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Background: Male infertility is a common and complex problem and, despite much research in this field,
the major cause of infertility unfortunately remains unknown. Genital infection and varicocele are important
causes of infertility.
Aims: To compare the influence of genital infection
and varicocele individually on male infertility based on
semen analysis.
Study Design: Cross-sectional study.
Methods: The study included 120 infertile patients divided into two groups according to the presence of genital infection or varicocele. The first group included 60
examinees with proven genital infection, but without
varicocele formation. The second included 60 patients
with varicocele, regardless of the varicocele grade, but
without genital infection. The fertile parameters were
compared and an assessment was performed on the im-

pact on quality of spermatogenesis due to infection and
varicocele.
Results: There is a statistically significant difference regarding abnormal forms of spermatozoids (45.94±9.79
vs. 25.27±6.54) and progressive motility (8.15±1.24
vs. 24.95±7.2), between two groups of patients. However, acidity of ejaculates, minimum sperm concentration, total spermatozoid motility and ejaculate volume
showed no statistically significant difference.
Conclusion: The study showed a stronger negative influence of genital infection on fertile parameters over
varicocele. The significance of our study is the lack of
contemporary researches comparing varicocele and
genital infection influence on male infertility individually.
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Infertility is related to the disability of a sexually active,
couple not using contraception to become pregnant within one
year. Male infertility is a complex, contemporary problem,
which affects approximately every 20th person. The etiology
of infertility usually remains unknown, despite detailed and
comprehensive research in this field (1-3).
Genital infection and varicocele are the main causes of male
infertility worldwide. Genital infection can impair the quality of
spermatozoa and decrease the function of male accessory glands.
Nevertheless, it is a correctable cause of male infertility (4). Contemporary studies claim that varicocele can be associated with

significant and progressive testicular damage if started during
adolescence, which can permanently decrease fertility. Nevertheless, only a small percentage of men with varicocele are infertile,
although almost 30% of men with abnormal semen parameters
have clinical varicocele (5,6). Initially, the diagnosis of infertility
in males is established through the analysis of semen (7).
Since there is no contemporary research with regards to the
comparison between genital infection and varicocele influence on male infertility, the aim of our research is to compare
genital infection and varicocele influence on male infertility,
separately, based on semen analysis.
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MATERIALS AND METHODS
The study included 120 infertile patients divided into two
groups according to the presence of genital infection or varicocele, for the period between 2008 and 2013. The first group
consisted of 60 examinees with a proven genital infection but
without a varicocele formation. The second group included 60
patients with different grades of varicocele, but without genital
infection. All patients had a minimum of a three-year history of
infertility. We compared the fertile parameters and conducted
the assessment of infection and varicocele impact on the quality of spermatogenesis. Microbiological tests were used for
determining the presence of genital infection. We did not observe effects of surgical or medication treatment amongst the
two groups of patients, since the emphasis was on pre-treatment
values of semen analysis. Physical examination for varicocele
presence was performed according to the criteria of the European Association of Urology (EAU) Guidelines on Male Infertility (5) and confirmed by color Doppler ultrasound.
We included subclinical varicocele patients in our study because of their impaired semen analysis (sperm count, total and
progressive motility and abnormal forms), accompanied with
a three-year infertility period. These occasions make them
equal to those patients with clinically present varicocele, regarding the criteria of our study. Besides that, there are studies
that indicate the influence of subclinical varicocele on male
infertility (8-10).
We used a color Doppler flow imaging system and 7.5 MHz
linear-array transducer (Hewlett-Packard-Sonos 1000; Providian Medical Equipment LLC, Willowick, OH, USA). The
7.5 MHz transducer was applied to the patient transscrotally.
Color Doppler is the method of choice for detecting spermatic
vein reflux and for classifying the grade of varicocele, regarding World Health Organization (WHO) 2000 guidelines on
male infertility which state that a varicocele diagnosis should
be confirmed by color Doppler (5). The contemporary review
(11) shows that color Doppler is currently the most widely
employed diagnostic method for detecting and classifying
varicocele caused by venous reflux, as it is reliable and easily
performed. Both testicular units were examined in supine and
upright positions and during normal inspirium and Valsalva
maneuver. Then the color imaging was done by placing the
Doppler probe in the direction of the flow in the spermatic
vein under the guidance of visible flow (12). A Doppler ultrasound criterion for varicocele is present in the vein in diameter
from 3 mm or greater (13).
Sperm analysis
After 5 days of sexual abstinence, patients provided a
sperm sample through self-administered masturbation, colBalkan Med J, Vol. 32, No. 3, 2015

lected into sterile sample cups without the use of a lubricant.
Samples were taken in our facility. The sperm samples were
analyzed using a Sperm Quality Analyzer (SQA IIC-P; Medical Electronic Systems, Perchtoldsdorf, Austria), after 20
minutes of liquefaction. Sperm concentration, progressive
motility, total motility, viability and morphology were determined. The reference values used, with the lower reference
limit (95% confidence intervals) of the above-mentioned semen parameters, were taken from the criteria provided by the
EAU guidelines (5).
Volume and acidity (pH)
The volume and pH of the fresh samples were determined
according to our previous research (7), with the usage of digital pH-meter (the Extech EC510; Extech Instruments Corporation, Long Branch, NJ, USA) for acidity determination.
Microbiological analysis
This analysis was performed according to our previous
study (7), where we used the polymerase chain reaction (PCR)
technique on a portable PCR system (Palm PCR F1-12, California, United States), for antigen detection. For the purpose
of this research, there was no separation of examinees in subgroups according to the species involved.
Inclusion criteria
The first group included patients with a history of infertility
which lasted for at least three years with an abnormal semen
analysis and painful varicocele, with no concomitant urological diseases. The second group included patients with infertility that lasted for at least three years, had a positive urethral
smear along with a positive microbiological semen sample
and no other concomitant urological disease.
Exclusion criteria
Since newer studies indicate that smoking influences fertility parameters, we excluded all persistent smokers and those
who were temporary smokers. We also excluded patients who
experienced alcohol abuse. Patients with chromosomal abnormalities, sperm autoantibodies, testicular tumors or those with
systemic diseases were not included in our study. Diabetic patients and those with cystic fibrosis or who had undergone a
vasectomy were also excluded from this research.
Ethics
Each subject signed the acceptance of the study protocol,
in which the Ethical Principles for Medical Research Involving Human Subjects (The Helsinki Declaration) were clearly
stated.
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Statistical analysis
Statistical analysis has been performed by the Statistical
Package for the Social Sciences (SPSS) version 11 for Windows software package (SPSS Inc., Chicago, USA). Methods
of statistical description included the Z test for proportion and
the Student T test, in order to determine statistical significance. The difference of the values obtained was considered
to be significant when p<0.05, and highly significant when
p<0.01.

TABLE 1. Distribution of bacterial species present in the
first group of patients
Microorganism
Chlamydia trachomatis

20

Neisseria gonorrhoeae

17

Mycoplasma genitalium

8

Trichomonas vaginalis

6

Ureaplasma urealiticum

4

Micoplasma hominis

3

Herpes simplex virus

2

RESULTS
The first group included 60 examinees with proven genital
infection, with an average age of 33±4.5 (ranging from 25 to
50). Table 1 provides the frequencies of common causes of
genital infection. During the comparison of the semen parameters with the group of patients with varicocele, there was no
sub-grouping regarding the type of infective agent.
The second group entailed 60 patients with varicocele formation, with an average age of 30±5.5 (ranging from 22 to
53). Table 2 shows different distributions of varicocele grade
amongst the second group of patients. By comparing semen
parameters with the first group, there was no sub-grouping
regarding the varicocele grade. We evaluated homogeneous
groups and no statistical difference was found for age.
According to the data presented in Figure 1, there was no
significant difference in the acidity of ejaculates between the
two groups of patients (p>0.05), nor regarding ejaculate volume (p>0.05).
Data from Figure 2 and Figure 3 clearly reveal a highly
statistically significant difference in progressive motility and
abnormal forms of spermatozoids (p<0.01) amongst those
two groups of patients, unlike sperm concentration and total
spermatozoid motility which are not significantly different
(p>0.05).

DISCUSSION
Our study shows a stronger negative influence of genital
infection on fertile parameters over varicocele. There was a
highly statistically significant difference regarding abnormal
forms of spermatozoids and progressive motility. Nevertheless, there were no significant differences in ejaculate volume,
sperm concentration, ejaculate acidity and total spermatozoid
motility between those two groups. Although it was noticed
that the values for total spermatozoid motility were lower in
infertile examinees with varicocele compared to those for in-

Number of patients

TABLE 2. Frequency of different varicocele grades among
the second group of patients
Varicocele grade

Number of patients

Subclinical varicocele

23

Grade 1

18

Grade 2

10

Grade 3

9

12

p>0.05

10
8
6

9.70
9.07
8.11

7.53
6.90

p>0.05
9.70
9.11

7.82

7.29
6.70
4.70
3.84

4
3.01
2

4.60
3.80
2.88

1.96
1.10

2.30
1.50

0

FIG. 1. Comparison of pH and volume of ejaculate between two groups
of infertile patients
Light grey boxes represent the mean±SD of the group of patients with
genital infection while horizontal lines represent average value and
lines show the minimum and maximum. Dark grey boxes represent the
mean±SD of the group of patients with varicocele, and lines indicate
the minimum and maximum.

fertile examinees with genital infection, as well as ejaculate
volume and the number of spermatozoids in ejaculate, the
study clearly shows a better outcome of varicocele on semen
and fertile parameters than genital infection.
Many contemporary studies (7,14,15) concerning the correlation between pyospermia or leucocytospermia and decreased semen parameters. Those authors claim that asymptomatic pyospermia has great influence on male infertility,
with significant occurrence, and it can reflect infectious or
inflammatory disorders. Nevertheless, the role of specific
genital tract infections is crucial. The research of SanockaMaciejewska et al. (16) showed significant deterioration in
Balkan Med J, Vol. 32, No. 3, 2015
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25

p>0.05

20

p>0.05

19.12
15.94

15.13

15

13.16
10 10.53

9.19

11.32
9.82

9.31

5

8.17
6.94

7.50

7.22

5.09
3.99

4.32

4.58

1.98

0

3.88
2.65

FIG. 2. Comparison of sperm count and total motility between two
groups of infertile patients
Light grey boxes represent the mean±SD of the group of patients with
genital infection while horizontal lines represent average value and
lines denote the minimum and maximum. Dark grey boxes represent
the mean±SD of the group of patients with varicocele, and lines
indicate the minimum and maximum.
80

p<0.000

p<0.001

70

68.87

60

59.08
51.24

50

44.04

40
24.95

22.63

20

0

38.64

36.22

30

10

45.91

8.15

11.46
10.22
6.67
5.43

15.43

26.43

32.1
25.27
17.96
11.42

FIG. 3. Comparison of progressive motility and abnormal forms
between two groups of infertile patients
Light grey boxes represent the mean±SD of the group of patients with
genital infection while horizontal lines represent average value and
lines indicate the minimum and maximum. Dark grey boxes represent
the mean±SD of the group of patients with varicocele, and lines denote
the minimum and maximum.

almost all parameters of semen in patients with genital tract
infection in comparison to healthy controls, but without a statistically significant difference compared to the infertile group
without infection. Unlike in our study, they did not precisely
state the cause of infertility in the second group of patients,
nor did they investigate varicocele influence on male infertility. A study made by Ma et al. (17) indicated a significantly
decreased sperm concentration, sperm progressive motility,
and sperm viability, but there was no remarkable difference
in semen volume and non-progressive motility between infertile patients with varicocele and normal donors in the control
group. Their study did not include patients with genital infections, however, so the study could not establish a comparison between the two major factors of male infertility, unlike
Balkan Med J, Vol. 32, No. 3, 2015

our study. Abdulmedzhidova et al. (18) examined infertile
patients with and without Herpes simplex virus (HSV) infection in their study. In the comparison group, there were patients with varicocele, including patients with HSV. Their research showed that there is no significant difference between
the majority of sperm parameters in the HSV-positive and
HSV-negative groups. In contrast to this study, our research
showed that there is a significant difference between a few
mean values of sperm parameters and no difference between
ejaculate volume, total motility and sperm concentration
amongst the two groups of infertile patients, which implies
that there is a better prognosis in patients with varicocele
but without genital infection. As we can see, their study did
not discuss varicocele influence on fertility parameters or
the relation between infection and varicocele itself, which
makes this study insufficient in the matter of our research. A
study performed by Li et al. (19) compared the influence of
genital infection (Ureaplasma urealyticum) and varicocele
with genital infection together on fertility parameters. In this
research, they showed that asthenozoospermia was significantly more prevalent in the patients with varicocele than in
the other patients and a significant quantitative difference in
the incidence of genital infection between the varicocele and
control group was observed. This study, however, did not include any other fertility parameters, except asthenozoospermia, and did not show the influence of varicocele and genital
infection individually on male infertility and the comparison
of its influences, as our study did. There is no cotemporary
research clearly comparing varicocele and genital infection
influence on male infertility individually; thus, our study can
be considered important material for future investigation and
the treatment of this problem. The limitations of our study
include a lack of further comparison (after obtained treatment) of those two infertility issues, as well as their followup and pregnancy rate incidence after the performed treatment. Although we did not observe the effects of surgical or
medication treatment in the two groups of patients, future
work on this topic will provide more information and results
regarding the post-treatment ratio between those two groups.
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