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Abstract

Background Male infertility is a global problem, and varicoceles are a common and treatable cause of male infertility.
This study prospectively evaluated the effects of varicoceles on the fertility status and potential among Nigerian

men. The consequences of the presence, location, and grades of varicoceles on the fertility status of infertile men

with varicoceles were determined using a Doppler scrotal ultrasound scan and their seminal fluid parameters.

Methods One hundred infertile males with clinical varicoceles (study group) and 100 infertile males

without varicocele (control group) were recruited. Varicoceles were confirmed/excluded and graded

with an ultrasound scan in each subject. They also all had a seminal fluid analysis to measure their fertility potential.
The findings were compared and correlated in the two groups.

Results Most subjects in the study group (67%) had bilateral varicoceles, 31% had isolated left varicoceles,

and only 2% had isolated right varicoceles. The majority of the participants (61%) in the study group had secondary
infertility, while the majority (63%) in the control group had primary infertility (p=0.001). There were significant
increases in the prevalence of azoospermia (p=0.008) and oligospermia (p=0.030) with the higher grades of left
varicoceles.

Conclusion Bilateral varicoceles were significantly present in males with infertility in the study group. Varicoceles
were more common in males with secondary infertility, and higher grades of varicoceles were significantly more
associated with azoospermia and severe oligospermia. We recommend the routine use of ultrasound scans

to diagnose varicoceles for the optimal management of infertile male patients.
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1 Background

Infertility is the inability of a couple to achieve a
pregnancy after 12 or more months of cohabitation with
regular unprotected sexual intercourse. About 8-12%
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male accessory gland infection, acquired testicular
damage, chromosomal abnormalities, obstruction of the
vas deferens or ejaculatory duct, immunological causes,
and commonly, varicoceles [2—4].

Varicocele is the abnormal dilatation and elongation
of the network of testicular veins. It is the most common
and most treatable scrotal abnormality found in men with
infertility [3]. Varicocele is present in 15% of the general
male population, in 35% of men with primary infertility,
and up to 80% of men with secondary infertility [4, 5].
Unilateral varicoceles usually occur on the left side in 85%
to 90% of cases. Unilateral right varicocele rarely presents
in isolation in infertile men, but it occurs in about 10%
of patients with bilateral varicoceles [6]. Studies have
shown that varicoceles often induce bilateral testicular
dysfunction due to collateral and retroperitoneal venous
bypasses [7, 8]. Clinically palpable left varicocele may be
associated with a sub-clinical right varicocele following
an ultrasound scan, and it should be assumed to be a
bilateral disease in such patients. Consequently, unilateral
varicocelectomy in such patients may be an inadequate
treatment [8]. The diagnosis of varicoceles by clinical
evaluation is now frequently aided by an ultrasound scan
as an adjunct to physical examination [9, 10].

The purpose of this study was to prospectively evaluate
the impacts of varicoceles as an etiological factor in male
infertility. We studied and compared infertile Nigerian
male patients with and without clinical varicoceles
using scrotal ultrasonography and seminal fluid analysis.
We evaluated the effects of the presence, grade, and
anatomical side of varicoceles on the seminal fluid
parameters and the fertility status among aged-matched
infertile men.

2 Materials and methods

The study complied with the Helsinki Declaration, and
approval was obtained from the Research and Ethical
Committee of the Hospital. The participants in this study
all gave informed consent before their enrollment.

This study prospectively compared infertile male
patients who had clinical varicoceles with age-matched
infertile male patients without varicoceles as controls.
The subjects were all recruited from the urology clinics
of our hospital, a tertiary health facility. The study
population was patients with a clinical diagnosis of
infertility with two consecutive abnormal seminal fluid
analyses (SFA) whose parameters fell below the reference
limits prescribed by the World Health Organization
(WHO) [11]. Two hundred consenting patients who
met the inclusion criteria were enrolled consecutively.
They consisted of 100 males for the study population
and 100 males as the control group. Our exclusion
criteria include patients with varicoceles and normal
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seminal fluid parameters, subjects who previously had
varicocelectomy, and patients with other palpable intra-
scrotal lesions.

Detailed Scrotal Doppler ultrasound scans were
performed on all the subjects to confirm the clinically
diagnosed varicoceles, to identify sub-clinical varicoceles,
and to grade them using the Sarteschi grading system
[12]. Sonological examinations were performed by
a dedicated radiologist using a real-time ultrasound
scanner (Toshiba Nemio XG diagnostic Ultrasound
System) using a 7.5—10 MHz linear transducer. Diagnosis
of varicoceles was confirmed by visualizing the dilated
pampiniform plexus of veins measuring greater than
2 mm in diameter. The largest diameters of dilated veins
were identified and measured on each side in both supine
and erect positions.

The data collected were analyzed using Standard
Statistical Package for Statistical Package for Social
Science (SPSS®) for Windows, version 20.0.0 17.0.1;
2011. The categorical and continuous variables in the
case and control populations were compared using Chi-
square and Student T test, respectively. Probability values
of p<0.05 were considered significant.

3 Results

3.1 Demography

A total of 200 subjects consisting of 100 infertile men
with clinical varicocele (study group), and 100 infertile
men without varicocele (control group) were enrolled
for the study. The patients were age-matched with a
mean age +SD of the participants of 39.00+6.63 years
and 38.27 £5.63 years for the study and control groups,
respectively (p<0.9; £=0.103, Table 1).

3.2 Frequency and grades of varicoceles

Of all the subjects in the study group, the majority
67(67%) had bilateral varicoceles, while 31(31%) had
isolated left varicocele; only 2 persons had isolated right
varicocele (Table 2). Sonographic grade 4 was the most
frequent grade of varicoceles seen in 42 (42.0%) and 73

Table 1 Age distribution of participants

Age (years) Controls N (%) Cases: N (%)
20-29 4(4.0) 6 (6.0)

30-39 45 (45.0) 43 (43.0)
>40 51(81.0) 51(51.0)
Total 100 100

Mean +SD (years) 38.27+563 39.00+6.63

p=0.8003, x*=0.4455
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Table 2 Side distribution of varicocele among cases Table 5 Nature of infertility among participants
Varicocele location Frequency Percent (%) Types of infertility Controls: N (%) Case N (%)
Unilateral 33 33.0 Secondary infertility 37(37.0) 61(61.0)
Bilateral 67 67.0 Primary Infertility 63 (63.0) 39(39.0)
Right varicocele Total 100 (100.0) 100 (100.0)
Present 69 69.0 X2: 11.525,p=0.001
Absent 31 31.0
Left varicocele
Present 98.0 98.0 e . . . .
The qualitative abnormalities seen in the seminal fluid
Absent 20 20

Table 3 Sonographic grading of varicoceles in the study group

Grade Right-sided varicocele  Left-sided varicocele
N (%) N (%)

0 30(30.0) 2(2.0)

1 1(1.0) 0(0.0)

2 25(25.0) 16 (16.0)

3 2(2.0) 2(2.0)

4 42 (42.0) 73 (73.0)

5 0(0.0) 7(7.0)

Total 100 (100.0) 100 (100.0)

cases (73.0%) on the right and left, respectively, in the
study group (Table 3).

3.3 Pampiniform plexus diameters and testicular volumes
The mean diameters of the right and left pampiniform
plexuses measured in the study group were significantly
higher than those in the control group.

The mean volume of the left testis in the study group
was lower than the same parameter in the control group.
Conversely, the mean volume of the right testis in the
study group was higher than that of the right testis in the
control group (Table 4).

3.4 Fertility status and seminal fluid parameters

of subjects
The majority of the participants in the study group
had secondary infertility while most of the subjects
in the control group had primary infertility (Table 5).

parameters of the subjects in the study and control
groups are shown and compared in Table 6. Statistically
significant increases in the prevalence of azoospermia
(»=0.008, x*=13.785) and oligospermia (p=0.030,
x*=19.592) were observed with the higher grades of
left varicocele (Table 7). However, the prevalence of
azoospermia (p=0.34, x*=8.701) and oligospermia
(p=0.133, Y*=5.597) in subjects with higher grades of
right varicocele was not significant (Table 8).

4 Discussion

Varicoceles are dilated and tortuous testicular veins. They
are a well-established cause of male infertility worldwide
with a higher prevalence in infertile males than in the
general population. They can cause progressive testicular
damage if left untreated, and they are the most surgically
correctable etiology of male infertility [3-5, 13, 14].

The age range of 22 to 52 years for the participants in
this study is very similar to those previously reported
from our environment by Jeje et al.13 (26-54 years),
Ibrahim et al. [15] (21 to 53 years), and Ahmed et al.
[16] (18 to 56 years). However, the modal age group
of >40 years observed was higher than what Ibrahim
et al. [15] reported. The observed difference may be
attributable to the sociocultural differences in behavior
in the settings of the two studies. Marriages at earlier
ages are more common in the north of Nigeria than in
the South where our subjects are domiciled. However,
Levinger et al. [17] reported an age-related prevalence of
varicoceles with increases of about 10% for each decade
of life.

Secondary infertility =~ was  significantly more
preponderant type of male infertility in the varicocele
group from our study. This finding is similar to that

Table 4 Mean diameters of pampiniform plexus and testicular volumes in the participants

Parameter Controls (100) Cases (100) ttest p value
Right pampiniform Plexus diameter (mm) 1314022 2214068 —12453 <0.001
Left pampiniform Plexus diameter (mm) 149+0.18 3.05+0.70 —21.684 <0.001
Mean Right testicular volume (cm?) 11.55+£2.385 11.95+4.31 —-0.788 0432
Mean Left testicular volume (cm?) 11.11+£3.46 10.51+4.16 1.088 0.278
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Table 6 Abnormal parameters in the seminal fluid analyses of

the groups

Qualitative abnormalities

Control: 100 (%) Case: 100 (%)

Azoospermia

Absent

Present

Test statistics: x°=17.730, p< 0.001
Oligospermia

Absent

Present

Test statistics: y°=13.542, p<0.001
Asthenozoospermia

Absent

Present

Test statistics: x*=3.380, p=0.066
Necrozoospermia

Absent

Present

Test statistics: >=0421,p=0.516
Teratozoospermia

Absent

Present

Test statistics: x°=0.505, p=0477

53(53.0) 81(81.0)
47 (47.0) 19 (33.0)
65 (65.0) 39(39.0)
35(35.0) 61 (61

56 (56.0) 43 (43.0)
44 (44.0) 57 (57.0)
94 (94.0) 96 (96.0)
6 (6.0) 4(4.0)

100 (100.0) 98 (98.0)
0(0.0) 2(20)
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of Witt and Lipshultz [5]; they also reported a higher
frequency of varicoceles in men with secondary infertility
than in men with primary infertility. This supports the
opinion that varicoceles cause a progressive decline
in male fertility over time if untreated [18]. Bilateral
varicoceles had a higher frequency than isolated unilateral
varicoceles in this study. Several other authors [13, 15,
19] have also previously observed and reported similar
greater frequencies. Bilateral varicoceles often combine a
clinically evident left varicocele with a sub-clinical right
varicocele, usually diagnosed by ultrasonography [10].
Therefore, necessary consideration should be given to the
possibility of a sub-clinical component when planning
for wunilateral varicocelectomy after only physical
examination. Varicoceles were also significantly more on
the left side, either as a unilateral left varicocele or as a
component of bilateral varicoceles. This finding agrees
with the previous reports that varicoceles occur more
commonly on the left side [10, 13]. The right testicular
vein usually drains directly into the inferior vena cava at
an oblique angle, and the left testicular vein drains into
the left renal vein at a right angle [20]. These anatomic
differences in venous drainage between the left and right
testicular veins cause higher hydrostatic pressure in the
left testicular vein. This pressure is transferred to the
pampiniform plexus and accounts for the predominance
of left-sided varicoceles.

Table 7 Relationship between left varicocele grades and seminal fluid abnormalities

Seminal fluid
abnormalities

Grade 1 N=0 (%)

Grade 2 N=16 (%)

Grade 3 N=2 (%) Grade 4 N=73 (%) Grade 5 N=7 (%)

Azoospermia

Absent 2(2.5)

Present 0(0.0)

Test statistics: x°=13.785, p=0.008
Oligospermia

Absent 0(0.0)

Present 2(34)

Test statistics: x°=19.592, p=0.030
Asthenozoospermia

Absent

Present

2(4.7)
0(0.0)
Test statistics: x> =8.093, p=0.088
Necrozoospermia
Absent 2(2.1)
Present 0 (0.0)
Test statistics: x°=1.506, p=0.826
Teratozoospermia
Absent 2(2.1)
Present 0(0.0)
Test statistics: x°=0.737, p=0.947

13(16.5)
2(10.5)

493)
11 (20.0)

15 (16.0)
0(0.0)

15 (15.6)
0(0.0)

(2.5) 60 (75.9) 2(25)

0.0) 12 (63.2) 5(26.3)

0.0) 25 (64.1) 6(154)

(34) 47 (79.7) 1(1.7)

0.0) 32 (74.4) 5(11.6)

40 (72.7) 2(3.6)

22.1) 68 (72.3) 7(
0(0.0) 4(100.0) 0(
2.0 70 (72.9) 7(73)
0(0.0) 2(100.0)
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Table 8 Relationship between right varicocele grades and seminal fluid abnormalities

Seminal fluid Grade 1N=1 (%) Grade 2 N=25 (%)

abnormalities

Grade3N=2 (%) Grade 4 N=42 (%) Grade 5 N=0 (%)

Azoospermia
Absent 1(1.7) 25 (42.4)
Present 0(0.0) 0(0.0)
Test statistics: y’=8.701, p=0.34

Oligospermia
Absent 0(0.0) 6(23.1)
Present 1(2.3) 19 (43.2)
Test statistics: y>=5.597, p=0.133

Asthenozoospermia
Absent 0(0.0) 11(35.5)
Present 1(2.6) 14 (35.9)
Test statistics: y’=2.575, p=0.462

Necrozoospermia
Absent 1(1.5) 24 (35.3)
Present 0(0.0) 1 (50.0)
Test statistics: y°=0.240, p=0971

Teratozoospermia
Absent 1(1.5) 25 (36.8)
Present 0(0.0) 0(0.0)

Test Statistics: y’=1.373,p=0.712

2(34) 31 (52.5) 0(0.0)
0(0.0) 11 (100.0) 0(0.0)
0.0 20(76.9) 0.0)
4 22 (50.0) 0
0.0) 20 (64.5) 0.0)
(5.1) 22 (56.4) 0
2(2.9) 41(60.3) 0(0.0)
1(50.0) 0(0.0)

2(2.9) 40 (58.8) 0(0.0)
0(0.0) 2(100.0) 0(0.0)

The mean testicular volumes in our study group were
lower than those in the control group with no statistical
difference. Pasqualotto et al. [21] also reported that the
testicles were of smaller volumes in their infertile patients
with varicoceles than in fertile men without varicoceles.
Varicoceles can result in the arrest of testicular growth
and consequent reduction in testicular volume [21, 22].

The diagnosis of male infertility requires consistent
abnormality of semen fluid analysis, but other factors may
also contribute to sub-fertility/infertility when the semen
analysis parameters are normal. The components of SFA
that are of primary concern include semen volume, sperm
concentration, sperm motility, and sperm morphology
[11]. In our study, spermatozoa count was significantly
more affected in the patients with left-sided varicoceles,
resulting in severe oligospermia and azoospermia.
The abnormal parameters were also more pronounced
with the higher grades of the varicoceles. This finding
indicates that the adverse effects of varicoceles on
the seminal fluid parameters increase in severity with
increasing grades. Tchovelidze et al. [23] observed
disturbance of spermatogenesis in approximately 80% of
infertile patients with bilateral varicoceles, with extreme
oligospermia and azoospermia being the most common
abnormalities. Villanueva-Diaz [24] et al. also reported
that their patients with varicoceles had lower numbers
of functional spermatozoa per ejaculate, but that this

and other abnormalities were not related to the grades
of varicoceles. Multiple hypotheses exist to explain the
observed effects of varicoceles. These include elevated
intratesticular temperature, retrograde flow of adrenal
metabolites, Leydig cell dysfunction, elevated reactive
oxygen species, depressed total antioxidant capacity
levels, and reduced oxygen tension from venous stasis
[7, 8]. No single theory can explain all the effects of
varicoceles on male infertility, but oxidative stress acting
through DNA damage and fragmentation seems to be a
central mechanism [25, 26]. Therefore, the increasing
advocacy for the use of adjuvant oral anti-oxidants
to improve semen parameters in infertile men is also
justifiable after varicocelectomy [27].

Oligospermia was the most common seminal fluid
abnormality in the varicocele group. Osifo et al. [28] also
reported oligospermia as the most common seminal
fluid abnormality in subfertile men with varicoceles. The
deleterious effects of varicocele tend to be progressive
in nature, resulting in testicular function decline and
loss of previously established fertility [4—6]. The second
most common seminal fluid abnormality in both groups
was asthenozoospermia. Okeke et al. [29] noted that
varicocelectomy in patients with preoperative oligospermia
resulted in significant improvement in all the semen
parameters except the sperm morphology. However, they
observed no improvement of significance in the semen
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parameters when varicocele patients with preoperative
normospermia associated with asthenospermia or
teratospermia or those with azoospermia had the surgery
done [29]. Overall, evidence suggests a beneficial effect
of varicocelectomy on semen quality in patients with
varicoceles [30].

5 Conclusion

Bilateral varicoceles are significantly present in males
with infertility. The varicoceles are commoner in males
with secondary infertility, and higher grades of varicoceles
are significantly associated with abnormal seminal fluid
parameters.

6 Recommendations

Routine use of ultrasound scans to confirm isolated clinical
varicoceles and to diagnose sub-clinical varicoceles is
recommended for the optimal management of infertile
male patients.
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