motility
across all patient groups.

The timing of semen parameter improvement post-surgery is
an important consideration. Mei et al.?® suggested that optimal
improvements occur within three months of surgery, with no
significant gains observed beyond six months. This timeline
provides valuable guidance for clinicians counseling patients on
planning conception after varicocelectomy. Emerging evidence
highlights the impact of varicocelectomy on molecular and
metabolic factors associated with spermatogenesis. Zhang et al.?
reported that varicocelectomy reverses metabolic abnormalities
caused by varicocele, enhancing sperm quality and function.
These molecular-level changes may underpin the improvements
observed in semen parameters and fertility outcomes.

CONCLUSION

In conclusion, microsurgical varicocelectomy significantly improves
sperm motility and sperm count in infertile men with varicocele, as
demonstrated by the substantial post-operative enhancements
observed in this study. These improvements were consistent

across different age groups, duration of infertility, and varicocele
grades, with non-obese participants showing more consistent
benefits. The findings underscore the efficacy of varicocelectomy
in enhancing semen parameters and its potential to improve fertility
outcomes, making it a valuable treatment option for male infertility
caused by clinical varicocele.
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