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Abstract

The study aimed to determine the effect of microsurgical sub-inguinal vari-
cocelectomy on semen parameters among men seeking infertility treatment
in Ghana. This was an intervention study conducted at Tamale Teaching
Hospital in the Tamale Metropolis from September 2017 to August 2021. The
study involves two groups; the surgery group (n = 75) and the observed group
(n = 63). Duplicate semen samples (mean values adopted) were collected at
the onset and assessed according to the criteria established by World Health
Organization (WHO), 2010. Varicocelectomy was performed for the surgery
group and no intervention was given to the observed group. The two groups
were followed for 180 days and repeated semen samples were collected and
analyzed. The data was computed using GraphPad Prism (v8.0) at an alpha of
0.05. All the men had varicocele and were aged between 46.0 and 67.0 years
old. There was no difference between semen parameters among the two
groups before the surgery. However, after 180 days of follow-up, all of the
semen parameters significantly improved in the surgery group (p < 0.0001),
while sperm concentration (p = 0.0068), progressive motility (p = 0.0281),
and normal sperm morphology (p = 0.0015) decreased in the observed group.
The surgery group had an overall percent increase in total sperm count
(840.7%; p = 0.0197), sperm concentration (582.1%; p = 0.0125), total via-
ble sperms (155.2%; p < 0.0001), and normal sperm morphology (110.9%;
p < 0.0001) while immotile sperms (=51.71%; p < 0.0001) reduced. A preg-
nancy rate of 25.3% (19/75) was reported among the surgery group but none
was reported among the observed group after 180 days. Microsurgical
sub-inguinal varicocelectomy improves semen parameters and hence effective
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treatment of infertile men with a clinically palpable varicocele. It is recom-
mended to use this choice for similar patients, however, further studies with a
larger sample size are needed to provide more evidence to recommend this
therapy.

Keywords

Varicocele, Sub-Inguinal Varicocelectomy, Male Infertility, Semen
Parameters, Ghana

1. Introduction

Infertility renders spontaneous pregnancy nearly impossible and currently in
medical practice, impairment of semen parameters suggests that a varicocele
might be present [1]. Varicocele is an abnormal dilatation of the pampiniform
plexus draining the testicles with reflux of venous blood [2] [3]. This medical
condition is associated with male infertility as studies have found that approx-
imately 30% to 50% of men with primary infertility [4] [5] and 60% to 81% of
patients with secondary infertility are reported to have varicocele [6].

The main cause of infertility in varicocele patients is unknown. Several studies
have linked the low or poor quality of sperm production to; anatomical anomaly
of the varicocele [7] [8], increased scrotal temperature [9], and adrenal hor-
mone, and gonadotoxic metabolite refluxes [10], epigenetic changes [11], and
increased production of reactive oxygen species (ROS) in the scrotum which re-
sults in sperm DNA damage [12]. These related factors may act individually or
synergistically affecting spermatogenesis in varicocele patients.

In the treatment of infertility in varicocele patients, varicocele repair is widely
used. However, there are conflicting reports on the effect of varicocelectomy on
male fertility. Some studies have attempted to clarify the efficacy of surgical re-
mediations on sperm density, concentration, motility, and morphology. Zini et
al. [13] reported that infertile men showed improved spermiogram six months
after microsurgical varicocele repair. Similar findings were observed by Kadioglu
et al. [8] who concluded that all seminal parameters significantly improved post-
surgery when compared with preoperative values. On the other hand, Krause et
al. [14] in a multicentre, prospective randomized study on varicocele treatment
in infertile men found no significant increase in pregnancy rate in the treated
group compared with controls. Breznik ef al. [15] and Rageth et al. [16] also re-
ported that varicocelectomy bears no influence on male fertility.

To determine whether or not infertility-related treatment following varicocele
repair is successful, the endpoints commonly analyzed are semen parameters (that
is; semen volume, sperm count, sperm concentration, motility, and/or morpholo-
gy), pregnancy rate (PR), and/or integrity of sperm DNA. But most studies con-
sider semen parameters to be the primary outcome parameter of varicocele

therapy [10]. Therefore, this study aims to determine the effect of microsurgical
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sub-inguinal varicocelectomy on semen parameters of men seeking infertility

treatment in Tamale, Ghana.

2. Materials and Methods

2.1. Ethical Consideration

The Ethics and Review Board of the Department of Research and Development,
Tamale Teaching Hospital approved this study (Number: TTH/R&D/SR/119)
and has therefore been performed following the standards laid down protocol in
the 1964 Declaration of Helsinki. Informed consent was obtained from all the
participants before the study. Participants were kept anonymous; participation
was voluntary and information obtained remained confidential to the research-

ers only.

2.2. Study Design

The was an intervention study design involving two groups; the surgery group (n
= 75) and the observed group (n = 63) (Figure 1). This study was conducted at
Tamale Teaching Hospital in the Tamale Metropolis from September 2017 to
August 2021.

2.3. Participant’s Recruitment

Participants eligible for inclusion were offered the option of immediately un-

dergoing microsurgical sub-inguinal varicocelectomy (surgery group) or being

Enrolment Assessed for eligibility (n = 180)

i. Not meeting inclusion criteria (n = 30)
ii. Declined to participante (n = 2)
iii. Others reason (n =1)

|
[Excluded (n =33)

[ Reandomized (n = 147) ]

|
[ ) | ‘
Surgery group (n = 77) Observed group (n = 70)

Allocation i. Varicocelectomy performed (n = 77) i. Varicocelectomy performed (n = 0)
ii. Did not receive allocated intervention (n = 0) ii. Did not receive allocated intervention (n = 70)
Lost to follow-up (poor compliance) (n = 2) Lost to follow-up (poor compliance) (n = 4)

Follow-up Discontinued intervention (n = 0) Discontinued intervention (n = 3)

Analysis [ Analysed (n = 75) ] Analysed (n = 63)

Figure 1. Flowchart diagram.
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observed for one year with a subsequent re-evaluation of the management plan
and possibly delayed the operation (observed group). Based on the willingness to
equally accept either option, eligible participants were allocated at a balanced
one-to-one ratio to either the observed group or the surgery group. All con-
sented participants were sexually active men who had maintained a stable hete-
rosexual relationship for at least 2 years. A stable heterosexual relationship was
considered as one in which the man was involved and maintained sexual rela-

tions, regardless of marital status.

2.3.1. Inclusion Criteria

Participants with varicocele, male factor fertility, and spermiogram alterations
were included in the study. Male factor fertility was defined as the inability of a
couple to conceive a child after one year of unprotected sexual intercourse with a
normal female partner or spouse (i.e., normal reproductive history, normal ovu-

lation, and tubal patency) [17].

2.3.2. Exclusion Criteria

Participants with a history of smoking (as smoking is an independent risk factor
for infertility), excessive alcohol use (chronic alcoholics), drug consumption, or
incomplete/inconclusive questionnaires were excluded. Patients who had a his-
tory of mumps orchitis, uncontrolled hypertension (blood pressure > 140/90
mmHg, uncontrolled diabetes (glycated hemoglobin > 7%), use of anti-androgen
and/or testosterone replacement therapy, undescended testis, or orchidectomy

as well as patients on long term statins were also excluded.

2.4. Clinical Evaluation

Diagnosis of varicocele was based on physical examination and was confirmed
by ultrasound scan examination. Dubin and Amelar [18] approach was em-
ployed to detect, confirm and clinically grade varicocele. Scrotal ultrasound was
used to diagnose the non-palpable enlargement of the venous plexus of the
spermatic tone [19]. Two phases of scrotal ultrasound scans were carried out on
each participant; the first phase was with participants in the supine position
(with penis resting on suprapubic region) and the second in an upright position.
The examination was conducted with a Samsung Medison Accuvix V20 scan
(Samsung Electronics, South Korea) equipped with linear, high-resolution, and
high-frequency (7.5 - 14 MHz) probe keen to the study of soft body parts and
with color Doppler for detecting slow flows and scanning surface of at least 5 cm
[20]. An ultrasound scan was done to evaluate testicular malposition, blood ref-

lux along the pampiniform plexus, or the extent of any fluid collections.

2.5. Data Collection

Sociodemographic data, cigarette smoking, and medical history were gathered
with a structured pre-tested questionnaire. The Omron blood pressure monitor

was used to measure the blood pressure of the participant. These included; sys-
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tolic blood pressure (SBP), diastolic blood pressure (DBP) and pulse rate, and
categorization of normotension (SBP < 140 mmHg/DBP < 90 mmHg) and
hypertension (SBP > 140 mmHg/DBP > 90 mmHg) was based on WHO cut-offs
as cited by Mittal and Singh [21].

Anthropometric measurements were done on all study participants. The Seca
213 portable Stadiometer (Seca Corp., Hamburg, Germany) was used to measure
the height of the participants to the nearest 0.1 cm. The Omron HBF-516B Body
Composition Analyzer and Electronic Scale (Omron Corp., USA) was used to
measure the weight and body mass index (BMI) calculated. Body fat and muscle
mass were recorded as percentages of the total body weight at intervals of 0.1%.

2.5.1. Semen Sample Collection and Analysis

A clean sterile wide-mouthed plastic container confirmed to be non-toxic for
spermatozoa was given to each participant to produce semen samples by mas-
turbation (two semen samples — mean value adopted) after 3 to 5 days of sexual
abstinence. To minimize temperature fluctuations and control the time between
semen sample collection and analysis, samples were collected in a private room
near the laboratory.

Macroscopic analysis of the sperm was performed with the observation of li-
quefaction time, viscosity, semen volume, color, and pH. For microscopy analy-
sis, a 100 um-deep disposable Neubauer hemocytometer chamber was loaded
with a well-mixed liquefied semen sample, covered with a coverslip allowing
spermatozoa to settle in the chamber. Sperm concentration count and sperm
motility were determined using x200 magnification (ie., x20 objective lens
with x10 ocular lens combination). Only spermatozoa with head and tail were
counted and reported. The semen was analyzed according to WHO criteria [22].
Vitality was measured using Eosin Y 0.5% dye (Eosin Gelblich, Darmstadt,
Germany). Sperm morphology was determined according to Kruger criteria us-
ing Nigrosin 8% staining technique (Nigrosin, Water Soluble, Darmstadt, Ger-

many) [23].

2.5.2. Interventions (Sub-Inguinal Microscopy Varicocelectomy)

Participants were counseled about their condition, and the exact nature of
the problem was explained to them by a urologist. A microsurgical open sub-
inguinal varicocelectomy procedure as described by Marmar et al. [24] was per-
formed for the surgery group. Surgery was performed under spinal anesthesia,
using microsurgical instruments and magnification with an operating micro-
scope KARL CAPS SOM 82, Germany. The lymphatic vessels and testicular ar-
tery were spared, and both internal and external spermatic veins ligated and di-
vided. The internal and external spermatic fasciae were closed using PGA 3/0
running sutures. The wound was closed in layers and a subcuticular skin stitch
was applied using 4/0 PGA sutures. Wound dressing was removed after 24
hours. No antibiotics were employed and the pain was managed by using 1-gram

of rectal paracetamol during the period of recovery and followed by oral parace-
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tamol 1-gram tid for the next 24 hours.

2.6. Follow-Up

Both groups were followed for 180 days after the day of surgery (surgery group)
or the day of the last baseline semen analysis (observed group). Participants in
the observed group were advised not to use any form of contraceptives during
sexual intercourse, and to abstain from tobacco/cigarette smoking. Participants
in the surgery group were advised to abstain from any form of sexual activity
until the surgical wound was properly healed. All participants were reassessed
every 90 days to confirm that the participant was not smoking, and was clinically
examined to confirm the absence of genital infection, recurrence of varicocele,
formation of hydrocele, and increased testicular size. Duplicate semen samples
were collected (mean values adopted) for repeated analysis at 180 days of fol-

low-up.

2.7. Statistical Analysis

All statistical analysis was performed using GraphPad Prism version 8.0

(https://www.graphpad.com/) for analysis. Categorical data were presented as

frequency, percent, and charts, and quantitative data presented as mean * stan-
dard deviation (s.d) or mean + standard error of the mean (SEM). Kolmogo-
rov-Smirnov test was performed on quantitative data to check whether or not
the data was normally distributed. To compare the two groups, an unpaired stu-
dent t-test was used. Values before and after the operation in each group were
compared using paired t-test. A two-tailed p-value less than 0.05 was considered

statistically significant.

3. Results

3.1. General Characteristics of Study Participants

The general characteristics of the study population are summarized in Tables
1-3. The men were aged between 46.0 and 67.0 years old. The mean + standard
deviation (SD) BMI, body fat muscle mass, and visceral fat were 24.05 + 2.948,
18.63 £ 8.037, 35.52 + 4.50, and 7.804 £ 3.513 respectively. The systolic blood
pressure (SBP) was between 91.00 and 138.00 mmHg while the diastolic blood
pressure (DBP) was between 64.00 and 87.00 mmHg. The baseline total semen
parameters (pH, semen volume, total sperm count, sperm concentration, motil-
ity, viability, and Kruger) are summarized in Table 1. There was no significant
difference between the age (p = 0.3384), BMI (p = 0.2474) visceral fat (p =
0.2621), SBP (p = 0.5448), and DBP (p = 0.3575) of the surgery group compared
with the observed group (Table 2).

From Table 3, all the men were married (100.0%), most had formal education
(58.7%), none (0.0%) smoke cigarettes, and 21.7% consumed alcoholic beverag-
es. The majority were confirmed with varicocele grade II (76.1%) with left-sided

being the predominant type (93.5%). The average total sperm count (baseline)
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Table 1. General (continuous variables), anthropometric characteristics, and baseline to-
tal semen parameters of study participants.

Variable Minimum Mean Std. deviation Maximum

Age (years) 46.0 55.83 2.567 67.0
Anthropometry

Weight (kg) 54.0 70.90 15.98 158.0
Height (cm) 82.3 169.3 14.25 183.0
BMI (kg/m?) 17.9 24.05 2.948 33.0
Body fat (%) 5.9 18.63 8.037 46.9
Muscle mass (%) 23.6 35.52 4.500 433
Visceral fat 3.0 7.804 3.513 17.0

Blood Pressures
SBP (mmHg) 91.0 129.6 8.597 138.0
DBP (mmHg) 64.0 72.76 7.499 87.0

Baseline (Onset) semen parameters (total)

pH 7.4 7.837 0.226 8.5

Volume/mL 1.5 3.326 0.883 4.3

Sperm Total Count (x10%ejaculate) 0.0 11.20 3.930 14.7
Sperm Concentration (Million/mL) 0.0 6.457 4.559 20.0
Motility (AFLP) (%) 0.0 13.59 8.671 35.0
Motility (Sluggish) (%) 0.0 10.00 6.236 25.0
Motility (Immotile sperm) (%) 0.0 72.07 18.81 100.0
Viability (% of total) 0.0 23.59 11.77 50.0
i/zuog: tro(;;’rmal morphology) 0.0 29.13 14.43 65.0
Pus cells/HPF 2.0 7.457 3.710 18.0

Note: Data presented as mean and standard deviation (SD); abbreviation: BMI, body
mass index.

showed that the majority recorded oligozoospermia (93.5%).

3.2. Distribution of Seminal Parameters and Pregnancy
Rate over 180 Days of Follow-Up

The pre-and post-operative spermiogram parameters over the 180 days fol-
low-up are shown in Table 4. According to the unpaired t-test statistics, before
the operation; sperm with active forward linear progressive (AFLP) motility (p =
0.0433) and viable sperms (viability as a percent of total) (p < 0.0455) values
were lower in the surgery group compared with the observed group (Table 4).
After 180 days follow-up; semen volume (p < 0.0001), total sperm count (p <
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Table 2. Comparison between general (continuous variables) and anthropometric cha-
racteristics of study participants.

Variable Surgery group Observed group p-value
(mean * sd) (mean * sd)

Age (years) 50.32 £ 2.456 51.26 £ 2.423 0.3384
Anthropometric measurements
Weight (kg) 69.93 +£10.48 72.28 £10.82 0.6286
Height (cm) 171.0 £ 5.831 166.8 + 8.168 0.3299
BMI (kg/m?) 24.48 +2.880 23.45 +3.015 0.2474
Body fat (%) 18.38 +£5.070 18.97 + 6.437 0.8088
Muscle mass (%) 35.44 +4.534 35.62 +£4.572 0.9005
Visceral fat 8.296 +£2.103 7.105 +2.378 0.2621
Blood pressure
SBP (mmHg) 121.0 £11.23 127.6 £ 10.97 0.5448
DBP (mmHg) 71.67 + 8.444 74.32 +£10.87 0.3575

Note: Data presented as mean * standard deviation (SD); P < 0.05 considered statistically
significant.

Table 3. General (categorical variables) characteristics of study participants.

Variable Frequency Percent (%)

Married 138 100
Formal education 81 58.7
Consumed alcoholic beverages 30 21.7
Varicocele grade

11 105 76.1

11T 33 239
Varicocele type

Left-sided 129 93.5
Bilateral 9 6.5

Total sperm count (x10% ejaculate)

Normozoospermia 0 0.0
Oligozoospermia 129 93.5
Azoospermia 9 6.5

Note: Data presented as frequency and percent.

0.0001), sperm concentration (p < 0.0001), active forward linear progressive
(AFLP) motility (p < 0.0001), sluggish sperm motility (p < 0.0001), viable sperms
(p < 0.0001), and morphological normal forms (p < 0.0001) values increased in
patients who had undergone varicocelectomy (surgery group) compared with
the observed group whilst the levels of immotile sperms (p < 0.0001) and pus
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Table 4. Pre- and post-operative seminal parameters over 180 days of follow-up.

Semen analysis

Variable p-value
Baseline (Pre-operation) 180 days of follow-up
Complete Liquefaction
Observed group (Control) 46/63 (73.0%) 40/63 (63.5%) NS
Surgery group 48/75 (64.0%%) 61/75 (81.3%) NS
p-value 0.7694 0.08326
pH
Observed group 7.868 + 0.2540 7.874 +0.2469 0.8808
Surgery group 7.815 +0.2070 7.793 £ 0.2286 0.7183
p-value 0.4353 0.8737
Volume/mL
Observed group 3.079 £ 0.8377 3.211+£0.7133 0.4808
Surgery group 3.500 + 0.8880 4.296 + 0.6830 0.0008
p-value 0.1123 <0.0001
Total sperm count (x10% ejaculate)
Observed group 11.58 +2.406 10.11 +3.198 0.1298
Surgery group 11.15 + 1.330 145.2 +20.09 <0.0001
p-value 0.6020 <0.0001
Sperm concentration (Million/mL)
Observed group 5.011 +3.407 4.167 + 2.682 0.0068
Surgery group 5.474 +3.034 34.50 £ 15.39 <0.0001
p-value 0.7607 <0.0001
Motility (AFLP) (%)
Observed group 10.53 + 7.975 8.421 +6.021 0.0281
Surgery group 9.741 £ 6.627 45.00 + 6.934 <0.0001
p-value 0.0433 <0.0001
Motility (Sluggish) (%)
Observed group 8.947 + 4.882 8.684 + 5.735 0.8041
Surgery group 10.74 £ 7.031 19.81 +£7.000 <0.0001
p-value 0.3425 <0.0001
Motility (Immotile sperm) (%)
Observed group 70.00 + 25.87 72.37 £26.74 0.0952
Surgery group 73.52 £11.99 35.19 £ 8.490 <0.0001
p-value 0.5383 <0.0001
Viability (% of total)
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Continued
Observed group 19.47 +10.39 17.11 £ 10.04 0.0952
Surgery group 16.48 +11.99 64.81 + 8.490 <0.0001
p-value 0.0455 <0.0001
Kruger (Normal morphology) (% of total)
Observed group 31.05 +14.20 27.11+£11.82 0.0015
Surgery group 27.78 £ 14.70 59.81 £8.143 <0.0001
p-value 0.4546 <0.0001
Pus cells/HPF
Observed group 7.211 £ 4.674 8.053 +3.597 0.373
Surgery group 7.63 £2.937 2.296 + 1.409 <0.0001
p-value 0.7105 <0.0001

Note Row comparison done by paired t-test and column comparison done by unpaired t-test. Categorical variables compared

using Chi-square test statistics. P-value < 0.05 considered statistically significant. NS = not significant; AFLP = active forward

linear progression; HPF = high power field.

cells (p < 0.0001) decreased respectively.

According to the paired t-test analysis showing whether the difference be-
tween semen parameters of varicocele patients was significant; semen volume (p =
0.0008), total sperm count (p < 0.0001), sperm concentration (p < 0.0001), active
forward linear progressive (AFLP) motility (p < 0.0001), immotile sperms (p <
0.0001), sluggish sperm motility (p < 0.0001), viable sperms (p < 0.0001), mor-
phological normal forms (p < 0.0001), pus cells (p < 0.0001) values differed be-
fore and after surgery. However, there was a significant reduction in sperm con-
centration (p = 0.0068), active forward linear progressive (AFLP) motility (p =
0.0281), and morphological normal forms (p = 0.0015) in patients who were be-
ing observed over the 180 days of follow-up (Table 4).

3.3. Comparison of Percentage Change in Semen Analysis
between the Observed Group and Surgery
Group over 180 Days of Follow-Up

The total percentage change in semen analysis over 180 days of follow-up be-
tween the two groups is shown in Figure 2. A significant percentage increase in;
total sperm count (840.7%; p = 0.0197), sperm concentration (582.1%; p =
0.0125), active forward linear progressive (AFLP) motility (219.7%; p < 0.0001),
sluggish sperm motility (95.7%; p = 0.0008), viability as a percent of the total
(155.2%; p < 0.0001), and morphological normal forms (110.9%; p < 0.0001) was
observed in patients who had undergone the surgery compared with those who
were being observed. However, immotile sperms (-51.71%; p < 0.0001) were
significantly reduced in the surgery group.

3.4. Post-Surgery Complications and Pregnancy Rate

In the surgery group, 4 patients recorded postoperative pain requiring strong
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Figure 2. Comparison of percentage change in semen analysis between the two groups over 180 days of follow-up ((a) = % change
in pH; (b) = % change in semen volume; (c) = % change in sperm count; (d) = % change in concentration (conc.); (e) = % change
in motility (AFLP); (f) = % change in motility (sluggish); (g) = % change in sperms mortality; (h) = % change in viability; (i) = %
change in morphology).

opioids, 1 person had post-operative erythema on day 4 of operation, and 1 pa-
tient had skin allergy to chlorhexidine cleaning solution 3 days after the surgery
(Table 5).

From Table 5, all consented participants had male factor fertility at the onset
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Table 5. Post-surgery complications and pregnancy rate.

Variable Frequency Percent (%)

Post-surgery complications

Peri-incisional erythema 1 1.3
Immediate postoperative pain requiring opioids 4 5.3
Skin allergy to a chlorhexidine cleaning solution 1 1.3

Pregnancy rate after 180 days of follow-up
Surgery group 19 25.3
Observed group 0 0.0

Note: Data presented as frequency and percent.

of the study. However, a 25.3% (19/75) pregnancy rate was recorded in the sur-
gery group after 180 days of follow-up but no pregnancy rate was reported in the

observed group.

4. Discussion

To the best of our knowledge, this is the first prospective follow-up study on the
effect of varicocelectomy on semen parameters among patients seeking infertility
treatment in Tamale, Ghana. Varicocele is found to be responsible for 45% -
80% of male infertility [25] [26] [27]. Choi and Kim [6] reported 30% to 35%
primary infertility and 69% to 81% secondary infertility among patients with va-
ricocele.

In this study, all participants at baseline were clinically confirmed [20] and
diagnosed with varicocele [18]. In addition, participants presented with altera-
tions in semen volume, total sperm count, the concentration of spermatozoa,
motility, or morphology according to WHO parameters [28]. Presently in medi-
cal practice, impairment of semen parameters, most especially sperm concentra-
tion, sperm count, morphology, and motility suggest that a varicocele might be
present [1] and this should prompt physical examination and ultrasound studies
of the scrotum [18].

Varicocele affects spermatogenesis and studies conducted earlier suggested
three (3) mechanisms: 1) Slow circulation in varicose veins of the leg, and as the
leg varicosities can lead to local skin destruction, so also can varicoceles destroy
the germinal epithelium less dramatically. 2) Also, the large volume of slowly
circulating blood may act as a radiator surrounding the testicles, thus reproduc-
ing the experimental scrotal insulation. 3) Lastly, the sheer bulk of the varicocele
holds the testicle in one position, thereby preventing the normal physiological
cooling mechanism from working efficiently [29] [30]. In recent times, however,
no mechanism has conclusively explained infertility in men with varicocele, with
several possible intermediaries being; oxidative stress, scrotal hyperthermia, tes-
ticular hypoperfusion, testicular hypoxia, and backflow of toxic metabolites

which may lead to failure of spermatogenesis and damage to sperm DNA [1] [7]
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(8] [9].

In the treatment of male infertility with varicocele, varicocele repair is widely
used. However, the effectiveness of microsurgical ligation of the internal sper-
matic vein and subsequent improvement in fertility remains to be clarified [31].
In this study, microsurgical sub-inguinal varicocelectomy was used to correct
the varicocele in the surgery group. After 180 days of follow-up, semen volume,
total sperm count, sperm concentration, active forward linear progression
(AFLP), sluggish sperm motility, viable sperms, and morphologically normal
forms increased significantly. This is in line with several other studies [13] [32]
[33] [34] including a meta-analysis by Agarwal et al [1] who found that surgical
varicocelectomy is an effective treatment for improving the semen parameters of
infertile men with a clinically palpable varicocele. The possible explanation may
be that microsurgical sub-inguinal varicocelectomy confers corrections by pre-
venting a retrograde blood flow [35], improves scrotal venous circulation at the
scrotum by normalizing the countercurrent heat exchange mechanism that in-
volves the pampiniform plexus, and reducing failure of spermatogenesis since no
such observation was found in the semen parameters of the observed group.

Despite pregnancy outcomes being central to evaluating fertility status among
couples, sperm density may be an important measurement in men especially af-
ter several studies linking sperm density to fertility status. A prospective study by
Guzick et al [36] found that semen parameters such as normal sperm morphol-
ogy less than 9%, motility of less than 32%, and sperm concentration of less than
13.5 x 10°/mL suggested subfertility with the percentage of normal sperm mor-
phology being the prevailing discriminator between fertile and infertile men. In
contrast to this, Nallella et al [17] reported sperm concentration and motility as
superior indicators to the percentage of normal morphology between fertility
and infertile population. In this study, not only the sperm density, but a signifi-
cant increase in the overall percentage change in; total sperm count, sperm con-
centration, motility (AFLP), and the normal sperm morphological was observed
in the surgery group. Aside from the difference sperm characteristics to distin-
guish between fertility and infertility, a common observation is that better preg-
nancy outcomes are associated with better semen parameters.

Clinical varicocele has been studied extensively, however; inconsistent find-
ings have been reported. A 36 to 74 months randomized controlled trial (RCT)
of 96 infertile men with left-sided varicoceles (56 had surgery and 46 had no
surgery) conducted by Nilsson et a/. [37] found that varicocele repair was not ef-
fective since the semen analysis findings and reported pregnancy rates did not
vary significantly among study groups. Breznik et al [15] also reported a higher
pregnancy rate in the untreated group (53.7% or 22/41) compared with the sur-
gery group (34.2% or 13/38) in a four-year prospective RCT and concluded that
varicocele repairs did not positively affect the semen parameters and pregnancy
rate. In this study, however, the surgery group recorded a 25.3% (19/75) preg-
nancy rate after 180 days of follow-up but no pregnancy rate was reported from
the observed group. This finding is in line with other studies [14] [38] [39] who
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reported a significant improvement in the concentration and motility of the
sperm, and a higher pregnancy rate in the surgery group compared with the un-
treated group. There is the need for a longer follow-up period to have a more
comprehensive picture of the pregnancy rate following subinguinal microscopic
varicocelectomy and to understand the correlation between changes in semen
parameters and the pregnancy rate in either group.

Czaplicki et al. [40] and Witt and Lipshultz [27] reported a rate of 4.3 to
13.3% azoospermia in varicocele patients. In this study, the semen parameters
did not improve in 6.5% of patients with azoospermia in the surgery group. This
may imply that spermatogenesis had failed and the surgery was not able to re-
verse azoospermia. Although the mechanisms leading to failure of spermatoge-
nesis in patients with varicocele are not fully elucidated, some studies have
linked it to sperm DNA damage associated with increased scrotal temperature
[12], epigenetic alterations [11], and increased production of reactive oxygen
species (ROS) and apoptosis [9]. Not all patients with varicocele will improve
following surgery [41].

In the surgery group, the following postoperative complications were ob-
served: 1) Postoperative erythema 1 (1.3%); a mild form of surgical site infection
which was noticed on a postoperative day 4. Wound swab for culture and sensi-
tivity yielded negative culture. The wound healed spontaneously without the
need for antibiotics. 2) Post-operative pain requiring strong opioids 4 (5.3%); the
majority of patients did not experience pain postoperatively. All patients re-
ceived paracetamol 1000 mg tid for 24 hours. Four patients, however, expe-
rienced severe postoperative pain that was not relieved by paracetamol. They,
therefore, were given IM Pethidine 50 mg tid to control their pain. 3) Skin aller-
gy to Chlorhexidine 1 (1.3%); one patient had excoriation of the scrotal skin 3
days after the surgery. This was attributed to the use of a Chlorhexidine cleaning
solution to prep the skin before surgery. This was treated with skin moisturizing
shea ointment and healed spontaneously by postoperative day 7 [42].

It is recommended to use microsurgical sub-inguinal varicocelectomy for sim-
ilar patients, however, further studies with a larger sample size are needed to

provide more evidence to recommend this therapy.

5. Conclusion

Long-standing varicocele may affect semen parameters and this is seen by caus-
ing a further decrease in semen volume, total sperm count, concentration of
spermatozoa, motility, or normal sperm morphology. This study found that mi-
crosurgical sub-inguinal varicocelectomy improves semen parameters and preg-
nancy rate, hence, effective treatment of infertile men with a clinically palpable

varicocele.
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Appendix

Questionnaire

To be completed by each subject participating in the study

Code: vnvnriniiiiiiiiieee e

Please tick [V] the appropriate box where applicable
Pre-assessment check for exclusion in the study

1) Are you a known hypertensive patient? [ ] Yes [] No

2) Are you a known diabetic patient? [ ] Yes [] No

3) Have you ever been diagnosed of tuberculosis? [ ] Yes [] No

4) Do you have past history of any of this; mumps orchitis, undescended tes-

tis, or orchidectomy? [ ] Yes [] No

5) Are you on/or ever been administered with anti-estrogen and/or testoste-

rone replacement therapy?

[]Yes []No

Sociodemographic characteristics of study participants
1) Al v

2) Sex:

[ ] male [ ] female

3) Marital status

[ ]single [] married [ ]divorced [ ] widowed

4) Highest Education level

[ ] none [ ] primary [ ]secondary [] tertiary

5) Occupation:

[ ] unemployed [ ] trader/self-employed [ ] government worker

[ ] private worker [ ] others (please specify)...............

6) Ethnicity:

[ ] Dagomba [ ] Dagarba [ ] Gonja [ ] Frafra [ ] Mumprusi

[ ] Ewe [JAkan []Ga [ ] others (please specify)...............
Lifestyle

7) Do you consume alcoholic beverages? [ ] yes []no

If yes to question 6, how many alcoholic beverages do you consume on an av-

erage per day?

[]11bottle []2 -3 bottles [ 1>3 bottles
8) Do you smoke cigarette? [ ] yes []no
If yes, []11pack/day []2pack/day []>2 pack/day

9) Number of sexual partners? [ ] one []two []three [ ] four [ ] more

than four

Brief medical history
10) How long have you and partner been trying to conceive with unprotected

sexual intercourse?

Months: .............. Years: oooovvnvnnnnn.

11) Have you ever had a pregnancy with your current partner?
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[ ] Yes [ 1 No
If yes to question 10, how many pregnancies? ............ How many did your
partner successfully give birth to? .......

12) Have you ever had a pregnancy with another partner?
[ ] Yes [ 1 No

If yes to question 11, how many pregnancies? ............ How many did your
partner successfully give birth to? .......

13) If you have children, how many are boy ............ and how many are
girls? ...

14) Has your current partner ever been pregnant with another partner?

[] Yes [ 1 No

If yes to question 13, how many pregnancies? ............ How many did your
partner successfully give birth to? .......

15) Have you had any problems with erection?

[]Yes [ 1 No

16) How often do you have sex with your partner?per/day ....................
per/week .........ocoeuinnen per/month ...................

17) Have you ever been treated for a sexually transmitted infection?

[ ] Yes [ 1 No

18) Did you ever had a surgery where your testes’ was brought into the scro-
tum when you were a child?

[ ] Yes [ 1 No

If so, did it affect your testes? .............. which sides(s)? ...............

19) Did you ever had a surgery of your testes?

[ ] Yes [ 1 No

If so, did it affect your testes? .............. which sides(s)? ...............

Anthropometric measurement

20) Height (cm): .....coooviiiiiinl.

21) Weight (kg): oeuvvveeniniiniininenes

22) BMI (kg/m®): cevvveiineeiieeieeannee,

25) Visceral fat: .......coovvviiininnnnnn.

Blood pressure measurement

26) SBP (mmHg): .......coooiiiiiinl

27) DBP (mmHg): .......oooviiniinnn.

28) Pulse (beat/minutes): ............

Post-surgery questions (Please tick [V] the appropriate box where appli-
cable)

29) Have you had any problems with erection post-surgery?

[]Yes [ ] No

30) Have you started having sexual intercourse with your partner?

[]Yes [ 1 No
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31) How often do you have sex with your partner? per/day ....................

per/week ..........coeueenee per/month ....................

32) Do you use lubricant(s) during sexual activity?

[]Yes [ 1 No

If so, what type/brand? ....................

33) Are you currently taking any medications on a regular basis?

[ ] Yes [ 1No

If so, what medication? ....................

34) Has your current partner complained of not seeing her menses (monthly

period)?

[]Yes [ 1No

If so, when? ...................

35) Has your partner been comfirmed pregnant?

[]Yes [ 1 No

If so, when did she disclose this information to you? ....................

36) Any other complication(s) after your surgery? ...........cccoevenennenes
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