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Background: The effectiveness of varicocelectomy in restoration of fertility and improvement 

of semen parameters is still controversial. The purpose of this study was to determine the effect 

of age on semen parameters following varicocelectomy in a group of infertile men.

Methods: Improvements in sperm count, morphology, and motility were studied in 67 infertile 

patients 4–10 months after varicocelectomy.

Results: The mean age of the patients was 30.48 ± 7.49 years. Significant improvements in 

total sperm count, percentage normal morphology, and motility were noted in all age groups 

(P , 0.05). Patients aged ,25 years demonstrated the greatest increase in sperm counts, normal 

morphology, and motility following varicocelectomy. There was a significant negative correlation 

between age and sperm count, sperm morphology, and sperm motility (P , 0.05).

Conclusion: The effect of age on improvement in sperm parameters after varicocelectomy 

is inconsistent with some reports in the literature, and could be attributable to the duration of 

infertility prior to surgery; in the long term, varicoceles are known to have deleterious effects 

on testis biology.
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Introduction
Varicocele, a bilateral vascular disease in which hypoxia can lead to ischemic damage 

to both testes due to hydrostatic pressures in the impaired venous drainage system, 

is a major cause of male infertility,1 the pathophysiology of which is multifactorial.2 

Numerous studies have targeted the issue of varicocele-associated infertility.3,4 

The belief that it is not linked to male infertility is based on reviews of prospective 

randomized studies in which varicocele repair was concluded to be an ineffective 

treatment for male subfertility5,6 and research demonstrating no significant improvement 

in semen parameters, sperm morphology, or motility following ligation of the testicular 

veins in infertile couples in which the male partner presented with varicocele.7 

However, surgical correction of varicocele by varicocelectomy was reported to cause 

a 70% improvement in semen quality in 986  subfertile men, and a preoperative 

sperm count .10 million per mL was associated with a better outcome.8 Fode et al 

suggested that an association between varicocele and male infertility is likely,9 and Gat 

et al concluded that the conflict arises because the vast majority of patients are only 

partially treated on the left side.1 There is evidence that sperm DNA fragmentation is 

reduced and the pregnancy rate increased after surgery,10 and that bilateral surgery, 

even when varicocele is subclinical in one testis, effects more improvement than 

unilateral surgery.11
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A few studies of varicocele and its treatment have 

investigated the effect of patient age on the outcome. One 

report concluded that patient age does not affect the outcome,12 

and while there is no clear evidence of improvement in 

older men, it has been suggested that varicocele repair is 

associated with improved seminal parameters and improved 

fertility in young adults.13 In view of the many conflicting 

reports concerning the efficacy of varicocelectomy in the 

restoration of fertility and improvement of semen parameters, 

this study was carried out to determine the effect of age on 

semen parameters following varicocelectomy in a group of 

infertile men.

Methods
In a prospective study, 67 patients presenting with grade III 

varicocele and infertility, who underwent unilateral left 

inguinal varicocelectomy during a 1-year period, were 

enrolled. Inclusion criteria were age 20–50 years, grade III 

varicocele, and oligoasthenospermia. Abnormality in semen 

analysis parameters was defined according to the World 

Health Organization (WHO) criteria.14 Patients with 

azoospermia, bilateral varicocele, underlying diseases such 

as hyperthyroidism, hypothyroidism, or diabetes mellitus, 

and a drug history of gonadotropin and/or testosterone were 

excluded from the study. All the patients studied were within 

the normal range regarding hormonal status and testicular 

volume. The diagnosis and grading of varicocele was made 

clinically.15 Informed consent was obtained prior to an 

individual being included in the study.16 Semen samples were 

obtained by masturbation during their visit to the Department 

of Urology, Sina Hospital, Tabriz, Iran. We followed the 

method for sperm counting by hemacytometer recommended 

by the WHO.14 Sperm analyses (count, morphology, and 

motility) were carried out according to WHO criteria. Patients 

were followed up for 4–10 (mean 6) months following 

varicocelectomy and sperm analyses were repeated. In 

order to assess the effect of age on improvement in sperm 

parameters after varicocelectomy, the patients were divided 

into four age groups, ie, ,25 years (n = 17), 25–29 years 

(n = 18), 30–34 years (n = 17), and .35 years (n = 15).

Statistical analysis
Data are presented as means ± standard deviation (SD) or 

percentages. Statistical analysis was performed with SPSS for 

Windows (v 12.0; SPSS Inc, Chicago, IL) and using one-way 

analysis of variance with the Tukey’s post hoc test, Kruskal–

Wallis test, and Mann–Whitney U test, whenever appropriate. 

Spearman’s correlation coefficient was calculated to study 

the correlation between sperm characteristics and age groups. 

A P , 0.05 was considered statistically significant.

Results
The mean age of the patients was 30.48  ±  7.49  years. 

There was no significant difference in sperm analysis 

parameters among the age groups at the baseline (P . 0.05). 

Significant improvements in total sperm count, percentage 

normal morphology, and motility were noted in all age 

groups (P , 0.05). Patients in the first age group, ie, those 

aged  ,25  years, demonstrated the greatest increase in 

the sperm count, normal morphology, and motility following 

varicocelectomy (Table 1). There was a significant negative 

correlation between age and sperm count (r  =  −0.51, 

P =  0.01), sperm morphology (r = -0.47, P =  0.04), and 

sperm motility (r = -0.42, P = 0.02).

Discussion
Varicocelectomy has been reported to improve the semen 

profile significantly in the majority of patients, and to result 

in a slight decrease in the frequency of aneuploidy in some 

chromosomes.17 In the present study, varicocelectomy 

improved the semen profile of all participants in terms of 

sperm count, morphology, and motility. However, there 

are reported cases in which varicocelectomy appears to 

cause infertility, possibly due to compromised blood flow 

Table 1 Characteristics of sperm analysis before and after varicocelectomy in different age groups

Age groups P value

,25 years  
(n = 17)

25–29 years  
(n = 18)

30–34 years  
(n = 17)

$35 years  
(n = 15)

Sperm count Before 31.76 ± 3.15 32.95 ± 4.52 27.05 ± 6.24 25.30 ± 5.78 ,0.001
After 56.17 ± 10.29 52.50 ± 8.67 42.92 ± 7.11 37.00 ± 10.58

Sperm normal  
morphology (%)

Before 28.23 ± 12.37 30.83 ± 9.25 28.08 ± 10.85 27.36 ± 11.02 0.03
After 46.47 ± 15.25 44.16 ± 13.42 40.38 ± 11.36 37.20 ± 14.25

Sperm motility (%) Before 26.17 ± 10.85 28.05 ± 13.73 29.15 ± 15.02 25.56 ± 8.59 0.01
After 55.29 ± 16.91 52.77 ± 19.15 48.84 ± 13.59 40.50 ± 14.25
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through the testicular artery18 or dysregulated apoptosis of 

the internal spermatic vein, indicated by changes in Bcl-2 

and caspase 9 levels that persist after surgery.19 Such cases 

should preclude the use of unilateral varicocelectomy to 

correct infertility problems.9

Evidence suggests that varicocele has a deleterious effect 

on testicular biology over time,20 and therefore successful 

treatment using varicocelectomy is more likely if the 

period of infertility preceding surgery is short. Early repair, 

especially if the varicocele is large, appears to be beneficial 

for subsequent fertility and in terms of androgen levels.21 In 

this study, those individuals aged ,25 years demonstrated 

the greatest improvement in all semen parameters studied. 

This finding is in contrast with that of previous studies 

showing insignificant changes in semen parameters after 

varicocele repair in different age groups. Ishikawa and 

Fujisawa indicated that even in men older than 40 years of 

age, sperm concentration and motility increased significantly 

after varicocele ligation.22 In addition, Zini et al found similar 

sperm parameters and spontaneous pregnancy rates following 

varicocelectomy in couples with advanced paternal age 

($40  years) compared with younger couples.23 Recently, 

Reşorlu et  al12 and Liguori et  al24 reported no significant 

alterations in sperm concentration and motility rates after 

ligation between the different age groups. In contrast, 

Rodriguez Peña et al concluded that varicocele repair was 

associated with improved seminal parameters and improved 

fertility in young adults.13

This study has certain limitations. We did not include 

patients with bilateral varicocele due to different grades of 

this disease on both sides. Furthermore, possible confounding 

factors such as follicle-stimulating hormone, testosterone, 

and testicular volume, were controlled over the study period; 

all the studied patients were within the normal range regard-

ing hormonal status and testicular volume. However, no exact 

details of these parameters were available to be reported. In 

addition, no assessment of DNA damage was performed 

in the present study. Moreover, due to its short follow-up 

duration, no thorough survey was performed of pregnancies 

achieved during the study period, naturally or with assisted 

reproductive technologies.

In conclusion, improvement in semen parameters after 

varicocelectomy was more marked in the youngest patients 

(,25 years) than in the older groups. This effect could be 

attributable to the length of the period of infertility prior to 

surgery. In the long term, varicoceles are known to have 

deleterious effects on testis biology. This might give further 

credence to the concept that early intervention is more 

likely to be successful, and that age may have an effect on 

the efficiency of varicocelectomy as a treatment for male 

infertility.
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