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Introduction and Objective: 
The exact mechanism(s) by which varicocele affects male fertility is still unknown. Recent data indicate a 
strong negative impact of increased sperm nuclear DNA damage on the fertility potential of men. The 
objective of this study was to examine levels of sperm DNA damage in infertile men with a diagnosis of 
varicocele.  
 
Methods: 
The study included 31 men with a history of infertility of more than 12 months. A group of fertile sperm 
donors (n = 12) served as a control. All subjects had a genital examination by a male infertility specialist 
(AJT). Standard semen analysis was performed as per the World Health Organization (WHO) guidelines. 
Sperm DNA damage was assessed by sperm chromatin structure assay (SCSA) and results expressed as 
DNA fragmentation index (DFI). Levels of seminal reactive oxygen species (ROS) were determined by a 
chemiluminescence assay and results expressed as X106 counted photons per minute (cpm)/20X106 
sperm/mL. Total antioxidant capacity (TAC) of seminal plasma was assessed by an enhanced 
chemiluminescence assay and results expressed as Trolox equivalent. A composite value of ROS-TAC 
score was calculated as a measure of oxidative stress (OS).  
 
Results: 
Sixteen out of the 31 patients had left varicocele [grade I (n = 3), grade II (n = 10), and grade III (n = 3)] 
and the remaining 15 had a normal genital examination. Median and interquartile values (25th and 75th 
percentiles) of sperm parameters, ROS-TAC scores and DFI in study groups are shown in the table. The 
extent of DNA damage was not correlated with the grade of varicocele (P = 0.51). 
 
Conclusions: 
Infertile men with varicocele have increased levels of sperm DNA damage, irrespective of the varicocele 
size. High levels of OS in varicocele patients may play a role, in part, in the pathogenesis of sperm DNA 
damage. However, further research is required to understand the exact mechanism(s) by which sperm 
DNA damage increases with varicocele, and whether vaicocele repair can reduce such damage.  
 
 



 

Parameters 
Fertile 
Donors 
(n = 12) 

Infertile Men with 
Normal Genital Exam 

(n = 15) 

Infertile Men 
with Varicocele 

(n = 16) 
A B C 

Concentration (X106/mL)  72 (37, 138) 59 (41, 74) 18 (10, 45) 0.293 0.001 0.003

Motility (%) 63 (57, 73) 61 (56, 69) 38 (28, 67) 0.84 0.04 0.08 

Normal Morphology by 
WHO (%)  36 (32, 41) 35 (30, 37) 19 (12, 32) 0.96 0.007 0.005

ROS-TAC Score  40.3 (38, 44) 34 (28, 42) 21 (9.5, 31) 0.10 0.002 0.02 

DFI (%) 15 (10, 22) 20 (13, 28) 25 (20, 35) 0.08 0.002 0.12 

A = P-value between fertile donors and infertile men with normal genital examination. B = P-value 
between fertile donors and infertile men with varicocele. C = P-value between infertile men with normal 
genital examination and infertile men with varicocele. Wilcoxon rank-sum test was used for the analysis 
and P< 0.05 was significant. 
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