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Prognostic factors for a favorable outcome after
varicocele repair in adolescents and adults
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The effect of varicocele repair on male fertility remains controversial. It would be helpful to determined which men would benefit
most from varicocele repair, and target repair efforts at those individuals. A detailed review of the literature on prognostic factors
for varicocele repair was performed using the PubMed NLM database. We found that the best predictor of postvaricocelectomy
semen parameters is the preoperative semen parameters. The greatest improvements in semen parameters were found in men with
larger varicoceles. While there is controversy, higher testosterone, younger age and larger testis size, in some studies predict for
improvements in semen parameters postvaricocelectomy. A nomogram has been developed to predict the postvaricocelectomy semen
parameters based on the preoperative semen parameters, varicocele grade and the age of the man (www.fertilitytreatmentresults.
com). Limited data consistently demonstrates the greatest improvements in DNA fragmentation rates in men with higher baseline
DNA fragmentation rates. With respect to reproductive outcomes, higher baseline sperm density consistently predicts for natural
pregnancy or assisted reproductive technology (ART) pregnancy rates. In addition, varicocele repair does seem to reduce the need
for more invasive modalities of ART. In conclusion, we can now start to use specific parameters such as baseline semen quality,

varicocele grade and patient age to predict post-repair semen quality and fertility potential following varicocelectomy.
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INTRODUCTION

The effect of varicocele repair on male fertility remains debatable.!
Though the majority of studies report that varicocele repair results
in improved semen parameters, not all reports support this finding.>?
The impact on natural pregnancy rates is even more controversial.!
Based on current evidence, both the American Urological
Association (AUA) and the American Society for Reproductive
Medicine (ASRM) have recommended varicocele repair for infertile
men with a clinical varicocele and one or more abnormal semen
parameters.*

Although most men with abnormal semen parameters will have an
improvement in semen parameters after varicocelectomy, until recently
we had no way to predict which men would respond positively to
varicocelectomy.® An abundance ofliterature focuses on specific aspects
of varicoceles and varicocele repairs, male reproductive parameters
and reproductive outcomes. However, even with all of this data, the
debate continues on which men should be offered varicocelectomy
and the benefit expected. It would be useful to determine which men
would benefit most from varicocele repair and target repair efforts at
those individuals.

At present, there have been several published studies evaluating
predictive factors for improvements in male fertility after varicocele
repair. The first was by Marks et al.® in 1986, looking at 130 men
with oligozoospermia and clinical varicoceles. In this study, the
control group was a group of 83 oligozoospermic men who had

received empirical medical therapy with clomiphene citrate.
The treatment group underwent varicocelectomy. The primary
outcome evaluated was pregnancy rate. The authors found that
in men undergoing varicocele repair, the pregnancy rate was
38.5%, and the preoperative variables predictive of pregnancy
were a lack of testicular atrophy (testicular length <4.5 cm), sperm
concentration >50 x 10° per ejaculate, sperm motility 60% or
more and serum follicle-stimulating hormone (FSH) <300 ng ml.
Interestingly, varicocele grade was not predictive of pregnancy in
this study.®

In a more recent study by Huang et al., prognostic factors for
successful varicocelectomy were determined by grouping men
into “responders” and “nonresponders”, as determined by semen
analyses at 3, 6, and 12 months postoperatively. In this study, the
mean age was 34 years (range 23-42) and mean sperm density was
18.2 x 10° ml™*; On linear multivariate logistic regression, age (OR:
0.56, P <0.001) and preoperative sperm density (OR: 1.22, P=0.001)
were significantly associated with the likelihood of successful
varicocelectomy.’

Finally, the first online predictive nomogram was recently
developed to predict semen parameters after varicocele repair:
www.fertilitytreatmentresults.com.® This was published in 2014,
using prospectively collected data, with a primary outcome of
developing a tool for clinicians and patients to estimate changes in
semen parameters after varicocele repair. The authors found that
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after varicocelectomy, improvements in semen parameters were
related to patient age, varicocele grade and preoperative semen
parameters (ejaculate volume, sperm concentration, motility,
morphology and total motile sperm count [TMC]). The preoperative
predictive factors varied based on the specific outcome. Post-
varicocelectomy TMC varied depending on the left varicocele
grade, ejaculate volume, sperm concentration and motility. Final
sperm concentration depended on the left varicocele grade, sperm
concentration and motility. Of note, baseline testicular volume and
hormones were not evaluated.

Although these three studies yield in partly conflicting results, they
all support the concept that initially better sperm parameters predict
for favorable fertility outcomes following varicocelectomy, with higher
pregnancy rates and better semen parameters. For the purposes of this
article, we will review all of the following factors: patient age, testicular
volume, varicocele grade, sperm concentration and reproductive
hormones (FSH, luteinizing hormone [LH], testosterone), and their
predictive value with respect to reproductive outcomes following
varicocele repair. The vast majority of the varicocele literature uses
semen parameters as the primary outcome. However, pregnancy or
live birth is what most couples are ultimately interested in.

A systematic search of the National Library of Medicine PubMed
database was performed, up to and including June 2015. Search

» o«

terms included “varicocele”, “varicocele repair”, “varicocelectomy’,
“prediction’, “fertility”, “sperm” and “hormones”. The search was limited
to English language publications involving human subjects. Studies
relating to outcomes other than sperm or semen parameters, hormones
or reproductive outcomes were excluded.

The first section of this review will be dedicated to a breakdown
of factors that predict the expected semen parameters following
varicocele repair. The second section will review prevaricocelectomy
factors that predict natural, intrauterine insemination (IUT) and in vitro
fertilization (IVF) pregnancy rates and live birth rates.

PREVARICOCELECTOMY FACTORS PREDICTING
POSTREPAIR SEMEN PARAMETERS
Unilateral or bilateral repair
The majority of varicoceles are left-sided, but right-sided may also be
seen, either independently or together. There have been studies looking
at a variety of combinations of these, with the majority reporting a
positive outcome following the repair of the larger varicocele, plus any
clinically palpable contralateral varicoceles. The first of these studies was
in 1999 by Scherr and Goldstein.® The authors prospectively evaluated
91 men with a large (Grade III) or moderate (Grade II) left varicocele
and small but palpable (Grade I) right varicocele. Of these men, 65
underwent bilateral and 26 underwent unilateral left repair. The authors
found that in men undergoing bilateral repair there was a 95.8% increase
in motile sperm concentration, compared with 42.6% change in the
unilateral group.® In a similar study with the same baseline patient
population by Fujisawa et al., similar improvements in the seminogram
of patients following bilateral and unilateral varicocelectomy were
found.® Finally, a third similar study evaluating semen parameters and
reproductive outcomes found that while semen parameters improved
in both groups after surgery, the improvement was more pronounced
in the bilateral group, and also the natural pregnancy rate was higher in
the bilateral group (49% [54/110] vs 36% [53/146], P < 0.05).%°

Some groups have looked at the bilateral repair of left clinical and
right subclinical varicoceles. One of the largest studies was in 2009 by
Zheng et al. who found no significant difference in the postoperative
sperm concentration, sperm motility, normal morphology, bilateral
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testicular volume, serum testosterone level and natural pregnancy
rates in 103 men treated for subclinical varicoceles (P > 0.05)."
Sperm counts increased from 7.6 to 24.4 x 10° ml™ and motility
increased from 29.5% to 50.9% following a left varicocelectomy alone,
while sperm counts and sperm motility increased 7.1 to 23.7 x 10°
ml™ and 30.3% to 48.7% following a bilateral varicocelectomy (no
significant difference in the changes between the unilateral vs the
bilateral varicocelectomies). In a similar study, Grasso et al.'* reported
on the randomization of 65 men with bilateral varicoceles (the
right-side being Grade I) to undergo either unilateral or bilateral
varicocele ligation. The authors found that there were no significant
differences in the changes in semen parameters between the two
groups, with sperm counts increasing an average of 36.52 x 10°
ml™" versus 23.19 x 10° ml™" in the bilateral versus the unilateral
group (nonsignificant).'> However, a different study of 145 men found
that men undergoing bilateral repair (even for a subclinical varicocele)
had greater improvements in sperm concentration (15 x 10 ml™
pre- to 23 x 10° ml™' postoperatively, compared to 15.1 x 10° ml™
pre- to 21 x 10° ml™ postoperatively [P = 0.008]), motility (36.7%
preoperatively and 50.5% postoperatively, compared to 37.8%
preoperatively and 40.5% postoperatively [P = 0.001]) and a higher
natural pregnancy rate (61.6% [45/73] vs 31.9% [40/72], P = 0.001),
compared with men undergoing left varicoclectomy only.”> While
these data comparing the effect of unilateral or bilateral varicocele
repairs on semen parameters (concentration, motility, morphology)
are somewhat conflicting, based on current evidence, both the AUA
and the ASRM have recommended varicocele correction only for men
with clinical varicocele.*

Grade of clinical varicocele

While there were some early studies that demonstrated that there was
no association between varicocele grade and degree of improvement
in semen parameters after repair,®'* more recent data seems to
support an association. There have been several studies dedicated to
answering this question. Steckel et al. grouped 86 men by varicocele
size. Preoperatively, men with Grade III varicoceles had lower sperm
counts and TMC compared to men with Grades I and II varicoceles.
Postvaricocele repair, a comparison of percent change in TMC
among the groups revealed that men with Grade III varicoceles
improved to a greater degree (128%) than men with Grade I (27%)
or Grade II (21%) varicoceles. Repair of the larger varicoceles
resulted in greater improvements in semen parameters than repair
of small or medium sized varicoceles.”® A similar study found that
greater improvements in sperm density were seen in the patients
with a Grade III varicocele, as compared with Grades I or IL.'¢
Similarly, Ishikawa and Fujisawa found that improvements in semen
parameters were greater after repair of Grade II (7.47 x 10° ml™
pre- to 11.04 x 10° ml™* post-repair) or III (7.87 x 10° ml™! pre- to
12.23 x 10° ml™* post-repair), as compared with Grade I (values
not given in the manuscript).'” Recently, Samplaski et al. published
a nomogram on the expected changes in semen parameters after
varicocele repair.® The authors found that varicocele grade impacted
all of the postvaricocelectomy semen parameters (TMC, sperm
concentration, motility and morphology) with the improvements
in semen parameters being directly related to the grade of the
varicocele.

Pre-repair sperm parameters
Multiple studies have demonstrated an association between pre- and
postvaricocelectomy semen parameters.’ This would seem to be logical,



as a man with a higher baseline sperm density would be expected to
have a higher post-repair sperm density. In their nomogram, Samplaski
et al. found that both post-repair sperm concentration and TMC were
correlated with pre-repair sperm concentration.” This was similar
to the findings of a different retrospective study which found that
men with baseline TMC 25 x 10° ml™' had greater improvements in
semen parameters following varicocelectomy than men with baseline
TMC <5 x 10°." Finally, Huang et al. found that preoperative sperm
density had a favorable association with the likelihood of successful (as
determined by improvements in semen analysis at 3, 6 and 12 months
postoperatively) varicocelectomy, and that a preoperative sperm density
of 12 x 10° ml™" or greater was able to predict successful varicocelectomy
with a sensitivity of 77.6% and specificity of 77.4%.” To our review, there
have been no studies demonstrating a negative correlation between
pre- and post-repair sperm density.

Hormones

There are few studies evaluating reproductive hormones as a
predictive measure for seminal improvements after varicocele
repair. Many of the existing studies have demonstrated conflicting
results. Cantoro et al. reported on the prognostic value of different
serum hormones to predict improvements in semen parameters
following varicocelectomy in 118 men.”” On multiple regression
analysis, only the percentage change in FSH (positive correlation)
and age >25 years (negative correlation) were predictors for
improvement in semen characteristics.' Kondo et al.** also examined
a host of preoperative characteristics, including hormones. They
found that on logistic regression analysis, low preoperative serum
FSH and high testosterone were predictors for sperm concentration
improvement.”® Men with no improvement in semen parameters
had an average FSH of 33.8 mIU ml™ and testosterone of 4.5 ng
ml™, compared to men with improved semen parameters who had
an average FSH of 10.7 mIU ml™' (P = 0.008) and testosterone of
6.24 ng ml™! (P =0.04).° Similarly, Chen and Chen found that, among
other factors, low serum FSH (<11.3 mIU ml™) was predictive of
improvements in semen parameters after varicocele repair.? Likewise,
an early study found that FSH <300 ng ml™' was a preoperative
predictor of postoperative pregnancy.® In addition, lower baseline
FSH has been shown to be predictive of greater improvements in
semen parameters at redo-varicocelectomy in infertile patients
with recurrent varicocele, being 14.4 mIU ml™ in men who had
improvements in semen parameters, compared with 18.7 (P = 0.04)
for men without improvement.*

The Kondo study is the first to identify a high baseline testosterone
concentration as being predictive of sperm concentration improvement
after varicocele repair.?® Conversely, several other studies have found
that testosterone is not a predictive factor for improvements in semen
parameters after varicocele repair.?"*

There have been no studies identifying any other reproductive
hormones, including LH, estradiol or prolactin, as being predictive
in the response to varicocele repair. At this point, low baseline serum
FSH or percentage change of FSH, and high baseline testosterone
remain the only hormones with even small series demonstrating a
correlation to improvements in semen parameters after varicocele
repair.

Age

There are several conflicting studies on the effect of age on varicocele
repair. In one study dedicated to looking at the effect of age on post
varicocele repair semen outcomes, age was found to be inversely
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associated with improvements in semen parameters.* Patients
aged <25 years demonstrated the greatest increase in sperm counts,
motility and morphology following varicocelectomy, and there were
significant negative correlations between age and improvements
in sperm count, motility and morphology.?* Huang et al. found
on multivariate logistic regression that age, with an odds ratio
of 0.56 (95% confidence interval: 0.41-0.76), had a significant
unfavorable association with the likelihood of improvement in semen
analysis parameters after varicocelectomy.” Conversely, a study of
men with nonobstructive azoospermia found that patient age at the
time of repair was not associated with the odds of recovery of sperm
in the ejaculate following the varicocelectomy.”' Likewise, several
other studies have not demonstrated a relationship between age and
seminal outcomes following varicocele repair."”?»* In a large series of
over 350 men, Samplaski et al. found that older age was related to less
improvement in postvaricocelectomy sperm motility and morphology,
but was not related to improvements in sperm concentration or
TMC. In this study, patients” age ranged from 23 to 62 years (mean
35.8), and on multivariable linear regression age was related to sperm
motility (P = 0.0289) and morphology (P = 0.0386).°

Testicular volume

It is well-known that, with some exceptions, testicular volume
is generally correlated with fertility potential. Likewise, a recent
meta-analysis of 14 studies comprising 1475 patients found a clear
advantage of surgical intervention on reducing testicular hypotrophy
when the discrepancy in testicular volume was >10% in children
and adolescents with varicocele.? However, the relationship
between testicular volume and seminal or pregnancy outcomes
after varicocele repair is not so clear. Several studies have found
that there is no association between testicular volume and outcomes
after varicocele repair in adults.””?* Conversely, other studies have
demonstrated that predictive factors of successful (defined as
improvements in semen parameters) varicocelectomy in infertile
patients include testicular volume >29.6 ml.*! In addition, in a
study of redo varicocele repairs, testicular volume >29.6 ml was
one of the factors found to be predictive of greater improvements
in semen parameters.*

Body mass index

Several studies have demonstrated an inverse correlation between
body mass index (BMI) and varicocele incidence.?*** There is a paucity
of data in the literature on the topic of the correlation of BMI with
improvements in postvaricocelectomy semen parameters, with only
one published manuscript on the topic. Chen and Chen, in a study
of 35 men undergoing subinguinal microsurgical varicocelectomy,
found that BMI was not predictive of any changes in semen parameters
postvaricocelectomy.?

Size of veins as measured by imaging

The concept of vein size correlating with post-repair improvements
in semen parameters is a logical concept, and follows the idea of
the preoperative clinical varicocele grade being correlated with
improvements in postvaricocelectomy semen parameters. Shindel
et al. looked at 42 men who had undergone left-sided microsurgical
subinguinal varicocelectomy. Based on preoperative ultrasound,
spermatic cord veins were graded as small (<1.0 mm), medium
(1.0-3.9 mm) and large (>4.0 mm). Overall, the authors found no
clear pattern or correlation between ligated vein size (individual or
cumulative) and improvements in semen parameters.*
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Number of veins

There are no reports specifically correlating the number of veins found
on a preoperative ultrasound and the postvaricocelectomy semen
improvements, but Pasqualotto et al. divided men by the number
of veins ligated by a microscopic subinguinal approach: <5 veins,
6-10 veins and >10 veins. Men with >10 veins ligated had significant
improvements in sperm concentration, but similar improvements were
not seen in the <5 veins and 6-10 veins groups. Interestingly, FSH
levels decreased in all groups of patients, suggesting an improvement
in intrinsic testicular function in all of the groups after repair.*? In
addition, the study of Chen and Chen from 2011* included number and
size of veins in the variables analyzed for varicocele repair outcomes.
They found that, among other factors, a larger number ofligated veins
did predict for greater improvements in semen parameters, with men
showing improvements having a mean 9.3 veins ligated and men not
showing improvements having 7.9 veins ligated.”

DNA fragmentation index

Multiple papers have correlated varicocele repair with improvements
in DNA fragmentation rates.”>** However, only one manuscript has
looked at factors predicting for an improvement in DNA fragmentation
after varicocelectomy. This was a retrospective study using the sperm
chromatin structure assay that found that after varicocelectomy there
was an improvement in the sperm concentration, TMC, total normal
sperm count and DNA fragmentation index (42.6% to 20.5%). A higher
preoperative DFI was associated with a larger decrease in postoperative
DFIL*> Although these data are compelling, more studies are needed
in this area.

Other factors

One group has looked at preoperative histopathology as a predictive
factor for postvaricocelectomy changes in semen parameters. Weedin
et al. performed a meta-analysis of 233 men with nonobstructive
azoospermia. They found that the chance of restoring sperm to the
ejaculate or a natural pregnancy was higher in men with maturation
arrest (42.1%) or hypospermatogenesis (54.5%), compared to men with
the Sertoli-cell-only syndrome (11.3%). Within men with maturation
arrest, those with late maturation arrest had a higher probability of
success (having sperm in the ejaculate or natural pregnancy) (45.8%)
than those with early maturation arrest (0%).*® Another group looked
at baseline seminal nitrous oxide levels and found them to be not
predictive of postoperative semen parameters.*

Varicocelectomy and pregnancy rates

While semen parameters certainly play a role in fertility, what
couples are most interested in are pregnancy and live birth rates.
There is a paucity of literature in this area. Zini et al.’’ have been
the group to look at these relationships most closely. In their first
study of 159 infertile couples, they performed a retrospective study
looking at assisted and unassisted pregnancy rates in men undergoing
varicocelectomy. The mean time interval between varicocele repair
and follow-up was 30 months, with a range of 12-44 months. Higher
natural pregnancy rates were observed in couples in whom the
man’s baseline sperm concentration was =5 x 10° ml™' compared
to <5 x 10° ml™ (61% [73/119] vs 8% [3/40], respectively, P < 0.01),
suggesting that in men undergoing varicocelectomy, the initial sperm
concentration was predictive of unassisted pregnancy outcome.** In
a subsequent study of 610 infertile couples, this same group looked
at clinical characteristics, pregnancy rates and ART utilization in
groups of men who did and did not undergo varicocelectomy for
clinical varicoceles. The mean follow-up (for pregnancy) for the
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entire group was 38 months, with a range of 12-90 months. The
authors found no difference in natural (39% for surgery vs 32% for
observation) and overall (natural and ART) (53% for surgery vs 56%
for observation) pregnancy rates in men undergoing varicocelectomy
versus observation. The variables correlated with natural pregnancy on
multivariate analysis were sperm motility and duration of follow-up.
The variables correlated with ART utilization were successful prior
natural pregnancy, duration of follow-up and female age.” Likewise,
Marks et al. found that a pre-repair sperm concentration of >50 x 10°
per ejaculate was predictive of a post-repair pregnancy.® This was similar
to the findings of a different retrospective study which found that men
with mild to moderate oligoasthenozoospermia (TMC =5 x 10° ml™")
had better seminal improvements following varicocelectomy, and
men who achieved a postoperative TMC >20 x 10° ml™" were more
likely to achieve conception by natural pregnancy or IUL' Finally, in
a study of 242 infertile men with clinical varicocele undergoing ICSI,
of whom 80 had their varicoceles repaired before ICSI, there was an
improvement in the TMC (6.7 x 10° vs 15.4 x 10°) and a decreased
sperm defect score (2.2 vs 1.9) in men undergoing varicocele repair.
The clinical pregnancy rate (60.0% vs 45.0%) and live birth rate (46.2%
vs 31.4%) after ICSI were higher in the men who had undergone a
varicocelectomy than the nonsurgical control group.*

A different group categorized couples with clinical varicoceles
based on their total sperm count into those with (1) severe
oligozoospermia (1-5 x 10° sperm) who were considered ICSI
candidates, (2) moderate oligozoospermia (5-20 x 10° sperm) who
were considered IUI candidates and (3) normozoospermic (>20 x 10°
sperm) where the chance of natural pregnancy was considered
reasonable. The authors found that a >50% increase in total sperm
count was observed in 50% of patients. An overall natural pregnancy
rate of 36.6% was achieved after varicocelectomy with a mean time
to conception of 7 months (range 1-19). If the preoperative sperm
parameters showed (1) severe oligozoospermia, then 31% of the men
had semen improvements to the level where they became IUI or
natural pregnancy candidates; (2) moderate oligozoospermia, then 42%
improved to the level of normozoospermia. However, in this study, no
prognostic variables were assessed.*

In addition, one study found that in 547 couples, natural pregnancy
rates in men with varicoceles treated by varicocelectomy were negatively
correlated with duration of infertility (0-3 years, 3-6 years, 6-9 years
and >9 years)."! After varicocelectomy, couples with a duration of
infertility of 0-3 years had a natural pregnancy rate of 43.9%, 3-6 years
had a natural pregnancy rate of 38.6%, 6-9 years had a natural
pregnancy rate of 38.3% and >9 years had a natural pregnancy rate of
31.7%.* However, no subsequent studies have evaluated this. Finally,
there is a single study looking at the effect of female age (> or <35 years)
on pregnancy outcomes in men undergoing varicocelectomy. Couples
with the male undergoing varicocelectomy had similar pregnancy
rates (natural pregnancy rate 35% and overall pregnancy rate 41%)
compared with couples not undergoing varicocelectomy (natural
pregnancy rate 25% and overall pregnancy rate 41%).*

CONCLUSIONS

While the data from individual studies can be difficult to interpret given
the diverse patient populations, with varied inclusion and exclusion
criteria, inadequate study designs, and limited data on preoperative
and postoperative parameters, it does appear that certain findings
are consistent. The repair of larger varicoceles and men with higher
baseline sperm density seem to be predictors for better post-repair
semen parameters. The effect of baseline reproductive hormones,



age, testicular volume and BMI is difficult to determine based on the
minimal published data. While there is a paucity of literature, the limited
data available consistently demonstrates the greatest improvements
in DNA fragmentation rates in men with higher baseline DNA
fragmentation rates. With respect to reproductive outcomes, higher
baseline sperm density consistently predict for natural pregnancy
or ART pregnancy rates. In addition, varicocele repair does seem to
reduce the need for more invasive modalities of ART. Finally, in a
technologically savvy society, a predictive tool is recently available at:
www.fertilitytreatmentresults.com. While more studies in some areas
are needed, some predictive factors have clearly emerged.

AUTHOR CONTRIBUTIONS

MS performed the literature review and analysis, and wrote the
manuscript. KJ provided direction regarding subtopics, as well
as clinical expertise, critical review and commentary on the
manuscript.

COMPETING INTERESTS

The authors declare that they have no competing interests.

REFERENCES

1  Baazeem A, Belzile E, Ciampi A, Dohle G, Jarvi K, et al. Varicocele and male factor
infertility treatment: a new meta-analysis and review of the role of varicocele repair.
Eur Urol 2011; 60: 796-808.

2 Redmon JB, Carey P, Pryor JL. Varicocele — the most common cause of male factor
infertility? Hum Reprod Update 2002; 8: 53-8.

3 Will MA, Swain J, Fode M, Sonksen J, Christman GM, et al. The great debate:
varicocele treatment and impact on fertility. Fertil Steril 2011; 95: 841-52.

4 Sharlip ID, Jarow JP, Belker AM, Lipshultz LI, Sigman M, et al. Best practice policies
for male infertility. Fertil Steril 2002; 77: 873-82.

5  Samplaski MK, Yu C, Kattan MW, Lo KC, Grober ED, et al. Nomograms for predicting
changes in semen parameters in infertile men after varicocele repair. Fertil Steril
2014; 102: 68-74.

6  Marks JL, McMahon R, Lipshultz LI. Predictive parameters of successful varicocele
repair. J Urol 1986; 136: 609-12.

7  Huang HC, Huang ST, Chen Y, Hsu YC, Chang PC, et al. Prognostic factors for
successful varicocelectomy to treat varicocele-associated male infertility. Reprod
Fertil Dev 2014; 26: 485-90.

8  Scherr D, Goldstein M. Comparison of bilateral versus unilateral varicocelectomy in
men with palpable bilateral varicoceles. J Urol 1999; 162: 85-8.

9 Fujisawa M, Ishikawa T, Takenaka A. The efficacy of bilateral varicocelectomy
in patients with palpable bilateral varicoceles: comparative study with unilateral
varicocele. Urol Res 2003; 31: 407-9.

10 Libman J, Jarvi K, Lo K, Zini A. Beneficial effect of microsurgical varicocelectomy
is superior for men with bilateral versus unilateral repair. J Urol 2006;
176: 2602-5.

11 Zheng YQ, Gao X, Li ZJ, Yu YL, Zhang ZG, et al. Efficacy of bilateral and left
varicocelectomy in infertile men with left clinical and right subclinical varicoceles:
a comparative study. Urology 2009; 73: 1236-40.

12 Grasso M, Lania C, Castelli M, Galli L, Rigatti P. Bilateral varicocele: impact of right
spermatic vein ligation on fertility. J Urol 1995; 153: 1847-8.

13 Elbendary MA, Elbadry AM. Right subclinical varicocele: how to manage in infertile
patients with clinical left varicocele? Fertil Steril 2009; 92: 2050-3.

14 Dubin L, Amelar RD. Varicocele size and results of varicocelectomy in selected
subfertile men with varicocele. Fertil Steril 1970; 21: 606-9.

15 Steckel J, Dicker AP, Goldstein M. Relationship between varicocele size and response
to varicocelectomy. J Urol 1993; 149: 769-71.

16 Takahara M, Ichikawa T, Shiseki Y, Nakamura T, Shimazaki J. Relationship between
grade of varicocele and the response to varicocelectomy. /nt J Urol 1996; 3: 282-5.

17 Ishikawa T, Fujisawa M. Effect of age and grade on surgery for patients with
varicocele. Urology 2005; 65: 768-72.

Prognostic factors for varicocelectomy
MK Samplaski and KA Jarvi

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

221

Matkov TG, Zenni M, Sandlow J, Levine LA. Preoperative semen analysis as a
predictor of seminal improvement following varicocelectomy. Fertil Steril 2001;
75: 63-8.

Cantoro U, Catanzariti F, Lacetera V, Quaresima L, Giovanni M, et al. Percentage
change of FSH value: new variable to predict the seminal outcome after
varicocelectomy. Andrologia 2015; 47: 412-6.

Kondo Y, Ishikawa T, Yamaguchi K, Fujisawa M. Predictors of improved seminal
characteristics by varicocele repair. Andrologia 2009; 41: 20-3.

Chen SS, Chen LK. Predictive factors of successful varicocelectomy in infertile
patients. Urol Int 2011; 86: 320-4.

Chen SS. Predictive factors of successful redo varicocelectomy in infertile patients
with recurrent varicocele. Andrologia 2014; 46: 738-43.

Ishikawa T, Fujisawa M. Varicocele ligation on free testosterone levels in infertile
men with varicocele. Arch Androl 2004; 50: 443-8.

Hassanzadeh-Nokashty K, Yavarikia P, Ghaffari A, Hazhir S, Hassanzadeh M. Effect
of age on semen parameters in infertile men after varicocelectomy. Ther Clin Risk
Manag 2011; 7: 333-6.

Resorlu B, Kara C, Sahin E, Unsal A. The significance of age on success of surgery
for patients with varicocele. Int Urol Nephrol 2010; 42: 351-6.

Li F, Chiba K, Yamaguchi K, Okada K, Matsushita K, et al. Effect of varicocelectomy
on testicular volume in children and adolescents: a meta-analysis. Urology 2012;
79: 1340-5.

Abdel-Meguid TA. Predictors of sperm recovery and azoospermia relapse in men
with nonobstructive azoospermia after varicocele repair. J Urol 2012; 187: 222-6.
Kiuchi H, Koga M, Hirai T, Namba Y, Takeyama M, et al. [Predictive factors associated
with successful varicocele repair a study of 139 infertile men with valicocele]. Nihon
Hinyokika Gakkai Zasshi. Jpn J Urol 2005; 96: 480-6.

Rais A, Zarka S, Derazne E, Tzur D, Calderon-Margalit R, et al. Varicocoele among
1 300 000 Israeli adolescent males: time trends and association with body mass
index. Andrology 2013; 1: 663-9.

Gokce A, Demirtas A, Ozturk A, Sahin N, Ekmekcioglu O. Association of left
varicocoele with height, body mass index and sperm counts in infertile men.
Andrology 2013; 1: 116-9.

Shindel AW, Yan Y, Naughton CK. Does the number and size of veins ligated
at left-sided microsurgical subinguinal varicocelectomy affect semen analysis
outcomes? Urology 2007; 69: 1176-80.

Pasqualotto FF, Lucon AM, de Goes PM, Sobreiro BP, Hallak J, et al. Relationship
between the number of veins ligated in a varicocelectomy with testicular volume,
hormonal levels and semen parameters outcome. J Assist Reprod Genet 2005;
22: 245-9.

Baker K, McGill J, Sharma R, Agarwal A, Sabanegh E Jr. Pregnancy after
varicocelectomy: impact of postoperative motility and DFI. Urology 2013; 81: 760-6.
Li F, Yamaguchi K, Okada K, Matsushita K, Ando M, et al. Significant improvement
of sperm DNA quality after microsurgical repair of varicocele. Syst Biol Reprod
Med 2012; 58: 274-7.

Kadioglu TC, Aliyev E, Celtik M. Microscopic varicocelectomy significantly decreases
the sperm DNA fragmentation index in patients with infertility. Biomed Res Int
2014; 2014: 695713.

Weedin JW, Khera M, Lipshultz LI. Varicocele repair in patients with nonobstructive
azoospermia: a meta-analysis. J Urol 2010; 183: 2309-15.

Zini A, Boman J, Baazeem A, Jarvi K, Libman J. Natural history of varicocele
management in the era of intracytoplasmic sperm injection. Fertil Steril 2008;
90: 2251-6.

Kamal KM, Jarvi K, Zini A. Microsurgical varicocelectomy in the era of assisted
reproductive technology: influence of initial semen quality on pregnancy rates.
Fertil Steril 2001; 75: 1013-6.

Esteves SC, Oliveira FV, Bertolla RP. Clinical outcome of intracytoplasmic sperm
injection in infertile men with treated and untreated clinical varicocele. J Urol
2010; 184: 1442-6.

Cayan S, Erdemir F, Ozbey |, Turek PJ, Kadioglu A, et al. Can varicocelectomy
significantly change the way couples use assisted reproductive technologies? J Urol
2002; 167: 1749-52.

O'Brien JH, Bowles B, Kamal KM, Jarvi K, Zini A. Microsurgical varicocelectomy
for infertile couples with advanced female age: natural history in the era of ART.
J Androl 2004; 25: 939-43.

Zorba UO, Sanli OM, Tezer M, Erdemir F, Shavakhabov S, et al. Effect of infertility
duration on postvaricocelectomy sperm counts and pregnancy rates. Urology 2009;
73:767-71.

@ Asian Journal of Andrology



