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ABSTRACT

Objective: To evaluate the effects of age on semen and hormonal parameters following
microsurgical varicocelectomy among patients with grade 3 varicocele, and to compare fertility
outcomes between younger (<40 years) and older (=40 years) men.

Methods: Retrospective cohort study of infertile patients with clinical left grade 3 varicocele
who underwent microsurgical subinguinal varicocelectomy (MV). Patients meeting the inclu-
sion criteria (N =550) were divided into two groups based on their age at the time of MV:
<40 (n =441) and =40 years (n = 109). Preoperative semen analysis and hormonal profiles were
collected, and follow-up data including pregnancy outcomes were gathered at 3 and 6 months
post-surgery.

Results: Post-surgery, the younger group showed significant improvements in sperm count
and total motility (p < 0.001 for each) as well as progressive motility (p = 0.005), while older men
exhibited a significant increase in progressive motility (p = 0.002). For each group, there were
no significant changes in hormonal levels post-surgery. Comparative analysis across the two
age groups showed no significant differences in the postoperative extent of semen improve-
ments or pregnancy.

Conclusion: MV is a viable option for older infertile patients as it is for younger infertile men
with grade 3 varicocele, and both groups can achieve similarly high rates of pregnancy
outcomes.
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Introduction . ,
varicocele can only be felt during the Valsalva maneu-

Varicocele is one of the most common causes of male  ver when the patient is standing. Grade 2 can be

infertility. Its prevalence ranges from 15% to 20%
among all men and is implicated in 40% to 80% of
cases of primary and secondary infertility, respectively
[1] Varicocele is commonly an asymptomatic condition,
but it may necessitate treatment if associated with pain,
abnormalities in semen parameters, or causing ipsilat-
eral testicular atrophy [2]. Varicocele potentially impairs
the function of the testes through several mechanisms,
such as elevated scrotal temperature, restricted blood
flow leading to ischemia, an increase in oxidative stress,
and the backward flow of metabolites from the adrenal
gland [1,3].

The Dubin and Amelar grading system, established
in 1970, categorized varicoceles into three distinct
grades based on clinical examination. A Grade 1

detected by palpation even when the patient is stand-
ing but not performing Valsalva. Grade 3 varicoceles
are prominent enough to be seen through the scrotal
skin [4]. This classification does not include subclinical
varicoceles detected through ultrasonography [5]. As
the grade of varicocele increases, it significantly
impacts testicular function [6], manifesting in various
detrimental effects. This includes alterations in sperma-
togenesis [6] at both the cellular [7] and ultrastructural
levels [8,9], reduction in testicular size [10], changes in
seminiferous tubule content [11], and decreased tes-
tosterone hormonal production [12,13].
Varicocelectomy is the standard method for treating
a clinically significant varicocele. Various techniques,
such as radiographic embolization, and laparoscopic,
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retroperitoneal, inguinal, and subinguinal procedures,
are used to cease the negative effects of varicocele.
Among these, microsurgical subinguinal varicocelect-
omy is considered the most effective treatment option
[14,15].

The occurrence of varicocele is subject to variation
by age with some studies suggesting an increase in
incidence as men age [16]. The association between
varicocele, age, and infertility remains an intriguing
topic for investigation. Currently, guidelines from the
American Urological Association, American Society of
Reproductive Medicine [17], and the European
Association of Urology [18] do not provide
a definitive stance regarding an age limit for varicoce-
lectomy, nor do they offer clear guidance on the impli-
cations of delaying surgical intervention for high-grade
varicocele. Despite the presence of many meta-
analyses and randomized clinical trials supporting the
positive seminal, hormonal, and pregnancy outcomes
occurring after varicocelectomy, according to the avail-
able literature [19-22], there are no studies that have
mainly looked into the effects of delayed surgical inter-
vention particularly in patients with grade 3 varicocele
as well as its impact on future pregnancy rates. This
lack of consensus highlights the need for further
research and discussion to establish more detailed
recommendations.

This study aims to fill the knowledge void by inves-
tigating the impact of age on men with grade 3 var-
icocele among patients from two age groups, one
presenting at a younger age and the other presenting
at an older age. This will be done through:

(1) Comparing the initial semen analysis and hor-
monal profile between patients from each
group

(2) Comparing the improvement in semen analysis
and hormonal profile after varicocelectomy
between the two groups.

(3) Comparing spontaneous and assisted preg-
nancy outcomes between the two groups.

Methods
Study design and population

This retrospective study was conducted at a tertiary
medical center, Hamad Medical Corporation, after
receiving approval from the ethics committee with an
informed consent waiver. The research focused on
male patients with clinical grade 3 left varicocele who
visited the male infertility unit between January 2015
and July 2020. We reviewed the files of 1500 patients
presented with primary or secondary infertility, who
were offered subinguinal microsurgical varicocelect-
omy (MV). Preoperative semen analysis and hormonal
profile were collected, alongside follow-up data 6

months post-surgery. The couples were followed up
for pregnancy outcome and the spontaneous preg-
nancy rate was recorded as well as that for couples
who underwent assisted reproductive technique (ART).

Inclusion and exclusion criteria

Included were patients presenting with clinical left
grade 3 varicocele associated with infertility who
underwent microsurgical subinguinal varicocelectomy
in the male infertility unit in our institute.

Exclusion criteria encompassed azoospermic or
severe oligozoospermic individuals (<1 million/ml),
those with genetic anomalies, or those receiving prior
infertility treatments such as antioxidants, estrogen
receptor modulators, or aromatase inhibitors during
the peri-surgical period. Patients with a history of var-
icocelectomy, orchidopexy, or exposure to gonadotox-
ins were also excluded.

Group division

Patients were divided based on their age at the time of
varicocelectomy into two groups under 40 years and
40 years or older. This age cut off was based on pre-
viously published literature indicating that older
patients (=40) with varicocele were associated with
lower testicular size, softer testicular consistency, and
lower testosterone levels, especially in older patients
with bilateral and high-grade varicocele [23].

Study procedures

All the participants underwent a detailed history-
taking and physical examination. The clinical varico-
cele diagnosis was made through a genital examina-
tion and graded using the Dubin and Amelar criteria
[4]. To confirm the diagnosis, scrotal ultrasonography
was performed to assess venous reflux during the
Valsalva maneuver and measure the maximal venous
diameter. Serum hormone levels, including testoster-
one (TT; reference values 10.4-35 nmol/L), luteinizing
hormone (LH; reference values 1-9 IU/L), follicular sti-
mulating hormone (FSH; reference values 1-19 IU/L),
and estradiol (reference values 73-275 pmol/L), were
collected from each participant between 7:00 and 9:00
am. The immunoassay chemiluminescence method
(Architect i1000SR®, Abbott Systems, lllinois, USA) was
used to analyze the collected samples in the endocrine
laboratory of our facility.

Semen tests

Semen samples were collected from all participants
after abstaining from intercourse for 2-7 days. Each
semen sample was evaluated according to the WHO
fifth edition guidelines [24]. Seminal oxidative stress



was evaluated by measuring the static oxidation-
reduction potential (sORP) of neat, liquefied semen
samples using the MiOXSYS System (Caerus Biotech,
Geneva), and the sORP level cut off was considered
high if SORP > 1.41 mV/106/ml [25]. The Halosperm kit
(Halotech DNA, S.L., Madrid) was used to measure
sperm DNA fragmentation SDF based on the sperm
chromatin dispersion test, and the SDF level cut-off
was considered high if SDF was = 30% [26].

Microsurgical varicocelectomy

Left microsurgical sub-inguinal varicocelectomy was
carried out by the same team using a standardized
approach [27]. Prior to the surgery, the patients were
given 2 g of cefazolin intravenously, and the surgeries
were performed under general anesthesia. The patients
were placed in a supine position and draped properly.
A 2 to 3-cm subinguinal incision was made, and the
spermatic cord was held using ring forceps. The cord
was inspected, and all dilated external spermatic veins
were tied. The surgical microscope was used under 18x
magnifications to carefully dissect the internal spermatic
veins. These veins were then ligated using titanium clips
and cut. All identified lymphatics were spared, and the
vas deference was left intact in its sheath together with
vasal vessels. Arterial flow was checked using Doppler at
the beginning and end of the surgery. After achieving
hemostasis, the incision was closed in two layers using
Polyglactin absorbable sutures.

Sample size

Sample size calculation was performed using the Epi
info 7 software from the Centers for Disease Control
and Prevention (CDC). We set the expected frequency
at 50% with a confidence interval of 95% and an
acceptable margin of error. A minimum sample size
of 384 patients was required to achieve adequate
power for detecting significant differences in the
study’s outcomes. Given that our study included 550
patients, the sample size exceeds the calculated mini-
mum, providing sufficient power to support the valid-
ity and reliability of our findings.

Statistical analysis

Statistical analyses were performed using IBM
Statistical Package for the Social Sciences (SPSS, ver-
sion 25). The normal distribution of variables was
tested using histogram and Shapiro-Wilk test.
Continuous values were presented as median and
interquartile range, while categorical variables as num-
bers (percentages). The Kruskal-Wallis test was used to
compare variables between the total study population,
patients <40 years and >40 years of age. Spearman’s
correlations were determined between patients’ age
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and all the included continuous variables. Pre- and
post-operative results were compared in each study
group using Wilcoxon signed-rank test. The changes in
semen and hormone parameters between the two
study groups were compared using Mann-Whitney
test. Chi Squared test was used to assess the extent
of improvement in semen and hormone parameters
and the pregnancy rate for patients < or =40 years of
age at 6 months after MV. Nonparametric tests were
chosen as data was not normally distributed. A p value
of < 0.05 was considered statistically significant.

Results

This study assessed the impact of microsurgical varico-
celectomy on semen and hormonal parameters among
550 men with clinically confirmed grade 3 varicocele,
stratified into two age groups: <40 years (n =441) and
>40 years (n=109).

Preoperative (baseline) characteristics of the
study population

Table 1 shows that demographically, the median age
for the younger group was 30 years (IQR 25-34), and
for the older group, 45 years (IQR 41-51), with corre-
sponding significant differences in BMI and smoking
status. Clinically, the older group had a significantly
larger right spermatic vein diameter. Pertaining to
laboratory investigations, the older group exhibited
significantly poorer semen quality and sperm function
in terms of lower progressive and total motility and
sORP. Hormonal analysis revealed that the older group
had significantly higher LH and lower TT levels.

Unilateral varicocelectomy was undertaken 80.2%
of the sample (364 vs 77 patients in younger and
older age groups respectively) while bilateral varicoce-
lectomy was conducted in 19.8% (77 vs 32) patients in
younger and older age groups, respectively (data not
presented).

Preoperative correlations

Table 2 depicts the preoperative correlations between
age and semen and hormone parameters. Patient age
was significantly positively correlated with the wife's
age, body mass index (BMI), and SDF, as well as right
vein diameter; but significantly negatively correlated
with total motility and progressive motility, and TT. The
remaining variables were no correlated with age.

Postoperative outcomes

Table 3 and Figure 1 show the post-operative changes
at 6 months in semen and hormone parameters pre/
post varicocelectomy in patients < or =40 years of age.
In the younger group, there were post-varicocelectomy
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Table 1. Preoperative characteristics of the study population.

Variable Total sample Age P value
N =550 <40 years >40 years
n =441 n=109
Demography
Age (years) 32 (26 - 38) 30 (25 - 34) 45 (41 -51) <0.001
Wife Age (years) 28 (24 - 32) 26 (23.25 - 30) 31.5 (28 - 35) <0.001

BMI (Kg/m?) 25.24 (22 - 29.01)
Smoking n (%)
Yes 294 (53.5)
No 138 (25.1)
Ex-smoker 118 (21.4)
Clinical
Testis Size (cm?)
Right 15 (12 - 18.35)
Left 15 (9.6 - 15)
Spermatic Vein size (mm)
Right 25(2-3.1)
Left 43 (3.6 -5)
Varicocele n (%) 550 (100%)
Left grade 3 191 (34.6%)
Right varicocele
Laboratory
Semen
Semen volume (ml) 3(2-4.5)
Sperm count (x10%/ml) 26 (9.4 — 45)
Total motility (%) 50 (24 - 58.75)
Progressive motility (%) 15 (1.25 - 30)
Normal forms (%) 12 (5 - 41.75)
Sperm Function
SDF (%) 24 (19 - 39)
SORP (mVolt/10° sperm) 2.51 (1.08 — 4.86)
Hormones
Estradiol (pmol/ml) 93 (72 - 116)
FSH (IU/L) 53-64)
LH (IU/L) 32(2-6)
TT (nmol/L) 16.81 (13.3 - 21.6)

247 (21.4 - 28.4) 28.1 (254 - 30.7) <0.001
0.015
231 (52.4) 64 (58.3)
104 (23.6) 34 (31.1)
106 (24) 11 (10.7)

153 (12 -183) 14.9 (11.8 - 18.7) 0.771
15 (9.6 - 15) 15 (9.6 - 15) 0.381
25(2-3.1) 28(22-34) 0.020
43 (3.6-5) 4.4 (3.6 -5) 0.469
441 (100%) 109 (100%) 0.365
162 (36.9%) 29 (27.3%)

3(2-45) 25(1.75-3.9) 0.083

26 (9.4 - 46.2) 25 (9 - 40) 0.375
50 (27 - 60) 40 (14.25 - 55) 0.006
15 (5 - 32) 5(0-20) <0.001

15 (5 — 42.25) 11 (4 - 41.25) 0.179

23.5 (18 - 35) 30 (20 - 49.5) 0.741

25(1.1-49) 26(0.8-3.38) 0.016

92 (71.7 - 115.7) 933 (73 - 118) 0.573
48 (3-6) 5(3-79) 0.601
3(2-5.1) 5(3-18) <0.001

17.3 (14.1 - 22) 13.9 (10.7 - 18.6) <0.001

Cell values represent median (range), except where stated; SDF: Sperm DNA Fragmentation; ORP: Oxidation Reduction Potential; FSH:
Follicular Stimulation Hormone; LH; Luteinizing Hormone: TT: Testosterone; italicized cells indicate statistical significance.

Table 2. Preoperative correlations between age and semen
and hormone parameters.

Age

Parameter r p value®
Age (years) 1

Wife Age (years) 0.548 <0.001
BMI (Kg/m?) 0.466 <0.001
Right testis Size (cm°) 0.086 0.232
Left testis Size (cm°) 0.026 0.551
Rt vein size (mm) 0.185 <0.001
Lt vein size (mm) -0.075 0.116
Semen volume (ml) 0.060 0.201
Sperm count (x106/ml) —-0.030 0.529
Total motility (%) -0.118 0.013
Progressive motility (%) -0.110 0.021
Normal forms (%) 0.003 0.957
SORP (mVolt/10° sperm) -0.066 0.655
SDF (%) 0.192 0.009
Estradiol (pmol/ml) 0.100 0.057
FSH (IU/L) 0.260 <0.001
LH (IU/L) 0.029 0.565
TT (nmol/L) —-0.270 <0.001

?Spearman Correlation: b )-tailed; SDF: Sperm DNA Fragmentation; ORP:
Oxidation Reduction Potential; FSH: Follicular Stimulation Hormone; LH;
Luteinizing Hormone: TT: Testosterone; italicized cells indicate statistical
significance.

significant improvements in sperm count and total and
progressive motility. In the older group, there was sig-
nificant improvements in progressive motility only. No
other improvements were observed in the remaining
variables in both groups.

Table 4 depicts the extent of improvements after
MV. There were no significant differences observed in
the extent of improvement between the younger and
older groups across any of the variables examined,
with both groups showing similar improvements
across the evaluated parameters.

Fertility outcomes

Table 5 shows the pregnancy outcome by age. Natural
and assisted conception rates post-intervention did
not differ significantly between the groups.

Discussion

Varicocele negatively impacts fertility [1], and surgical
varicocelectomy is considered the most effective
treatment option to correct the negative effects of
varicocele on testicular function [28]. However, pre-
vious research that appraised the effect of age on
the outcome of varicocelectomy examined patients
with a mixture of grades of varicoceles (grades 1-3)
and most did not follow up with the patients to
assess the impact as to whether pregnancy was
achieved after varicocelectomy or otherwise
[23,29,30,31,32,33]. Based on these methodological
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Table 3. Post-operative changes at 6 months in semen and hormone parameters pre/post varicocelectomy in patients < or =40
years of age.

Parameter Age
<40 years (n=441) >40 years (n=109)
Pre-op Post-op P value Pre-op Post-op P value
Semen
Semen volume (ml) 3(2-45) 3(2-45) 0.631 2.5(1.75-3.9) 25(2-4) 0.359
Sperm count (x10%/ml) 26 (9.4 - 46.2) 34 (13.5 - 58) <0.001 25 (9 - 40) 26 (10.1 — 45) 0.406
Total motility (%) 50 (27 — 60) 51 (35 - 62) <0.001 40 (14.25 - 55) 44 (20 — 55) 0.176
Progressive motility (%) 15 (5 -32) 16 (5-33) 0.005 5(0 - 20) 15(1-27) 0.002
Normal forms (%) 15 (5 - 42.25) 16.5 (5-42) 0.280 11 (4 - 41.25) 10 (5 - 29) 0.788
Sperm Function
SORP (mVolt/10® sperm) 23.5 (18 - 35) 25 (14 - 35) 0.456 30 (20 - 49.5) 30 (22 - 41.5) 0.500
SDF (%) 2.5(1.1-49) 2.1 (1.2-4.1) 0.077 2.6 (0.8 - 3.8) 25(1.9-4.1) 0.268
Hormones
Estradiol (pmol/ml) 92 (71.7 - 115.7) 96 (70 - 121) 0.792 93.3(73-118) 85.5 (62.9 - 118) 0.171
FSH (IU/L) 48(33-6) 4(3-54) 0.128 53-79 47 (3.16.9) 0.529
LH (IU/L) 3(2-5.1) 3(2-6.325) 0.079 5(3-98) 5(3-93) 0.893
TT (nmol/L) 17.3 (141 - 22) 16.6 (12.4 - 21.4) 0.636 13.9 (10.7 - 18.6) 13.4 (89 - 21.7) 0.390

Cell values represent median (range) SDF: Sperm DNA Fragmentation; ORP: Oxidation Reduction Potential; FSH: Follicular Stimulation Hormone; LH;
Luteinizing Hormone: TT: Testosterone; italicized cells indicate statistical significance.
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Figure 1. Changes in semen and hormone parameters pre- and post-varicocelectomy in patients < or =40 years of age.
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Table 4. Extent of improvement in semen and hormone para-
meters for patients < or =40 years of age at 6 months after MV.

Parameter Age P value
<40 years =40 years
Semen
Semen volume 429 48.7 0.224
Sperm concentration 60.5 56.4 0.306
Total motility 61.1 58.7 0.405
Progressive motility 51.2 54.7 0.350
Morphology 529 48.0 0.278
Sperm Function
SDF 55.6 65.0 0323
sORP 75.0 80.0 0.722
Hormones
Estradiol 534 66.7 0.140
FSH 38.3 30.6 0.264
LH 46.3 40.5 0.340
T 54.5 59.5 0.372

All cells represent % (except p-value), SDF: Sperm DNA Fragmentation;
ORP: Oxidation Reduction Potential; FSH: Follicular Stimulation
Hormone; LH; Luteinizing Hormone: TT: Testosterone.

Table 5. Pregnancy outcome between patients < or >40 years
of age.

Pregnancy Overall Age P value
<40 years 240 years

Yes 0.381

Natural (32.4) (35.7) [25]

Assisted (26.1) (23.5) (31.8)

Cell values represent frequency (%); Pregnancy outcome for 142 patients.

and sample limitations of previous studies, there
remains a lack of consensus about the association
of a patient’s age with the fertility benefits after
varicocelectomy, particularly in cases with high-
grade varicoceles, with some researchers preferring
ART rather than varicocelectomy for older patients.
Such an ‘age cut-off’ proposition for a beneficial fer-
tility outcome following varicocelectomy has not
been examined in depth among patients with exclu-
sive grade three varicocele, as well as the impact of
the procedure on subsequent pregnancy. The current
study undertook this task.

We appraised the association between MV for grade
3 varicocele and semen and hormonal parameters
among a large cohort of 550 infertile men (441 men
<40 years old and 109 men 240 years); and compared
the post-operative changes and their extents within
and across both groups of patients; and followed up
these patients to gauge whether the post-operative
semen changes led to the ultimate outcome of preg-
nancy and their rates across both groups. To our
knowledge, this is the first study to undertake such
an in-depth appraisal of these parameters.

Our main findings are that, after MV, when each age
group is compared to its pre-operative levels (i.e. intra-
group comparisons), younger men exhibited signifi-
cant improvements in sperm concentration, total and
progressive motility; whilst older men (=40 years) sig-
nificantly improved only in progressive motility.
However, inter-group comparisons showed that
despite the preoperative significant age-related

differences in some semen and hormonal parameters,
the extent of post-operative improvements was not
significantly different between the age groups.
Similarly, pregnancy rates were comparable, with
56.80% of the older group and 59.20% of the younger
group achieving pregnancy (p = 0.381). Below, we dis-
cuss these findings in detail.

Preoperatively, when comparing the two age
groups, the <40years group demonstrated signifi-
cantly better seminal parameters, including total and
progressive motility, as well as sORP. In contrast, the
>40 years group exhibited significantly lower testoster-
one levels and correspondingly higher LH levels, indi-
cating better gonadal function in the younger age
group. In addition to that, the current study observed
that older age was significantly negatively correlated
with total and progressive motility and TT and posi-
tively correlated significantly with BMI and SDF. These
findings support the literature, as progressive testicular
deterioration was evident with age, particularly with
high-grade varicocele [10]. For instance, a study found
that among adults aged >40years, varicocele was
associated with lower testicular size, softer testicular
consistency, and lower TT levels, especially in older
patients with bilateral and high-grade varicocele [23].
In agreement, another study emphasized that among
men with a mean age of 60.7 years, those with varico-
celes had significantly smaller and softer testicles; and
higher varicocele grades were more strongly asso-
ciated with soft testicles than lower-grade varicoceles
[34]. Others similarly noted that patients with grade 3
varicocele had lower sperm count and fertility index
compared to those with grade 1 and 2 varicocele [6].

Following microsurgical varicocelectomy (MV), we
noted that patients under 40 years of age showed
improvements in sperm concentration, total motility,
and progressive motility. On the other hand, patients
above 40 years demonstrated enhancements solely in
progressive motility. Similar studies utilizing the same
MV technique [30,31] divided their cohorts into three
ascending age groups and observed increases in
sperm concentration and motility across all categories
post-MV. However, compared to our strict grade 3
varicocele sample, these two studies had about half
their patients with lower grades 1 and 2 [30,31], which
are less deleterious compared to grade 3 [6,23,34,35].
This may explain the variance in sperm concentration
outcomes when compared to our findings, casting
doubt on the comparability of these results.

As for the extent of improvements after MV, the
current study found the differences in the extent of
improvement between the younger and older groups
did not reach statistical significance for any of the
parameters examined. Such lack of significance for
the extent of improvement across age groups is con-
gruent with others who similarly noted no significant
differences in the mean improvement of some semen



parameters (concentration, motility, morphology)
across their two patient groups aged >40 years and
<40 years with grade 2 or 3 varicocele after MV [33].
Collectively, such findings strongly suggest that MV
can still benefit older patients with high-grade varico-
cele as it does for younger patients. This is particularly
important for older males with high grade varicocele
exploring fertility options, as varicocelectomy remains
a viable option, especially if they have abnormal
semen parameters, or hypogonadism, with a younger
spouse, saving them the extra time and effort of
exploring other modalities e.g. ART.

In terms of pregnancy, 56.8% and 59.2% of our
patients achieved pregnancy in the younger and
older groups respectively. We are unable to directly
compare these pregnancy rates with others as no
studies to date assessed the triad of age, repair of
grade 3 varicocele, and subsequent pregnancy. The
current sample’s pregnancy rates raise three impor-
tant points. First, in terms of spontaneous pregnancy,
our post-varicocelectomy spontaneous pregnancy
rate of 32.4% was close to the mean 36.5% sponta-
neous pregnancy rate reported by a recent compre-
hensive meta-analysis of 9 studies (3 prospective, 6
retrospective) [36] comprising a mixture of grades 1,
2 and 3 varicoceles. Second, for those who did not
achieve spontaneous post-MV pregnancy and require
in vitro fertilization (IVF)/intracytoplasmic sperm
injection (ICSI), improvements after MV contribute
to better ART outcomes should it be required.
A body of evidence has demonstrated that varicoce-
lectomy performed prior to IVF/ICSI improves preg-
nancy outcomes [37,38,39]. However, one study
comparing grade 3 varicocele men who underwent
MV vs those who did not, found no difference in IVF/
ICSI  pregnancy rates. However, there was
a significantly longer time to assisted pregnancy in
the varicocelectomy group (6.0+0.5 vs 2.7+0.4
years) [40], suggesting the possibility of other con-
tributing factors affecting the difficulty in achieving
pregnancy. Unfortunately, the authors did not under-
take regression analysis to appraise whether other
factors might have confounded the pregnancy
outcomes.

In addition, pertaining to the overall (spontaneous
and assisted) pregnancy, our findings echo a study by
Zini et al. (2008) of grades 2 and 3 infertile men aged
<40years (n=466) and =40years (n=115) who
achieved post-MV overall pregnancy rates of 53% and
59% for younger and older groups respectively, very
close to our observed rates. Of particular note are the
extremely close rates for the >40 years group for the
current and Zini's studies (59.20% vs 59% respectively)
[33], presenting compelling evidence that pregnancy
rates are still comparable with other studies after MV
for older age groups even when they are exclusive
grade 3 patients.
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The findings from this study carry several practical
implications that are highly relevant to existing lit-
erature. Firstly, age should not be viewed as a barrier
to microsurgical varicocelectomy in men with grade
3 varicocele, as both younger and older patients
showed comparable improvements in semen para-
meters and pregnancy rates. This challenges the pre-
ference for assisted reproductive techniques (ART)
over surgery in older men, reinforcing varicocelect-
omy as a viable option. Secondly, clinicians can use
these results to more effectively counsel older
patients, highlighting that treatment decisions
should be based on individual factors such as vari-
cocele grade and baseline semen parameters, rather
than age alone. Finally, this study supports the
broader use of varicocelectomy in the management
of male infertility.

The current study has limitations. Retrospective
study designs have their inherent limitations, our find-
ings are from a single center, and the availability of
a control group would have been beneficial to validate
the results. Hence, future research would benefit from
prospective, multicenter, controlled studies, particu-
larly on exclusive grade 3 varicoceles to validate the
results. In addition, studies reporting outcomes of MV
would benefit from reporting their outcomes by var-
icocele grade rather than presenting aggregate results
in order to facilitate precise head-to-head comparisons
with other studies. Nevertheless, the study has many
strengths, to our knowledge, this is the first study to
undertake an in-depth appraisal of the topic, compar-
ing the intra-group and inter-group improvements in
semen analysis and hormonal profile and their extents
among the largest cohort to date of younger and older
patients with grade 3 varicocele after MV, with the
novel appraisal of the pregnancy outcomes between
the two groups. Furthermore, all surgical procedures
were undertaken by the same group of experienced
surgeons, thus limiting possible bias due to surgeon
experience and learning curves.

Conclusion

MV is a viable option for older infertile patients as it is
for younger infertile men with grade 3 varicocele, and
both groups can achieve high rates of pregnancy out-
comes similarly. After microsurgical varicocelectomy,
younger men tend to show significant improvements
among more parameters (sperm concentration, and
total and progressive motility) than older men (pro-
gressive motility only). However, there are no statisti-
cally significance differences in the extent of
improvement and successful pregnancy between the
younger and older groups across all the parameters
examined. These findings have important clinical
implications in terms of counseling patients, particu-
larly those above 40 years with high-grade varicocele
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when selecting treatment modalities for their

infertility.
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