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Varicocele and duration of infertility

ABSTRACT

Objectives: The most common indication for treatment of varicocele is still male subfertility. The aim of this study was 
to explore the effect of infertility duration on semen parameters and spontaneous pregnancy rate after varicocelectomy.
Materials and Methods: The medical records of 183 infertile patients with clinical varicocele were retrospectively re-
viewed. The patients were divided into three groups according to the duration of infertility (group I, 1-3 years, group II, 
3-6 years and group III, > 6 years). Total sperm motility counts (TMCs) before and after varicocelectomy and spontane-
ous pregnancy rate among these groups were statistically compared.
Results: The greatest changes, regarding preoperative and postoperative TMCs and spontaneous pregnancy rate were 
noticed between group I and III. Preoperative TMCs in group I and III was 15.2 ± 1.2, 7.8 ± 1.4, respectively (p < 0.05). 
Postoperative TMCs in group I and III was 33.7 ± 2.5, 25.2 ± 1.9, respectively (p < 0.05). An overall spontaneous preg-
nancy rate of 34.4% was achieved after inguinal varicocelectomy. The greatest spontaneous pregnancy rate was achieved 
in Group I (37.3%), and the lowest pregnancy rate in Group III (26.3%) (P < 0.05).
Conclusions: Surgical varicocelectomy improves the total sperm motility counts especially in patients who have a TMCS 
more than 5 million and improves the spontaneous pregnancy rates. The improvement in the spontaneous pregnancy rates 
after varicocelectomy correlates negatively with the duration of infertility. Therefore, duration of infertility should be 
considered in treating a patient with a varicocele as a cause of infertility.
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INTRODUCTION

 Infertility, defined as the inability to con-
ceive after one year of unprotected intercourse, af-
fects 15% of couples (1). The most common iden-
tifiable cause of male infertility (subfertility) is a 
varicocele, a condition of palpably distended veins 
of the pampiniform plexus of the spermatic cord 
(2,3). Varicoceles occur in approximately 15% of 
the general male population but are more common 
(25%-35% prevalence) in infertile men and are the 
most common physical abnormality in infertile men 
(3,4). Various mechanisms have been proposed to 

explain infertility in men with varicocele. These 
include hypoxia, stasis, testicular venous hyperten-
sion, elevated testicular temperature, increase in 
spermatic vein catecholamine, and increased oxida-
tive stress (5). However, there have still been some 
undefined mechanisms of varicocele since some 
of the patients with varicocele have normal semen 
parameters (6). The most common indication for 
treatment of varicocele is still the male subfertility. 
The other possible indications are varicocele-related 
scrotal pain or swelling not relieved by conserva-
tive treatment. Duration and severity of varicocele 
may be a risk factor for infertility related with age 
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in patients with varicocele (7). The mean time for 
semen improvement and spontaneous pregnancy af-
ter surgery is approximately five to seven months, 
respectively (8). However, the aetiology of under-
lying infertility is especially uncertain in men whose 
semen parameters do not significantly improve or do 
not achieve pregnancy following varicocele surgery. 
Marcello et al. (9) reported that high-grade varicoce-
le (grade III), normal FSH, total motility over 60% 
and total motile sperm count over 5 x106 (before sur-
gery) are good prognostic factors of varicocele re-
pair outcomes in infertile patients, while subclinical 
varicocele, presence of Y chromosome microdele-
tions, testicular atrophy and total motile sperm count 
less than 20 x 106 (after surgery) are poor prognostic 
factors. Zorba et al. (10) reported that the duration of 
infertility should be considered as another predictive 
factor for a positive seminal response to varicoce-
lectomy and achieving pregnancy. It is uncertain the 
effect of varicocele surgery on the duration of infer-
tility and outcome  especially semen characteristics 
and pregnancy rate, only a limited number of studies 
have been reported and this subject is not completely 
understood.

 The aim of this study is to evaluate the du-
ration of infertility on postvaricocelectomy semen 
parameters and spontaneous pregnancy rates.

MATERIALS AND METHODS

 Our institution’s protocol review board ap-
proved this retrospective study.

 From March 2003 to October 2009, we re-
trospectively reviewed the medical records of 183 
patients, who underwent inguinal varicocelectomy 
because of infertility at King Abdullah University 
Hospital. Patients who were treated by other appro-
aches such as high ligation, laparoscopic, or subin-
guinal microscopic surgery were excluded to avoid 
its effect on the results. The data collected included 
the following: age, period of infertility, spontaneous 
pregnancy,  semen analysis before and after surgery, 
and complications and hormone profile. According 
to the period of infertility, 183 patients were divi-
ded into three groups. Group I 1-3 years, (n = 102); 
group II, 4-6 years (n = 43), and group III, > 6 ye-
ars (n = 38). Diagnosis of varicocele was made by 

physical examination of all patients. Varicoceles 
are graded as subclinical (impalpable, detected by 
ultrasonography), grade I (palpable by Valsava ma-
noeuvre when upright), grade II (palpable without 
Valsava manoeuvre when upright) , or grade III 
(visible) (11). Semen for analysis was obtained by 
masturbation after 3-5 days of sexual abstinence and 
was processed within one hour of ejaculation. All 
men had at least two semen analyses before and two 
semen analyses after surgery. We used the average 
data both preoperatively and postoperatively. All 
analyses were performed in the same laboratory by 
the same technicians. After liquefaction of semen, 
sperm concentration and motility were evaluated 
according to the World Health Organization (WHO) 
guidelines (12). The preoperative and postoperative 
total motile sperm counts (TMCs) were calculated 
by the following formula: TMC = ejaculate volume 
(mL) x concentration (x106 /mL) x motile fraction 
(13). –Follicle-stimulating hormone (FSH), luteini-
zing hormone (LH), and testosterone were determi-
ned before varicocelectomy. Patients with abnormal 
hormone levels were excluded from the study. The 
spouses of these men were evaluated by the gynae-
cologists for factors related to female infertility, and 
patients whose spouses might have had concomitant 
female factors for infertility were also excluded. The 
mean follow-up period was 38 months (range, 14 to 
82). During the follow-up period, we focused on sur-
gical complications, varicocele recurrence, seminal 
fluid parameters and spontaneous pregnancy. All sta-
tistical analyses were performed with Statistical Pa-
ckage for the Social Sciences (SPSS), version 16.0.

 Multivariate analysis was performed using 
age of the patient, grade of varicocele and duration 
of infertility in relation to spontaneous pregnancy 
rate. One-way analysis of variance and student’s test 
were used to compare the preoperative and postope-
rative TMCs and pregnancy rates among the three 
groups. Probability (P) values < 0.05 were conside-
red significant.

RESULTS

 The mean age of patients included in this 
study was 28.4 ± 5.4 years (range 22-56). The mean 
age of patients in Groups I-III was 29.4 ± 5.2 (range 
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22-46), 31.2 ± 4.8 (range 26-51), and 32.4 ± 4.2 
(range 25-55), respectively, with p > 0.05.

 Patients with unilateral (left-sided) and bi-
lateral varicocele and clinical grades who under-
went varicocelectomy for treatment of infertility are 
shown in Figure-1.

 Abnormality in the total sperm motil-
ity count (TMCs) and pregnancy rates in patients 
among the three groups is shown in Table-1.

Table 1 - Preoperative and postoperative mean total sperm motility count and pregnancy rate between the three 
groups of patients.

Variable Group I Group II Group III

Number of patients 102 43 38

Preoperative TMCs(X106) 15.6±1.2 12.4±1.4 8.0±1.7 *

Postoperative TMCs  (X106) 33.7±2.5 29.6±3.2 25.2±1.9*

I n c r e a s e  i n  t h e  m e a n 
TMCs(X106)

18.1 17.3 16.5

Pregnancy rate% 37.3% 34.9% 26.3%*

* - Statistically significant difference between group 1 and 3
Group I: duration of infertility 1-3 years, Group II: duration of infertility 3-6 years, Group III: duration of infertility > 6 years.

Figure 1 - Patents who underwent varicocelectomy for infertility treatment.

 A total of 23 patients had severe oligozoo-
spermia < 5 mil/mL and seven had azoospermia. 
The number of patients with azoospermia in Groups 
I-III was 4, 2, and 1, respectively. None of these 
patients could father a child after varicocelectomy. 
One azoospermic patient in Group I showed few 
motile sperms in the ejaculate after surgery, but he 
refused assisted reproduction for religious reasons. 
The number of patients with severe oligozoosper-
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mia in Groups I-III was 12, 4, and 7, respectively. 
The pregnancy rate in these groups with severe oli-
gospermia was 2, 0, and 0.

 Changes in sperm motility rate in all groups 
before and after varicocelectomy are shown in Ta-
ble-1. The greatest increase in motility rate after 
surgery was noted in group I (17.2 ± 1.4x106), while 
patients in group III had the lowest increase in mo-
tility rate (7.9 ± 1.8x106). The difference was statis-
tically significant (p < 0.05).

 Preoperative motility rate had the tendency 
to decrease with an increasing period of infertility. 
The difference was not significant between Groups I 
and II or between Groups II and III (p > 0.05), while 
it was significant between Group I and III (p < 0.05).

 Spontaneous pregnancy was achieved in 63 
out of 183 patients (34.4%) after an average of 11.2 
± 2.8 months after surgery (range 4-26 months). 
Most of these were achieved within the first year, 
in 57 of the 63 patients (90.5%). No significant dif-
ference (p > 0.05) was observed among the groups 
in the time elapsed after surgery to pregnancy state. 
Pregnancy rates were 37.3%. 34.9% and 26.32% 
in Groups I-III, respectively. The only statistically 
significant difference in spontaneous pregnancy rate 
was observed between Groups I and III (p < 0.05). 
Multivariate analysis revealed that the duration of 
infertility was the only significant factor affecting 
the pregnancy rate.

DISCUSSION

 Varicocele, which is defined as an abnor-
mal dilation of the testicular veins and pampiniform 
plexus, is the most frequent curable cause of male 
infertility (1). Deregulation of nitric oxide, reactive 
oxygen species, and regulators of apoptosis have 
been implicated in the pathophysiology of varico-
cele (11,14). Several mechanisms may be involved 
in the negative effect of varicocele on male infertil-
ity. These include elevated intrascrotal temperature, 
reflux of adrenal and renal metabolites through renal 
vein, hypoxia, and ischemia (15,16). A statistically 
significant deterioration in sperm count and motil-
ity throughout the follow-up period of untreated 
varicocele has been previously documented (17). 
More importantly, histological changes and atrophy 

have been demonstrated in the testes associated with 
varicocele (18). In this study, the difference in the 
preoperative sperm motility between Groups I and 
III was statistically significant (p < 0.05). Moreover, 
we noticed that the sperm parameters correlate nega-
tively with the increased period of infertility. These 
findings are in agreement with the results of Cheh-
val and Prucell (17) who demonstrated a decline in 
sperm parameters over time in men with untreated 
varicocele. Many prospective studies have shown 
that testicular volume either fails to increase or actu-
ally decreases in testes that are associated with vari-
coceles (19,20). Findings from previous studies pro-
vide strong evidence supporting the hypothesis that 
varicoceles exert a progressive deleterious effect on 
the testis during adolescence (17).

 In the present study, we found a good re-
sponse after varicocelectomy in the semen parame-
ters in all patients with TMCs > 5 x106 and the great-
est improvement was found in patients in Group I, 
who had the greatest preoperative TMCs. On the 
other hand, patients with severe oligozoospermia 
and azoospermia showed a bad response. These 
findings are similar to the previously reported results 
(21). Also, we found that after varicocelectomy, the 
results of semen parameters correlated negatively 
with the duration of infertility which is in agreement 
with reported study (10).

 In the present study, multivariate analysis 
revealed that varicocele grade effect on pregnancy 
rate was insignificant, which is in agreement with 
a previously published study (10). It was reported 
that varicocele size did not have an impact upon ei-
ther semen improvement or pregnancy rate (22). In 
contrast, studies have shown that subclinical vari-
coceles are much more common, being present in 
44% of fertile men and 60% of men attending in-
fertility clinics (23). Despite the insignificant effect 
of varicocele size on pregnancy rate, we found that 
varicocele size had an adverse relationship with 
baseline semen parameters and direct relationship 
with potential improvement which is in agreement 
with previous findings (11).

 In the present study, the difference in the 
postoperative TMCs between Groups I and III was 
statistically significant (p < 0.05). The greatest in-
crease in TMCs in patients with primary infertility 
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was encountered in Group I and the pregnancy rate in 
this group was significantly higher than in Group III. 
Therefore, according to these results, we could as-
sume that an increase in the TMCs after varicocelec-
tomy is an indicator of pregnancy rate improvement. 
After varicocelectomy TMCs  increased more than 
18x106 in all our patients provided the preoperative 
TMCs were more than 5x106 and the pregnancy rate 
reached 34.4%. These findings were comparable to  
previously reported results (24). Marmar et al. (24) 
according to their conducted meta-analysis study in-
cluding only randomized, controlled trials concluded 
that varicocelectomy is an effective method for im-
proving spontaneous pregnancy rates in the infertile 
male who has poor semen quality and palpable vari-
cocele. On the other hand, many authors are still not 
convinced of the positive effect of varicocelectomy 
on pregnancy rate. There are many approaches for 
varicocelectomy, such as high ligation (retroperi-
toneal), inguinal, laparoscopic and subinguinal mi-
croscopic approach.  The Subinguinal microscopic 
approach described by Marmar et al. (24) was con-
sidered as a gold standard. In our study most of our 
patients underwent inguinal varicocelectomy. There-
fore, patients who were treated by other approaches 
were excluded from the study in order not to have an 
impact upon our results.

 Through multivariate analysis, including 
patient’s age, varicocele grade, and infertility pe-
riod, we found that the infertility period was the 
only independent factor affecting sperm motility 
and pregnancy rate, which is in agreement with re-
ported series (10).

CONCLUSIONS

Varicocele remains a risk factor for ab-
normal semen parameters that affect spontaneous 
pregnancy. Surgical varicocelectomy was found 
to improve the total sperm motility counts even 
in patients with azoospermia and to improve the 
spontaneous pregnancy rates especially in patients 
who have a total motile sperm count more than five 
million. The duration of infertility correlates ne-
gatively with the improvement in the total sperm 
count and the spontaneous pregnancy rates after 
varicocelectomy. Therefore, duration of infertility 

should be considerd in treating a patient with a va-
ricocele as a cause of infertility.
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