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Abstract 

Background : The exact pathogenic mechanism by which varicoceles cause 
impaired testicular function remains poorly understood . One of the possible 
mechanisms is the generation of seminal oxidative stress. In addition, the impact 
of bilateral varicocele on spermatogenesis is still poorly studied . 
Aims :   To study the changes in seminal antioxidant defenses in relation to 
unilateral and bilateral varicocele, and to correlate them with changes in sperm 
concentration and total motility. 
Patients and methods : A prospective, randomized, controlled study , whereby 60 
semen samples were collected and analyzed. Twenty samples were from healthy 
subjects , having no varicocele ( control group ), 20 samples from patients with 
unilateral varicocele and 20 samples from patients with bilateral varicocele . For 
each semen sample, measurement of the seminal concentration of the 
antioxidants ( Albumin, Glutathione peroxidase and Superoxide dismutase ) was 
done and the seminal concentration of the oxidative stress marker, 
Malondialdehyde. In addition sperm concentration and total motility were also 
estimated. Comparison of the results in the 3 groups was done . 
Results : Measurement of semen parameters revealed a drop in the mean value of  
the 3 antioxidants and an increase in the mean value of Malondialdehyde, which 
was statistically significant in the 2 varicocele groups in comparison with control, 
and in bilateral varicocele in comparison with unilateral varicocele . Another drop 
was in the mean sperm concentration  and mean percentage of sperm total 
motility, which was statistically significant in the 2 varicocele groups in comparison 
with control, but was statistically not significant between the 2 varicocele groups . 
Conclusions : Bilateral varicocele causes more significant drop in seminal 
antioxidant defenses than unilateral varicocele which seems to add a more 
negative impact on spermatogenesis . 
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INTRODUCTION 

 Varicocele is a physical abnormality present in 11.7% 

of adult men and in 25.4% of men with abnormal semen 

analysis [1].  

Although many men with varicocele are able to father 

children, there is abundant evidence that varicoceles are 

detrimental to male fertility, as they  are commonly 

accompanied by decreased testicular volume, impaired 

sperm quality, and a decline in Leydig cell function 

[1,2].Varicocele may be responsible for sperm motility 

defects as well as defects in sperm count and shape [3,4] 

. 

    There has been a debate on two issues in varicocele 

related infertility ; the first one about the impact of the 

clinical grade and laterality of the varicocele on the 

magnitude of changes in semen quality , the second one 

about the mechanism by which varicocele exerts its 

deleterious effects on testicular function . 

It was reported in many studies  that men with larger 

varicoceles present with lower sperm densities, and after 

varicocelectomy , they show greater relative 

improvement in semen quality than men with smaller or 

subclinical varicoceles who present with higher mean 

sperm densities [5,6].  Other reports stated  that bilateral 

varicoceles may be more damaging to male fertility than 

unilateral varicoceles [7,8]. 
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Despite a large number of animal and human studies, the 

exact pathogenic mechanism by which  varicoceles 

cause impaired testicular function remains poorly 

understood.  

Among many theories in this aspect, the generation of  

reactive oxygen species ( ROS ) has also been 

implicated in the pathophysiology of varicoceles [9,10]. 

 A number of studies have demonstrated high levels of 

seminal oxidative stress      ( O.S ), as evidenced by 

increased levels of ROS and reduced total antioxidant 

capacity (TAC) in men with a clinical diagnosis of 

varicocele, suggesting that sperm dysfunction in 

varicocele patients may be in part related to  O.S [10,11].  

     Oxidative stress has been shown to affect the 

integrity of the sperm genome by causing high 

frequencies of single- and double-strand DNA breaks 

which are often detected in the ejaculates of infertile 

men [12,13]. 

Another harmful effect of ROS on the sperm is the 

oxidation of polyunsaturated fatty acids in lipids ( lipid 

peroxidation ) leading to damage of sperm membrane 

[13], and the formation of Malondialdehyde ( MDA ). 

The production of this aldehyde is used as a biomarker 

to measure the level of  O.S [14,15]. 

On the other hand, a combination of antioxidants present 

in seminal plasma including superoxide dismutase, 

vitamin C, selenium, transferrin, glutathione peroxidase, 

albumin and uric acid would protect the sperm by their 

concentration in normal condition, and when present in 

balanced formulation. Insufficient levels of these 

antioxidants may indicate an oxidative stress status and 

may damage the sperms [10,11,16] .  

.This study is conducted to study the impact of  

unilateral and bilateral varicocele , in a group of Iraqi 

infertile patients, on the levels of seminal antioxidant 

defenses  and to correlate them with changes in sperm 

concentration  and motility. 

PATIENTS AND METHODS 

     In this  prospective randomized  controlled study , 60 

semen samples were collected and analyzed . 

Twenty samples were from healthy volunteers , having 

no varicocle on  clinical examination ( control group ) 

and 40 samples were from untreated varicocele patients 

, attending our urology department of Al-Yarmouk 

Teaching Hospital . 

All subjects included in this study were subjected to 

history taking, clinical examination ( including 

examination of external genitalia ) and seminal fluid 

analysis . They were all non smokers , having no genital 

tract infection and have testes size within normal limits, 

with an age range ( 20 – 43 year ). 

       The varicocele patients are those with clinically 

palpable varicocele ( grade 2 or 3 by clinical 

examination )   with history of primary or secondary 

infertility, they were 20 with unilateral left sided 

varicocele ( patient group 1 ) and 20 with bilateral 

varicocele ( patient group 2). 

      Semen samples were produced by masturbation ( 

after 3 days of sexual abstinence ) and collected into 

sterile containers . 

      A conventional semen analysis was performed  

within one hour  of collection ,liquefied semen was 

centrifuged at 1000 rpm for 6 minutes to obtain the 

spermatozoa pellet and supernatant , the latter was 

centrifuged at 3000 rpm for 10 minutes to obtain the 

seminal plasma . 

       From the seminal fluid analyses ( for the 3 groups ), 

sperm concentration and total motility were recorded 

according to WHO criteria [17] . 

      In addition,  measurement of the seminal 

concentration of the antioxidants; albumin ,glutathione 

peroxidase (GPX) and superoxide dismutase (SOD)  

was done, and seminal concentration of MDA  ( as a 

marker for oxidative stress ). 

Albumin was determined by using Randox kit and 

measured in gm /dl . 

     GPX  was determined according to "Bark and  

Lawrence " method [18]. 

      SOD  was determined according to "Beyer and 

Fridovich " method [19] . 

     MDA  was determined according to "Shahs " method 

[20]. 

    Then comparison of the results in the 3 groups was 

done to study the effect of varicocele( being unilateral 

or bilateral ) on the seminal levels of these antioxidant 

defenses and on sperm concentration and total motility. 

For statistical analysis, the Independent student-t-test 

was used for the difference between means  . Pearson 

correlation was calculated for the correlation between 

two quantitative variables with its t-test for testing the 

significance of correlation. The correlation coefficient 

value ( r ) either positive (direct correlation) or negative 

(inverse correlation) with value <0.3 represent no 

correlation, 0.3-<0.5 represent weak correlation,  0.5-

<0.7 moderate correlation,  >0.7 strong correlation.  

Statistical significance was considered whenever the P 

value was equal or less than 0.05. 
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RESULT 

In this prospective , controlled study,  60 male subjects 

were randomly and consequently  included, their age 

ranged from 20 to 43 year with a mean of 31.6 ± 6.7 .  

There was no significant difference between patient 

groups 1 and 2 , regarding mean age and clinical grade 

of varicocele  ( only patients with grade 2 and 3 

varicocele were included ). 

The mean value of MDA was  6.30 ± 1.93 ,  4.78 ± 0.93  

and    4.05±0.78  for bilateral varicocele, unilateral 

varicocele and control groups respectively .There was 

an obvious rise in the level of MDA from control to 

bilateral varicocele,  with a  statistically significant 

difference in its mean  value  in both patient groups 

when compared with control, and between the patient 

groups themselves ,  as in table (1) 

The mean value of SOD  was  5.79 ± 1.13 , 7.98 ± 1.70  

and  10.01±1.55  for bilateral varicocele, unilateral 

varicocele and control groups respectively . There  was 

a steady drop in the level of SOD from control to 

bilateral varicocele , with statistically significant 

difference in its mean  value   in all varicocele patients 

when compared with control , and between the 2 groups 

of varicocele  ,  as in table (1) 

  The mean value of GPX  was  21.00 ± 6.46 ,   31.29 ± 

11.40  and  57.35±13.87   for bilateral varicocele, 

unilateral varicocele and control groups respectively . 

There was also an obvious drop in the level of GPX from 

control to bilateral varicocele , with  statistically 

significant difference in its mean  value  between the 2 

patient groups when compared  with control & between 

the 2 patient groups themselves,   as in table (1). 

The mean value of Albumin was  0.56±0.21 , 0.68±0.17  

and  0.78±0.06  for bilateral varicocele, unilateral 

varicocele  and control groups respectively .  The 

difference in its level , among the 3 groups , was also 

statistically significant as shown in table (1). 

  

The results of seminal fluid analyses showed  the mean 

sperm concentrations  ( in million / ml ) 18.50±8.83 , 

28.79±17.45  and 73.75±16.03  for bilateral varicocele, 

unilateral varicocele and control groups respectively. 

There was a statistically significant difference between 

control and varicocele patients. 

The mean sperm concentration  in bilateral varicocele 

was lower than that of unilateral varicocele, but this 

difference was statistically not significant , as in table ( 

1 ).  

The mean value of the percentages of total sperm 

motility was  24.71±12.33 , 37.50±25.17  and 

72.30±11.27  for bilateral varicocele, unilateral 

varicocele  and control groups  respectively . 

Statistically , there was a significant difference in 

motility between varicocele patients and control group , 

but the difference in motility  between unilateral and 

bilateral varicocele , though present, was not significant 

, as in table  ( 1 ). For sperm concentration ; the 

correlation was strong in unilateral varicocele, of 

moderate strength in bilateral varicocele and there was 

no correlation in the control group . It was a direct 

correlation with antioxidants and an inverse correlation 

with MDA , as in table 2 . 

For sperm total motility; the correlation was of moderate 

strength in unilateral varicocele, weak in bilateral 

varicocele and no correlation  in the control group. 

Again, it was a direct correlation with antioxidants and 

an inverse correlation with MDA, as in table 3. 

 

DISCUSSION 

Varicocele could be presented clinically in different 

ways ,with possibly different impact on 

spermatogenesis . It could be subclinical or overt 

clinically with different grades  and it could be unilateral 

or bilateral . 

      Many studies conducted  about subclinical and 

clinical varicocele  and their role in male infertility 
[5,6,10,21,22], but the impact of unilateral and bilateral 

varicocele on male fertility is still poorly studied . 

      The mystery is not only in the impact of the different 

clinical presentations of varicocele, but also about the 

way by which varicocele affects the spermatogenesis  ( 

i.e  its pathogenesis). 

     In this study we tried to shed  light on the relationship 

of varicocele, in a group of Iraqi infertile men,  with  O.S  

as a possible pathogenesis for the adverse effects on 

sperm count and total motility. Also we studied the 

impact of bilateral varicocele on seminal antioxidant  

levels and correlate them with changes in the sperm 

count and motility . To our knowledge this is the first 

study that concern with the pathogenesis  of changes in 

seminal parameters in bilateral varicocele 

Table  1.  The mean value and range of MDA, SOD,  GPX,  Albumin, sperm    concentration  and sperm 

total motility in the 3  groups 

semen parameter Bilateral varicocele Unilateral varicocele Control 
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Malondialdehyde (MDA) 6.30±1.93 

(2.8-8.5) 

4.78±0.93 

(3.3-6.5) 

4.05±0.78 

(2.5-5.2) 

P value compared to control 0.0001* 0.018* - 

P value compare to unilateral 0.013* - - 

Superoxide Dismutase (SOD) 

 

5.79±1.13 

(4.0-7.5) 

7.98±1.70 

(5.5-11.1) 

10.01±1.55 

(7.1-13.1) 

P value compared to control 0.0001* 0.001* - 

P value compare to unilateral 0.0001* - - 

Glutathione Peroxidase(GPX) 21.00±6.46 

(10-33) 

31.29±11.40 

(9-49) 

57.35±13.87 

(40-85) 

P value compared to control 0.0001* 0.0001* - 

P value compare to unilateral  

 

Albumin 

 

P value compared to control 

P value compared to unilateral 

 

Sperm concentration 

 

P value compared to control 

P value compared to unilateral 

 

Sperm total motility percentage 

 

P value compared to control 

P value compared to unilateral 

0.007* 

 

0.56±0.21 

( 0.29 – 0.90 ) 

0.0001* 

0.053* 

 

18.50±8.83 

( 0 – 40 ) 

0.0001* 

0.060 

 

24.71±12.33 

( 0 – 40 ) 

0.0001* 

0.100 

 بب

- 

 

0.68±0.17 

( 0.45 – 0.98 ) 

0.017* 

- 

 

28.79±17.45 

( 10 – 60 ) 

0.0001* 

- 

 

37.50±25.17 

( 5 – 75 ) 

0.0001* 

- 

- 

 

0.78±0.06 

( 0.65 – 0.85 ) 

- 

- 

 

73.75±16.03 

( 40 – 99 ) 

- 

- 

 

72.30±11.27 

( 50 – 90 ) 

- 

- 

-Data were presented as Mean±SD(Range) 

*Significant difference using Students-t-test for two independent means at 0.05 level. 

 

 

Table  2.  The correlation of changes in the seminal  levels of antioxidants and MDA with the change in 

sperm concentration in the 3 groups . 

 Sperm concentration 

 

Bilateral varicocele Unilateral varicocele Control 

Albumin r 0.590* 0.711** 0.144 

P 0.026 0.004 0.545 

Malondialdehyde (MDA) r -0.567* -0.758** -0.586** 

P 0.035 0.002 0.007 

Superoxide Dismutase (SOD) r 0.650* 0.875** 0.140 

P 0.012 0.000 0.557 

Glutathione Peroxidase r 0.609* 0.694** -0.066 

P 0.021 0.006 0.781 

     

    

*Correlation is significant at the 0.05 level. **Correlation is significant at the 0.01 level. 
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Table  3.  The correlation of changes in the seminal levels of antioxidants and  MDA with the change in 

percentages of  sperm total motility in the 3 groups . 

 Total Sperm motility percentage 

 

Bilateral varicocele Unilateral varicocele Control 

Albumin r 0.400 0.581* 0.034 

P 0.157 0.029 0.887 

Malondialdehyde (MDA) r -0.283 -0.635* -0.122 

P 0.328 0.015 0.610 

Superoxide Dismutase (SOD) r 0.353 0.516 0.187 

P 0.216 0.059 0.429 

Glutathione Peroxidase r 0.433 0.477 0.034 

P 0.122 0.085 0.888 

*Correlation is significant at the 0.05 level. **Correlation is significant at the 0.01 level. 

 

 

DISCUSSION 

Varicocele could be presented clinically in different 

ways ,with possibly different impact on 

spermatogenesis . It could be subclinical or overt 

clinically with different grades  and it could be unilateral 

or bilateral . 

      Many studies conducted  about subclinical and 

clinical varicocele  and their role in male infertility 
[5,6,10,21,22], but the impact of unilateral and bilateral 

varicocele on male fertility is still poorly studied . 

      The mystery is not only in the impact of the different 

clinical presentations of varicocele, but also about the 

way by which varicocele affects the spermatogenesis  ( 

i.e  its pathogenesis). 

     In this study we tried to shed  light on the relationship 

of varicocele, in a group of Iraqi infertile men,  with  O.S  

as a possible pathogenesis for the adverse effects on 

sperm count and total motility.  

      Also we studied the impact of bilateral varicocele on 

seminal antioxidant  levels and correlate them with 

changes in the sperm count and motility . To our 

knowledge this is the first study that concern with the 

pathogenesis  of changes in seminal parameters in 

bilateral varicocele .  

      Alterations in the testicular hemodynamics and 

microenvironment due to varicocele probably increases 

reactive oxygen species production in association with 

decrease in  antioxidant capacity and increase in 

oxidative stress markers (e.g. superoxide and 

malondiadehyde) [11,23,24]. 

    Smoking & genital tract infection are other possible 

causes of seminal O.S [13,25] , that’s why smokers and 

those with genital tract infection, were excluded from 

the study . 

All patients with varicocele included in this study have 

overt clinical varicocele ( grade 2 or grade 3), while 

subclinical varicoceles were excluded because their role 

in male infertility is controversial [10,22] .  There was no 

significant difference in varicocele size between the 2 

groups, which omit the effect of difference in size of 

varicocele on the results . 

Our study included measurement of the levels of 3 

antioxidants in the semen ; Albumin, SOD, and GPX 

which are well known in their vital role for protection of 

sperms against ROS and maintaining fertilizing capacity 
[11,26,27,28] . Measurement of MDA concentration in 

semen was also included, because this byproduct of 

ROS induced lipid peroxidation is an important 

biomarker that represent the level of O.S , moreover , 

recent studies also proved that seminal MDA 

concentration is negatively correlated with sperm 

concentration and motility [15,28] . 

We have two major findings in our study; the first one 

is the significant decrease in the 3 antioxidant defenses 

and increase in the O.S marker (MDA) in the semen of 

all our patients with varicocele compared with control 

group . This clear varicocele related seminal O.S status 

in our patients supports other studies that reached to the 

same findings [10-12,24,28-30].  

Moreover , all our varicocele patients ( in the 2 groups) 

had a significant drop in sperm concentration and total 

motility in comparison with control, which was also in 

agreement with other studies [1-4,23]. 

When we correlated this decrease in the seminal 

antioxidant defenses with the changes in sperm 
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concentration and motility, we found a strong 

correlation for the sperm concentration, and a 

correlation of moderate strength for sperm total motility 

. This my confirm the impact of varicocele related 

seminal O.S on spermatogenesis , which was concluded 

in other studies [2,24,30]. 

The second major finding ( which is unique to our study 

) is that, in patients with bilateral varicocele,  there was 

a further significant decrease in all the 3 seminal 

antioxidants and increase in MDA in comparison with 

unilateral varicocele . This means that bilaterality in 

varicocele may play a similar role to that  of the  increase 

in  grade ( size ) of  varicocele,  in increasing the seminal 

O.S status . 

There was a further drop in sperm concentration and 

total motility in  patients with bilateral varicocele , 

compared with unilateral varicocele,  but it was 

statistically not significant , and when we correlated 

these changes with the changes in seminal antioxidant 

levels in this group we found a correlation of moderate 

strength for sperm concentration and a weak correlation 

for sperm total motility.    

In conclusion,   patients with varicocele have a 

significant drop in the seminal antioxidant  defenses ( 

Albumin , SOD and GPX ) and an increase in the O.S 

marker ( MDA ) which was highly correlated with the 

drop in their sperm concentration and total motility . 

 Bilateral varicocele causes more significant drop in 

seminal antioxidant  defenses, than unilateral varicocele 

which seems to add a more negative impact on 

spermatogenesis, that was more apparent on sperm 

concentration. 

Measurement of seminal antioxidant levels and O.S 

marker level , may be used in the future in clinical 

practice , to predict the improvement in fertility after 

varicocelectomy .   
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