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Purpose: To elucidate the impact of surgical varicocele repair on the pregnancy rate
through new meta-analyses of randomized clinical trials that compared surgical varico-
cele repair and observation.

Materials and Methods: The PubMed and Embase online databases were searched for
studies released before December 2012. References were manually reviewed, and two
researchers independently extracted the data. To assess the quality of the studies, the
Cochrane risk of bias as a quality assessment tool for randomized controlled trials was
applied.

Results: Seven randomized clinical trials were included in our meta-analyses, all of
which compared pregnancy outcomes between surgical varicocele repair and control.
There were differences in enrollment criteria among the studies. Four studies included
patients with clinical varicocele, but three studies enrolled patients with subclinical
varicocele. Meanwhile, four trials enrolled patients with impaired semen quality only,
but the other three trials did not. In a meta-analysis of all seven trials, a forest plot
using the random-effects model showed an odds ratio (OR) of 1.90 (95% confidence inter-
val [CI], 0.77 to 4.66; p=0.1621). However, for subanalysis of three studies that included
patients with clinical varicocele and abnormal semen parameters, the fixed-effects
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tion and sclerotherapy [3-5]. Subsequent pregnancy rates
are estimated to be 38.4% after varicocele repair by pooled
analysis [6]. However, the role of varicocele repair for the
treatment of subfertile men has been questioned during

INTRODUCTION

The most common cause of male infertility is varicocele,
which can be detected in at least 35% of infertile men and

is generally correctable or at least treatable [1,2]. Varico-
cele repair includes a variety of surgical options, including
retroperitoneal, inguinal, subinguinal, and scrotal ap-
proaches, and percutaneous techniques such as emboliza-
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the past decades [7]. Although varicocele repair can induce
improvements in semen quality, the obvious benefit of
spontaneous pregnancy has not been shown in several
meta-analyses.
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A Cochrane Collaboration conducted meta-analyses for
assessing the effects of varicocele repair on pregnancy
since 2001 [8]. They showed consistently that there is no
beneficial effect of varicocele treatment on a couple’s
chance of conception [9]. A more recent meta-analysis pub-
lished in 2012 suggested that varicocele repair in men from
couples with otherwise unexplained subfertility may im-
prove pregnancy outcome, although this finding is incon-
clusive owing to the low quality of the available data [10].
The aforementioned meta-analyses included data from
surgical repair and percutaneous embolization. Although
these procedures have been performed to prevent venous
reflux into the scrotum, there exists a fundamental differ-
ence in that the veins are neither ligated nor divided during
percutaneous embolization, which is unlikely to lead to a
surgical repair [11]. There remain critical concerns that re-
currence rates after percutaneous embolization might be
much higher than the reported data, likely as the result of
recannulization through the coils. For this reason, the out-
comes of both surgical and percutaneous varicocele repairs
need to be evaluated separately. Herein, we introduce new
meta-analyses to elucidate the role of surgical varicocele
repair in the treatment of male subfertility.

MATERIALS AND METHODS

1. Inclusion criteria

Randomized controlled trials (RCTs) that met the follow-
ing criteria were included: 1) a study design that included
comparison of pregnancy outcomes between treated and
control groups after surgical varicocele repair in men from
couples with otherwise unexplained subfertility; 2) a study
that provided accurate postoperative recovery data for fer-
tility that could be analyzed, including the total number of
subjects and the values of each index; and 3) the full text
of the study or abstract presented at a scientific congress
could be accessed.

2. Search strategy

A literature search was carried out for all publications prior
to 31 December 2012 in the PubMed and Embase online
databases. A cross-reference search of eligible articles was
carried out to identify additional studies not found by the
computerized search. The following keywords were used to
search the databases: varicocele, fertility, repair, and
surgery. Studies were limited to humans.

3. Data extraction

One researcher (K.H.K.) screened the titles and abstracts
identified by the search strategy. The other two re-
searchers (J.Y.L. and D.H.K.) independently assessed the
full text of the papers to determine whether they met the
inclusion criteria. The databases were designed to ensure
the most relevant data with respect to author, year of pub-
lication, patient demographics, treatments, fertility rates,
and inclusion of a reference standard. Disagreements were
resolved by discussion until a consensus was reached or by
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arbitration employing another researcher (K.S.C.).

4. Study quality assessment

Once the final group of articles was agreed upon, two re-
searchers (J.Y.L. and D.H.K.) independently examined the
quality of each article by using the Cochrane risk of bias
as a quality assessment tool for RCTs. Quality assessment
was carried out by using Review Manager 5 (RevMan 5.2.3,
Cochrane Collaboration, Oxford, UK).

5. Heterogeneity test

Heterogeneity among studies was explored by using the Q
statistic and Higgins’ I” statistic [12]. Higgins’ I” measures
the percentage of total variation due to heterogeneity rath-
er than chance across the studies. Higgins’ I? is calculated
as follows:
2o Q-df

Q

where Q is Cochran heterogeneity statistic and dfis the de-
grees of freedom.

An I” greater than 50% is considered to represent sub-
stantial heterogeneity. For the Q statistic, heterogeneity
was deemed to be significant for p less than 0.10 [13]. When
there was evidence of heterogeneity, the data were ana-
lyzed by using a random-effects model to obtain a summary
estimate for the test sensitivity with 95% confidence inter-
vals (CIs). Analyses of studies in which positive results
were confirmed were conducted by using a pooled specific-
ity with 95% Cls.

% 100%

6. Statistical analysis

When a significant Q test indicated heterogeneity across
studies (p<0.10 or I*>50%), the random-effects model was
used for the meta-analysis; otherwise, the fixed-effects
model was used [14]. The Begg and Mazumdar [15]
rank-correlation test and Egger et al. [16]’s regression in-
tercept test were used to provide evidence of publication
bias, which was shown as a funnel plot (p <0.05 was consid-
ered a significant publication bias). The meta-analysis of
comparable data was carried out by using R (R ver. 2.15.3,
R Foundation for Statistical Computing, Vienna, Austria;
http://www.r-project.org).

RESULTS

1. Eligible studies and quality assessment

The database search found 28 articles that could poten-
tially be included in the meta-analysis. On the basis of the
inclusion and exclusion criteria, 19 articles were excluded
after a simple reading of the titles and abstracts, and 2 ar-
ticles were excluded because of the patient population. In
total, seven articles were included in the analysis for surgi-
cal varicocele repair versus control (Table 1) [17-23]. There
were differences in enrollment criteria among these
studies. Four studies included patients with clinical vari-
cocele, but three studies enrolled patients with subclinical
varicocele. Meanwhile, four trials enrolled patients with
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TABLE 1. Summary of seven randomized clinical trials selected for meta-analysis
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References Year Enrollment criteria Intervention

Nilsson et al. [19] 1979  Unilateral clinical varicocele irrespective of ~ Surgical ligation of internal spermatic vein(s)
semen analysis and cremasteric vein(s) vs. no treatment.

Madgar et al. [20] 1995  Visible or palpable left varicocele and Surgical high ligation of spermatic vein(s) vs.
abnormal semen analysis delayed surgery

Yamamoto et al. [17] 1996  Left subclinical varicocele irrespective of High ligation of the internal spermatic vein(s)
semen analysis vs. no treatment

Grasso et al. [21] 2000 Subclinical varicocele and abnormal semen Left spermatic vein ligation vs. no treatment.
analysis

Unal et al. [18] 2001  Left subclinical varicocele, irrespective of Surgical ligation of the spermatic vein vs.
semen analysis clomiphene citrate for 6 months

Dohle [22] 2010  Clinical varicocele and subnormal semen Surgical repair (not specifid) vs. delayed
analysis treatment after 1 year

Abdel-Meguid et al. [23] 2011  Clinical palpable varicocele and impaired Subinguinal microsurgical varicocelectomy vs.

semen quality

no treatment

through literature search
(n=81)

—

‘ Studies retrieved for more ’

‘ Potential relevant studies ’

relevant based on title

Articles considered not
and abstract (n=59)

detailed information
(n=28)

—

Potentially appropriate
studies to be included in
the review (n=11)

Articles excluded on study
design and outcome
measures (n=17)

Special patient population
(n=2)

A

Nine of studies included in
qualitative synthesis

.| Two of studies were excluded
(sclerotherapy and surgery)

A
Seven of studies ultimately
included in quantitative
synthesis (surgery vs control)

FIG. 1. Flow diagram of screened, excluded, and analyzed
publications.

impaired semen quality only, but the other three trials did
not. Of these, three articles were included in the sub-
analysis for surgical varicocele repair versus control in pa-
tients with clinical varicocele and impaired semen quality
(Fig. 1). The results of the methodological quality of in-
cluded RCTs on each item of bias risk based on the
Cochrane handbook are listed in Fig. 2.

2. Heterogeneity assessment
Forest plots are shown in Fig. 3. A heterogeneity test
showed the following: chi-square=16.8 with 6 df (p=0.010)

and I’=64.1% in the analysis for all seven studies;
chi-square=2.51 with 2 df (p=0.285) and 1°=20.4% in the
subanalysis for the three studies that included the patients
with clinical varicocele and impaired semen quality.
Notable heterogeneities were detected in the analysis for
all studies; thus, random-effects models were used to fur-
ther assess these variables. However, there was no sig-
nificant heterogeneity in the subanalysis, so fixed effect
models were applied. In radial plots, no variables demon-
strated heterogeneity after selection of effect models for
each variable (Fig. 4).

3. Publication bias assessment

The Begg and Mazumdar rank-correlation test showed no
evidence of publication bias in the present meta-analysis
(all 7 studies, p=1.000; 3 studies with clinical varicocele and
impaired semen quality, p=0.333). Egger regression inter-
cept test also revealed no evidence of publication bias in any
meta-analysis (all 7 studies, p=0.607; 3 studies with clin-
ical varicocele and impaired semen quality, p=0.114).
Funnel plots from these three meta-analyses are shown in
Fig. 5.

4. Comparison of fertility recovery

In a meta-analysis of surgical varicocele repair versus con-
trol from all seven studies, the forest plot using the ran-
dom-effects model showed an odds ratio (OR) of 1.90 (95%
CI, 0.77 to 4.66) favoring varicocelectomy, but there were
no significant differences in the two groups (p=0.1621) (Fig.
3A). For the subanalysis of patients with clinical varicocele
and impaired semen quality, the fixed-effects pooled OR
was significant (OR, 4.15; 95% CI, 2.31 to 7.45; p<0.001)
(Fig. 3B), favoring varicocelectomy.

DISCUSSION

In the present meta-analysis, we included only RCTs and
assessed the effects of surgical varicocele repair on sponta-
neous pregnancy rates; the OR (4.16) favored surgical vari-
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[ Low risk of bias
I Unclear risk of bias
[ High risk of bias

Random sequence generation (selection bias) | [

Allocation concealment (selection bias) | [

Blinding of participants and personnel (performance bias) |

Incomplete outcome data (attrition bias) |

Selective reporting (reporting bias) |

FIG. 2. Methodological quality graph.

|
|
|
Blinding of outcome assessment (detection bias) | |
|
|
|

Other bias | Two researchers’ judgments about
T T T T ) each methodological quality item are
0 25 50 75 100 presented as percentages across all
% included studies.
A
Treated Contol Odds ratio
Study Events Total Events Total OR 95%CI W (random)
Nilsson et al. [19] 1979 4 51 8 45 —_— 0.39 (0.11-1.41) 16.4%
Madgar et al. [20] 1995 15 25 2 20 —a— 13.50 (2.55-71.40) 13.3%
Yamamoto et al. [17] 1996 3 45 4 47 0.77 (0.16-3.64) 14.1%
Grasso et al. [21] 2000 1 34 2 34 0.48 (0.04-5.61) 8.7%
Unal et al. [18] 2001 2 21 1 21 —_—t 211 (0.18-25.17) 8.5%
Dohle [22] 2010 19 60 6 58 ———— 4.02 (1.47-10.97) 18.7%
Abdel-Meguid et al. [23] 2011 24 75 10 74 ——— 3.01 (1.32-6.87) 20.3%
Random effects model 311 299 T_— 1.90 (0.77-4.66) 100%
Heterogeneity: I-squared=64.1%, tau-squared=0.8579, p=0.0104 i
| B R
Overall p-value=0.1621 01 0512 10
Favour control  Favour treated
B
Treated Contol Odds ratio
Study Events Total Events Total OR 95% ClI W (fixed)
Madgar et al. [20] 1995 15 25 2 20 — 13.50 (2.55-71.40) 7.5%
Dohle [22] 2010 19 60 6 58 —B— 4.02 (1.47-10.97) 35.0%
Abdel-Meguid et al. [23] 2011 24 75 10 74 —t— 3.01 (1.32-6.87) 57.5%
Fixed effect model 160 152 - 4.15 (2.31-7.45) 100%
Heterogeneity: I-squared=20.4%, tau-squared=0.0801, p=0.2849
I B

Overall p-value<0.001

01 0512 10
Favour control  Favour treated

FIG. 3. Forest plots. (A) Overall meta-analysis of surgical varicocele repair versus control. (B) Subanalysis for 3 studies that included
men with clinical varicocele and impaired semen quality. Squares represent study-specific risk estimates (size of square reflects the
study statistical weight); horizontal lines represent 95% confidence intervals (Cls); diamonds represent summary relative risk

estimate with its corresponding 95% CI. OR, odds ratio.

cocele repair when it was performed in men with clinical
varicocele and abnormal semen parameters. In 2007,
Marmar et al. [24] reported the first meta-analysis for eval-
uating the value of surgical varicocelectomy as a treatment
for male subfertility, at least partly in response to the
Cochrane review. Earlier meta-analyses by the Cochrane
collaboration simply concluded that there is no evidence
that treatment of varicocele in men from couples with oth-
erwise unexplained subfertility improves the couple's
chance of conception [25]. However, this finding has been
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criticized by several investigators, because some RCTs in-
cluded men with subclinical varicoceles or normal semen
analyses, and others had significant dropout rates after
randomization [24,26]. For these reasons, Marmar et al.
[24] performed another meta-analysis that included five
studies (two randomized, three observational) reporting
pregnancy rates after varicocelectomy among only men
with palpable lesions and at least one abnormal semen
parameter. They concluded that varicocelectomy has bene-
ficial effects on fertility status with an OR of 2.87. However,
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FIG. 4. Radial plots of variables with regard to heterogeneity after selection of effect models for all seven studies (A) and three studies
(B) that included men with clinical varicocele and impaired semen quality.
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FIG. 5. Funnel plots depicting publication bias for all seven studies (A) and three studies (B) that included men with clinical varicocele

and impaired semen quality.

they included three observational studies as well as two
RCTs, which could be a weakness of their analysis.
Recently, Baazeem et al. [27] reported a new meta-analy-
sis. Included were 380 couples (192 randomized to treat-
ment and 188 randomized to observation) from four RCT's
that reported pregnancy outcomes after repair of clinical
varicocele in oligospermic men. The OR resulting from a
fixed-effects model was in favor of therapy (OR, 2.10; 95%
CI, 1.31 to 3.38; p=0.002). However, the Q-statistic p-value
was 0.024, indicating the heterogeneity of their studies
(chi-square=14.60 with 3 df). Therefore, they performed
the random-effects model owing to severe heterogeneity,
and the OR using this model indicated that the differences
in the effects of varicocelectomy compared with observa-
tion were not statistically significant (OR, 2.23; 95% CI,
0.86 to 5.78; p=0.091). The latest meta-analysis conducted
by the Cochrane collaboration suggested that treatment of

varicocele in men from couples with otherwise unexplained
subfertility may improve a couple’s chance of pregnancy,
but the authors maintained that the findings were incon-
clusive, because the quality of the available evidence was
very low [6]. In their study, the combined fixed-effects OR
for pregnancy rate was 2.39 (95% CI, 1.56 to 3.66), favoring
the intervention; however, severe heterogeneity was de-
tected (chi-square=10.97 with 4 df; p=0.03; I’=64%).

On the basis of these recent meta-analyses, the current
European Urological Association guidelines on male in-
fertility, which were released in 2012 and 2013, indicate
that varicocele repair should be considered in cases of clin-
ical varicocele, oligospermia, infertility duration of more
than 2 years, and otherwise unexplained infertility in a
couple. This is certainly a meaningful change, considering
that the former guidelines indicated that varicocele treat-
ment for infertility should not be undertaken, unless there

Korean J Urol 2013;54:703-709
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has been full discussion with the infertile couple regarding
the uncertainties of treatment benefit. Besides the meta-
analysis, several well-designed studies reported positive
effects of treatment on fertility in patients with varicocele.
Diegidio et al. [6] reviewed 33 studies and calculated the
overall pregnancy rate to be 38.37% (954/2486) by using
simple addition and division. In the review, they compared
cost-effectiveness and concluded that varicocelectomy is a
cost-effective treatment modality for infertility. A sub-
group analysis showed that pregnancy rates were highest
after the microsurgical subinguinal technique was used.
Recently, Abdel-Meguid et al. [23] reported an RCT with
anearly ideal study design that provided a high level of evi-
dence for the effectiveness of varicocelectomy compared
with observation. In that study, 150 patients who experi-
enced infertility for more than 1 year and had palpable vari-
coceles and at least one impaired semen parameter were
randomized to a treatment (n=75) or observation (n=75)
and were followed for spontaneous pregnancy. Only five pa-
tients dropped out during the 12 months after surgery. The
results showed a significantly higher pregnancy rate in the
treatment arm (32.9% in varicocelectomy vs. 13.9% in ob-
servation; OR, 3.0.4; 95% CI, 1.33 to 6.95).

Meanwhile, there are insufficient data to suggest that
percutaneous embolization improves a couple’s chance of
conception. The published meta-analysis showed that the
overall spontaneous pregnancy rate of microsurgical vari-
cocelectomy was higher than that of radiographic emboli-
zation [28]. The overall failure rate of radiographic emboli-
zation was 12.7%, which is much higher than that of micro-
surgical operation. Some researchers have investigated
the treatment effect of surgical varicocele repair versus
percutaneous embolization through prospective random-
ized trials, and their results demonstrated that both treat-
ment modalities seemed to be equivalent in terms of the
pregnancy rate [29,30]. Nevertheless, there is an impor-
tant drawback of percutaneous embolization in the man-
agement of subfertile patients with varicocele in the era of
evidence-based medicine. To the best of our knowledge,
there is no evidence through a RCT that percutaneous em-
bolization for varicocele can improve the pregnancy rate.

The role of surgical repair needs to be reassessed for the
aforementioned reasons, and this is the first meta-analysis
to be undertaken of only RCTs. Although we suggest that
varicocelectomy seems to offer significant advantages in
terms of the pregnancy rate, several limitations in our anal-
yses should be considered. To date, high-quality data from
well-designed clinical trials are limited; thus, the numbers
of RCTs and patients enrolled in our analyses were rela-
tively small. In addition, different surgical approaches
were applied in each RCT, so there were significant limi-
tations owing to methodological heterogeneity. Accordin-
gly, there is a need for large, properly conducted RCTs of
varicocele treatment in men with abnormal semen from
couples with otherwise unexplained subfertility. Hope-
fully, upcoming RCTs will be designed for the evaluation
of spontaneous pregnancy after microsurgical varicocelec-
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tomy, which is regarded as the gold standard.

CONCLUSIONS

Our new meta-analysis suggests that surgical varicocele
repair can play a significant role in improving the preg-
nancy rate when performed in men with clinical varicocele
and abnormal semen parameters from couples with other-
wise unexplained subfertility. Therefore, surgical repair
should be offered as the first-line treatment for clinical var-
icocele in subfertile men.
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