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Purpose: Varicocele is a common problem among infertile men. Varicocele repair (VR) is frequently performed to improve
semen parameters and the chances of pregnancy. However, there is a lack of consensus about the diagnosis, indications for
VR and its outcomes. The aim of this study was to explore global practice patterns on the management of varicocele in the
context of male infertility.
Materials and Methods: Sixty practicing urologists/andrologists from 23 countries contributed 382 multiple-choice-questions
pertaining to varicocele management. These were condensed into an online questionnaire that was forwarded to clinicians
involved in male infertility management through direct invitation. The results were analyzed for disagreement and agreement
in practice patterns and, compared with the latest guidelines of international professional societies (American Urological Association [AUA], American Society for Reproductive Medicine [ASRM], and European Association of Urology [EAU]), and
with evidence emerging from recent systematic reviews and meta-analyses. Additionally, an expert opinion on each topic
was provided based on the consensus of 16 experts in the field.
Results: The questionnaire was answered by 574 clinicians from 59 countries. The majority of respondents were urologists/
uro-andrologists. A wide diversity of opinion was seen in every aspect of varicocele diagnosis, indications for repair, choice
of technique, management of sub-clinical varicocele and the role of VR in azoospermia. A significant proportion of the responses were at odds with the recommendations of AUA, ASRM, and EAU. A large number of clinical situations were identified where no guidelines are available.
Conclusions: This study is the largest global survey performed to date on the clinical management of varicocele for male infertility. It demonstrates: 1) a wide disagreement in the approach to varicocele management, 2) large gaps in the clinical practice guidelines from professional societies, and 3) the need for further studies on several aspects of varicocele management in
infertile men.
Keywords: Consensus; Disease management; Male infertility; Survey; Varicocele
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Varicocele, defined as an abnormal enlargement
and tortuosity of veins in the pampiniform plexus, is
the most common correctable cause of male infertility
[1]. Varicocele affects nearly 15% of the general male
population and is diagnosed in 19% to 41% of primary
male infertility and 80% of secondary male infertility
cases [2]. An epidemiological study from six European
countries, involving 7,035 male subjects from the general population, indicated the presence of clinical varicocele (grades I–III) in 15.7% of the population, with
more than 50% of the men having a variable degree of
semen quality deterioration [3]. Despite the lack of history of infertility in the latter study, impaired semen
quality was present even in low grades of varicocele
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and it was more pronounced in those men with grade
III varicoceles. This is keeping with an earlier study
from the World Health Organization (WHO) which
reported the prevalence of varicocele among infertile
patients with normal and abnormal semen parameters
as 11.7% and 25.4%, respectively [4].
Using bibliometric analytics, Baskaran et al. reported
that the number of publications on male infertility
and varicocele demonstrated an increasing trend from
1988 to 2018 [5]. A more recent scientometric study on
human varicocele research showed that between the
years 1988 and 2020, there were four times more original articles published on surgical approaches compared
to non-surgical options [6]. However, despite all these
studies, the practical management of varicocele for fertility and non-fertility related indications is not clearly
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established and many areas of controversy still remain.
Current challenges in the management of subfertile men with varicocele include determining the true
benefit of varicocele repair (VR) on pregnancy and
live birth rates [7]. The improvement in sperm parameters and reduction in seminal reactive oxygen species
(ROS) or sperm DNA fragmentation (SDF) after VR
is highly variable and may depend on various factors
such as grade of varicocele, age of patient, testes size,
pre-treatment sperm parameters and hormone levels.
Moreover, the role of VR in the management of infertile men with varicocele and azoospermia or in those
with subclinical varicocele remains controversial. Additionally, there is no consensus as to the management
of infertile men with varicocele recurrence. As a result,
considerable variation and controversy is expected in
the worldwide practice patterns of varicocele management for different clinical situations.
The aim of this study was to use a comprehensive
online survey to determine the attitudes and practice
patterns of clinicians worldwide in the management of
varicocele in infertile men, thus identifying divergence
and concurrence in global practice patterns, and to
compare these with the latest international (American
Urological Association/American Society for Reproductive Medicine [AUA/ASRM], European Association of
Urology [EAU]) practice guidelines, and with evidence
from systematic reviews and recent meta-analyses. Finally, in order to provide further clarity in each area
of varicocele evaluation and management, an “Expert
Opinion” has been provided based on the consensus of
16 highly-experienced experts from around the globe.

MATERIALS AND METHODS
1. Survey design and participants

One hundred and eight urologists/andrologists from
34 countries were invited to submit multiple-choice
questions (MCQs) on varicocele-related clinical topics
that they considered most important or controversial
and relevant to their practice. A total of 382 questions
were received from 60 practicing urologists/andrologists from 23 countries. A team of 9 experienced urologists/andrologists* (RS, PK, AR, NP, EK, NT, MEB,
HK, TM) made multiple revisions to merge related or
duplicate questions, remove ambiguity, and create a list
of questions that were most representative of clinical
dilemmas in actual practice.

Questionnaire revisions yielded a final list of 55
MCQs (Supplement File 1), which covered important
aspects related to varicocele demographics and diagnosis, indications for VR, technical aspects of VR, and
fertility-related outcomes. Eight of the 55 questions addressed VR for indications other than fertility and are
not discussed in this paper. An additional 8 questions
documented the participants’ demographic data.
This questionnaire was made available online from
July 23, 2021 to August 20, 2021 via a secured tool
(SelectSurvey) created by the Cleveland Clinic’s Information Technology Department. The initial invitation
to take the survey was sent to 200 urologists/andrologists who were part of a global group initiated by the
American Center of Reproductive Medicine with the
purpose of discussing clinical and research topics related to varicocele. In turn, they forwarded the invitation
to their colleagues involved in the care of infertile men
through direct communication. The following societies
distributed the questionnaire link to their members:
Arab Association of Urology, Asia Pacific Society of
Sexual Medicine, Association Francaise d’Urologie,
Brazilian Association of Assisted Reproduction, Brazilian Society of Urology, Egyptian Society of Andrology,
European Association of Urology, Indonesian Urological Association, Indonesian Society of Andrological
Urology, Iranian Urological Association, Middle East
Society for Sexual Medicine, Sociedad Argentina de
Andrologia, Société d'Andrologie de Langue Française,
Société Internationale d’Urologie, Spanish Association of Andrology, Sexual and Reproductive Medicine, Turkish Association of Urology, and Urological
Society of Australia and New Zealand. Practitioners
were informed about the nature and objective of the
survey and requested to volunteer to fill out the online
questionnaire. The questionnaire was provided in the
English language and used standard medical terms.
Participants were allowed to omit some questions and
could review their answers at the end of the survey
before final submission.

2. Statistical analysis

The survey responses were downloaded and saved
as comma-separated (CVS) files from the SelectSurvey
tool. Duplicate responses were excluded from the analysis. Summary statistics were calculated using MedCalc
Statistical Software (version 19.0.5; MedCalc Software,
Ostend, Belgium). Since some respondents skipped
www.wjmh.org
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some questions, and some questions allowed multiple
answers, each response was reported as a percentage of
the number of respondents for that question. Subgroup
analyses were performed using the chi-square test. A pvalue of <0.05 was considered statistically significant.

3. International guidelines and other
recommendations

The latest guidelines from the EAU [8,9] and the
AUA/ASRM [10-12] were selected as references since
these have been recently updated and are widely referred to. The clinical practices of the survey respondents were compared to these guidelines. Additionally,
recent systematic reviews and meta-analyses, and other
relevant studies, were referred to for clarification on
the diverse practices and opinions expressed by the
survey respondents.

4. Expert opinion

Since many of the controversial topics were not addressed by the guidelines, sixteen highly-experienced
clinicians† (GMC, AZ, AK, MG, AR, PK, TH, EK, GR,
HK, MA, TT, EB, OR, GC, AH) from around the world
were invited to comment on each section. Their comments were condensed into an “Expert Opinion” that
was representative of the opinion of most experts (75%
consensus) and would provide practical guidance to
clinicians. The alternative opinions are also presented
in addition to the consensus opinion when there was
a significant difference of opinion amongst the expert
panel.

SUM (respondents)
1.0

105.0

1. Canada (4)
2. United States (17)
3. Mexico (12)
4. Guatemala (1)
5. Brazil (17)
6. Argentina (3)
7. United Kingdom (5)
8. Switzerland (1)
9. Spain (7)

10. Albania (5)
11. Ukraine (2)
12. Azerbaijan (1)
13. Afghanistan (2)
14. United Arab Emirates (11)
15. Sudan (4)
16. Tunisia (2)
17. Morocco (1)
18. Senegal (1)

19. Uganda (1)
20. Zambia (1)
21.South Africa (1)
22. Madagascar (1)
23. Australia (5)
24. Malaysia (5)
25. Philippines (34)
26. Taiwan (2)
27. Japan (8)

28. China (5)
29. Turkey (59)
30. Egypt (105)
31. Greece (38)
32. Palestine (2)
33. Algeria (8)
34. France (12)
35. Serbia (12)
36. Bulgaria (1)

37. Italy (12)
38. Saudi Arabia (11)
39. Jordan (2)
40. Iraq (14)
41. Iran (7)
42. Pakistan (7)
43. Oman (4)
44. India (26)
45. Cambodia (1)

46. Vietnam (12)
47. Indonesia (15)
48. Austria (5)
49. Qatar (5)
50. Burkina (8)
51. Cuba (1)
52. Germany (2)
53. Hong Kong (1)
54. Kenya (1)

55. Korea (36)
56. Kuwait (4)
57. Luxembourg (1)
58. Bahrain (1)
59. Singapore (2)

Fig. 1. Geographical distribution of respondents. The number of respondents is shown in brackets after the name of each country. The violet color
indicates the country with the greatest number of respondents (n=105), the blue color are those with a lower number (n=59), the orange color
are those with a further reduction in the number of respondents (from 26 to 38), and the yellow color are the countries with the lowest number
of respondents (from 1 to 17).
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RESULTS AND DISCUSSION

2. Diagnosis of varicocele

1. Demographics of survey participants

1) Method of diagnosis of varicocele

The total number of responses received at the end
of the survey was 841. After excluding duplicates and
partial responses, a total of 574 responses from 59
countries were considered for analysis (Fig. 1, Supplement File 2).
Geographical distribution of the respondents included Asia (n=277, 48.3%), Europe (n=103, 17.9%), South
America (n=34, 5.9%), Africa (n=134, 23.3%), North
America (n=21, 3.7%), and Australia (n=5, 0.9%).
The majority of the respondents’ age were between
35 and 44 years (n=184, 32.1%) and 45–54 years (n=146,
25.4%), followed by 25–34 years (n=108, 18.8%), 55–64
years (n=94, 16.4%), and over 65 years (n=42, 7.3%).
The respondents were equally divided between general urologists (n=227, 39.5%) and urologists with a special interest in male infertility (n=226, 39.4%). Primary
practice was andrology in 15.9% (n=91) and “other” in
4.9% (n=28). Approximately half (n=277, 48.3%) of the
respondents had training in clinical andrology. The
respondents had a wide range of experience: <5 years,
24.6%; 5 to 10 years, 21.9%; 11 to 20 years, 22.8%; and
>20 years, 30.7%.
The respondents’ frequency of performing VR was
also very varied (Fig. 2)
The majority of respondents indicated that they
agreed in varying degrees with the premise of this survey that “the results of varicocele treatment for male
infertility are controversial” (Fig. 3).

Q7. How many varicocele operations (embolization or surgery)
do you perform in a year? (Pre-COVID)
82 (14.3%)

VR done annually
99 (17.2%)

<5
5 20
20 50
>50

173 (30.1%)
220 (38.3%)

Fig. 2. Number of varicocele repairs (VRs) done annually by the respondents.

(1) Survey results
Majority of respondents (70.4%; 404/574) based their
diagnosis of varicocele on a combination of clinical
findings and confirmation by duplex Doppler ultrasound (US) whereas 18.6% (107/574) based their diagnosis on physical examination alone. However, 9.9%
(57/574) used imaging alone to diagnose a varicocele,
and a few used clinical findings combined with thermography or venography.
(2) Guidelines
The AUA/ASRM guidelines (statement-21) state that
“routine use of ultrasonography to investigate presumed varicocele is to be discouraged” and recommend
that varicocele should be diagnosed based on physical
examination alone, with sonography being done only if
the physical examination is difficult.
The EAU guidelines (10.3.6.1.2) also state that the
“management of varicocele is still mainly based on a
physical examination”, but they also suggest the use of
US when “palpation is unreliable” or when recurrence
or persistence is suspected due to lack of improvement
in semen parameters after VR. They also state that
“definitive evidence of reflux and venous diameter
may be utilised in the decision to treat”.
(3) Discussion
While 18.6% of respondents rely solely on physical
examination to establish diagnosis of varicocele, the
majority routinely confirm their diagnosis with US

Q8. What is your level of agreement with the statement the results
of varicocele treatment for male infertility are controversial ?

83 (14.5%)
121 (21.1%)

Totally agree
Somewhat agree
Somewhat disagree
Totally disagree

136 (23.7%)
234 (40.8%)

Fig. 3. Degree of agreement of the respondents with the premise of
the survey.
www.wjmh.org
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even though this is not indicated by the guidelines.
Possible reasons for this widepread use of US to confirm a clinically diagnosed varicocele are discussed in
the section below (2.1.4).
Interestingly, 10% of the surveyed clinicians still
establish a diagnosis of varicocele based on US alone.
This is contrary to the guidelines’ recommendations
that state that US is not indicated if there is no palpable clinical varicocele, since subclinical varicocele
should not be corrected.
(4) Expert opinion
Given the absence of evidence supporting the correction of subclinical varicoceles, the diagnosis of varicocele should be based primarily on physical examination
and not on imaging alone. Routine US imaging to look
for a varicocele in every man with subfertility, irrespective of physical findings, is not warranted.
US is useful when local examination is difficult (e.g.,
tight scrotum or thick spermatic cord), and may also
be used to confirm clinical recurrence, or to confirm
the diagnosis when clinical findings are equivocal (the
experts were divided on this: some recommended US
to confirm a clinical diagnosis of grade I varicocele,
while others felt the diagnosis should be purely clinical). Some experts recommended US to assess the grade
of reflux in a clinical varicocele and considered this in
their decision to recommend VR. US was also recommended by some experts for objective documentation
prior to VR, for insurance re-imbursement and in case
of a legal issue.

2) Ultrasound parameters for the diagnosis of
varicocele
(1) Survey results
Although the diagnosis of varicocele is based on
clinical examination, many clinicians still use US examination for confirmation. About one-third of the respondents do not do US studies themselves. Of the 391
who responded, 56.0% (219 respondents) reported using
3 mm venous diameter for diagnosing varicocele, while
29.4% used 2.5 mm and 11.3% used 2 mm vein diameter
as the diagnostic cut-off. A cut-off of >4 mm was used
by 3.3%. Sub-group analysis showed that physicians
who received specific training in male infertility, or
who had more than 10 years experience, were more
likely to perform US examinations themselves, and use
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3 mm vein diameter as the diagnostic cut-off.
(2) Guidelines
The AUA/ASRM guidelines (statement 21) specify
the presence of multiple veins with a diameter >3 mm
and reversal of blood flow during Valsalva for US diagnosis of varicocele, but do not make any other technical recommendations.
The EAU (10.4.3.2) has adopted the recommendations
of the European Society of Urogenital Radiology Scrotal and Penile Imaging Working Group [13]. Varicocele
diagnosis is based on a venous diameter of 3 mm or
more of the largest vein measured at any location in
the upright position during a Valsalva maneuver and
with venous reflux of duration >2 seconds.
(3) Discussion
Since US is widely used to confirm a diagnosis of
varicocele, it is important to have a consensus of what
venous diameter parameters constitute a US diagnosis
of varicocele. However, the size of the veins required to
diagnose varicoceles differs in the literature. This variation may be caused by different evaluation positions
(supine or upright position), examination either at rest
or with Valsalva maneuver, or different measurement
sites (relative to the testis or the spermatic cord).
The 3 mm venous diameter threshold during the
Valsalva maneuver is widely accepted in the scientific
literature for the diagnosis of varicocele [14,15]. However, there is considerable variation in practice with
40.6% of respondents diagnosing varicocele even when
vein diameters are less than 3 mm. They are supported
by some studies that have validated the diagnostic utility of smaller vein diameters. Karami et al [16] found
2.65 mm as the threshold to differentiate patients
with clinical varicocele from normal subjects with
high sensitivity and specificity. However, there are no
studies that support 2 mm as the cut-off value, which
was used by 11.2% of the respondents. The presence of
continuous reflux in the spermatic vein has also been
suggested as a useful Doppler finding that predicts improvement after VR [17].
(4) Expert opinion
The considerable divergence in the US diagnosis of
varicocele needs to be avoided to ensure uniformity of
diagnosis and management. Current evidence favors
the adoption of the EAU recommendations for the
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Q11. Estimated frequency of presenting complaints in patients with varicocele
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Fig. 4. Estimated percentage of patients

100% presenting with common symptoms

related to varicocele.

US diagnosis of varicocele as mentioned above. When
US evaluation is indicated to diagnose a varicocele, it
should be performed in the upright position, during
Valsalva, at a fixed location on the cord and with measurement of venous reflux.
Improper use of the US and lack of consensus on the
threshold values used to diagnose clinical varicocele
could result in over-diagnosis of early varicoceles and
would lead to unnecessary surgeries and/or confusion
about outcomes after treatment of ‘grade-I’ varicoceles.

3. Incidence and symptoms of varicocele
1) Survey results

The estimated frequency of presenting symptoms in
men (adult and adolescent) with varicocele is presented
in Fig. 4.
Primary infertility was reported as the commonest presenting symptom of varicocele. In response to a
question on their estimate of what proportion of men
with oligoasthenoteratozoospermia (OAT) had a clinical varicocele, there is a wide divergence in the respondents’ estimates. Thus, while 13.9% of respondents reported an estimated incidence of <10%, a slightly larger
percentage (18.8%) reported that >50% of their infertile
men had varicoceles. The remaining clinicians were
also equally divided between a prevalence of 10%–25%
(33.1%) and 25%–50% (34.1%).

2) Guidelines

The EAU guidelines (10.4.3.3.1) quote a prevalence of

varicocele in almost 15% of the normal male population, in 25% of men with abnormal semen analysis, and
in 35%–40% of men presenting with infertility.

3) Discussion

The marked variation in estimated prevalence of
varicocele reported by the survey participants suggests a lack of uniformity in the criteria and methods
of establishing a diagnosis of varicocele. This may, in
turn, be the reason for significant outcome differences
reported by various studies.

4) Expert opinion

There is a need for more studies on the prevalence
of varicocele in fertile and infertile men using welldefined criteria. Clinical examination is the mainstay
of diagnosis but it is subjective, resulting in varying
estimates of varicocele prevalence. A combination of
clinical findings and strictly defined US criteria may
help to ensure uniformity in varicocele diagnosis.

4. Indications for varicocele repair

The various clinical scenarios in which the respondents would advise VR are listed in Table 1.

1) Oligoasthenoteratozoospermia
(1) Survey results
Semen analysis was the most common laboratory
test used to evaluate the impact of a clinical varicocele
on fertility (n=559, 97.4%), followed by reproductive
www.wjmh.org
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Table 1. Indications for varicocele repair in men with infertility
Q17. “What are your indications for varicocele repair in an infertile couple?”
(you can choose multiple options)
Answer

No. of responses

Percentage of respondents

Infertility with clinical varicocele, abnormal semen analysis, and normal female partner <35
years old
Infertility with clinical varicocele, and abnormal semen analysis or elevated SDF, irrespective
of female partner status
Infertility with clinical varicocele, normal semen analysis, normal female partner, but elevated
SDF
Clinical varicocele with normal semen analysis, normal SDF, but ipsilateral testicular atrophy
Infertility with clinical varicocele, normal semen analysis, normal SDF, normal female partner,
but failed IUI/IVF
Infertility with clinical varicocele, normal semen analysis, normal female partner, but elevated
OS
Large asymptomatic, varicocele with normal semen analysis, and normal testicular size
I do not recommend varicocelectomy. I rather prefer to proceed with other treatments (IUI/
IVF/ICSI)
Total number of respondents

526

91.6

220

38.3

199

34.7

179
105

31.2
18.3

94

16.4

79
7

13.8
1.2

574

ICSI: intracytoplasmic sperm injection, IUI: intrauterine insemination, IVF: in vitro fertilization, OS: oxidative stress, SDF: sperm DNA fragmentation.

Q18. In a couple with primary infertility, clinical varicocele, moderate OAT, and female partner
<35 years old with a normal fertility evaluation, what would be your first choice for treatment?
23 (4.0%)

6 (1.0%)

153 (26.7%)
251 (43.7%)

Varicocelectomy, followed by medical
treatment if there is no improvement
Varicocelectomy followed by ART (IUI,
IVF, and/or ICSI) if no improvement
Medical treatment, followed by
varicocelectomy if there is no improvement
Medical treatment alone (no varicocelectomy
followed by ART if no improvement
Proceed directly to ART (IUI, IVF, and/or ICSI)

141 (24.6%)

hormonal assay (n=303, 52.8%), SDF (n=150, 26.1%), and
oxidative stress (OS) testing (n=38, 6.6%).
When treating a couple with primary infertility, and
moderate OAT with a clinical varicocele, 68.3% of the
respondents stated that they would directly proceed
with VR as the first line of treatment, and then followup with medical therapy or assisted reproductive
technology (ART) if there was no improvement. 26.7%
would first attempt medical therapy before proceeding
for VR and 1.0% would proceed to ART without VR
(Fig. 5).
This variability in the approach to timing of VR was
also reflected in the number of semen analyses the
clinicians requested before proceeding for VR. When
the first semen analysis was abnormal and a varicocele
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Fig. 5. Therapeutic decisions on the
management of a couple with primary
infertility and clinical varicocele. OAT:
oligoasthenoteratozoospermia, ART:
assisted reproductive technology, IUI:
intrauterine insemination, IVF: in vitro
fertilization, ICSI: intracytoplasmic sperm
injection.

was detected, 11% of clinicians would advise surgery
right away, and 50.3% would advise surgery if another
report within a month showed OAT. However, 28%
would wait 3 months before doing another semen test
and then advise surgery if OAT persisted, while only
10.6% stated that they would consider multiple semen
reports before advising surgery.
This trend towards early surgery is also reflected
in the time to surgery once the diagnosis and recommendation for VR are made, with 60.5% (328/542) of
respondents stating that most of their patients underwent VR within 3 months of diagnosis.
When a couple has secondary infertility, 12.0% of respondents stated that their decision would be affected
by the female partner’s age, but the majority (58.5%)
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Q19. In a couple with secondary infertility, clinical varicocele, moderate OAT, and female partner
with a normal fertility evaluation, what would be your first choice for treatment?
22 (3.8%)

9 (1.6%)

69 (12.0%)

204 (35.5%)
138 (24.0%)

132 (23.0%)

Varicocelectomy, followed by medical
treatment if there is no improvement
Varicocelectomy followed by ART (IUI, IVF,
and/or ICSI) if no improvement
Medical treatment, followed by
varicocelectomy if there is no improvement
Choice of treatment will depend on female
partner s age
Medical treatment alone (no varicocelectomy
followed by ART if no improvement
Proceed directly to ART (IUI, IVF, and/or ICSI)

Total n=574
Total percentage=99.9%

still recommended VR as the first step; only 1.6% suggested proceeding directly to ART (Fig. 6).
The severity of OAT was not a deterrent to advising
surgery. Responding to a case scenario of severe OAT
(<1 mill/mL) associated with grade 2 or 3 varicocele,
73.3% said they would advise VR as the first line of
treatment and 17.9% would consider VR if intracytoplasmic sperm injection (ICSI) had failed.
(2) Guidelines
The AUA/ASRM guidelines (statement 25) recommend VR if there is infertility and palpable varicocele
associated with “abnormal semen parameters, except
for azoospermic men.” The older AUA/ASRM guidelines (2012) [18] also recommend VR in men with abnormal semen analysis even if they are not currently
attempting conception. The EAU guidelines (10.4.3.3.2)
state that VR results in significant improvement in
abnormal semen parameters including in some men
with non-obstructive azoospermia (NOA), and recommend VR in men with OAT, and also suggests that
couples with “otherwise unexplained subfertility” may
also benefit from VR.
(3) Discussion
The latest Cochrane review [7] states that VR for
men with OAT may improve pregnancy rates but it
is uncertain whether live birth rates increase. Despite
this opinion, the majority of respondents favored VR
before proceeding to ART, and recommended VR as the
first step in treatment, in accordance with the guidelines. A different opinion may have been expressed if
the survey population had comprised IVF specialists.
However, one-third of the respondents felt that there

Fig. 6. Therapeutic decisions on the
management of a couple with secondary infertility and clinical varicocele. OAT:
oligoasthenoteratozoospermia, ART:
assisted reproductive technology, IUI:
intrauterine insemination, IVF: in vitro
fertilization, ICSI: intracytoplasmic sperm
injection.

was no need to rush into VR and that patients may
benefit from an initial trial with medical management
before considering surgery. This is in concordance with
a recent meta-analysis which suggested that while antioxidants (AOX) did not improve pregnancy rates in
men who had VR, AOX may be of benefit in men with
unoperated varicoceles [19]. Giving a couple time to
conceive naturally without rushing into VR, especially
if they are young, is supported by a study that showed
similar pregnancy rates between conservative and surgical approaches when the duration of infertility was
short, but greater chances of pregnancy after VR if the
couple has been infertile for more than 2 years [20].
Thus, there is no consensus or guidelines on the timing of VR. Some clinicians feel that once a varicocele is
detected it should be corrected quickly to prevent further deterioration. Others adopt a more conservative
approach before advising VR [21].
(4) Expert opinion
VR is a useful procedure for the treatment of men
with OAT and this is reflected in global practice patterns and the EAU/AUA/ASRM guidelines.
Considering the natural variations in semen parameters, the possibility of fertility despite the presence
of an untreated varicocele, and the uncertainty about
VR outcomes, it is reasonable to not rush into VR if
the couple is young and the duration of infertility is
short (1–2 years). However, other than this, VR can be
recommended as the first step when there is OAT and
a clinical varicocele, after proper counseling about the
likelihood of benefit after VR (see section 7.2).
The role and duration of conservative management
in couples with varicocele needs further critical evalu-
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ation as this may help identify couples that can be
managed medically (avoiding unnecessary VR) from
those that are better managed by early VR.

2) Isolated asthenozoospermia
(1) Survey results
VR for men with isolated asthenozoospermia was
routinely advised by 63% of the respondents, while 22%
would advise it in selected cases.
(2) Guidelines
The EAU and AUA/ASRM guidelines do not specifically mention whether varicocele surgery is indicated
in men with isolated asthenozoospermia, though the
previous AUA/ASRM guidelines [18] stated “one or
more parameters” should be abnormal.
(3) Discussion
“Isolated asthenozoospermia” includes a very diverse
group of patients. A man with normal sperm count but
only 2% motility has a different etiology and prognosis
from a man with normal sperm count and 30% motility. A man with low normal sperm count and asthenozoospermia may represent a different pathology from
that of a man with high sperm counts and asthenozoospermia.
It is clear that varicoceles can have a negative impact on sperm motility and total motile sperm count
(TMSC), and that TMSC can improve significantly after VR [22]. However, there are only a few retrospective
studies on the role of VR in isolated asthenozoospermia
and they report mixed outcomes [23-25]. They also fail
to distinguish between the various sub-groups as discussed above. Thus, there is limited evidence favoring
VR in men with isolated asthenozoospermia. However,
the high endorsement by the survey respondents for
VR in men with isolated asthenozoospermia suggests
that, despite lack of reported evidence, the respondents
may be seeing a benefit in these patients.
(4) Expert opinion
Further studies are needed to assess the utility of
VR in isolated asthenozoospermia. A distinction should
be made between different severity and etiologies of
asthenozoospermia. Until then, based on the survey respondents’ practices, a guarded recommendation can be
made for VR in these cases.
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3) Isolated teratozoospermia
(1) Survey results
VR for men with isolated teratozoospermia was routinely advised by 41.1% of the respondents, and another
30.3% would do so in selected cases.
(2) Guidelines
The EAU and AUA guidelines do not specifically
mention whether VR is indicated in men with isolated
teratozoospermia.
(3) Discussion
Teratozoospermia has become a contentious issue.
While earlier studies often attributed significant predictive value to morphology [26], recently there has
been criticism that the criteria have become too strict
resulting in an excessive diagnosis of teratozoospermia
and loss of clinical predictive value [27,28]. Hence, the
willingness of the majority of respondents to offer VR
for isolated teratozoospermia is surprising.
Very few papers address the benefit of VR in men
with isolated teratozoospermia and these studies report
mixed results. While a study by Cakiroglu et al [24]
demonstrated no improvement in sperm morphology
after VR in men with otherwise normal sperm counts,
other retrospective studies demonstrated an improvement in sperm morphology [29] as well as pregnancy
rates [30] after VR. This improvement was most likely
seen with cases of immature spermatozoa and spermatozoa with head abnormalities [31].
(4) Expert opinion
There is little evidence to support VR for men with
isolated teratozoospermia. However, since the majority
of respondents have indicated that they would suggest VR for this indication, there is a need for further
studies so that clear recommendations can be made.
Monomorphic teratozoospermia (macrozoospermia and
globozoospermia) has a genetic basis [32] and VR is not
indicated for these cases.

4) Isolated severe necrozoospermia
(1) Survey results
VR for men with isolated severe necrozoospermia
was routinely recommended by 42.5% of the respondents, while another 27.4% did so in selected cases.
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(2) Guidelines
The EAU and AUA guidelines do not specifically
mention whether varicocele surgery is indicated in
men with isolated necrozoospermia.
(3) Discussion
The etiology of necrozoospermia is frequently unclear but varicocele has been hypothesized as a possible
cause [33]. However, no published studies have evaluated the direct role of VR to improve isolated necrozoospermia.
(4) Expert opinion
There is no evidence to support VR for this indication. Yet, the majority of clinicians have indicated that
they would proceed with treatment. Hence, those who
perform VR in men with isolated severe necrozoospermia should document and publish their results so that
evidence-based recommendations can be made in the
future.

5) Isolated increased sperm DNA fragmentation
or oxidative stress
(1) Survey results
Among the survey respondents, 34.7% (199/574) indicated of survey respondents indicated that they would
consider VR if SDF was increased even if conventional semen parameters were normal (Table 1), and
16.4% (94/574) of respondents would advise VR if the
OS markers alone were elevated while 18.3% (105/574)
would advise VR even with normal semen parameters

and normal SDF if multiple attempts at intrauterine
insemination/in vitro fertilization (IUI/IVF) had failed.
(2) Guidelines
AUA/ASRM guidelines (statement 19) state that
“there are no well-controlled studies that VR will reduce risk of recurrent pregnancy loss in men with elevated SDF”.
EAU guidelines (10.4.3.3.4) state that there is “increasing evidence” that VR may improve SDF and
ART outcomes and recommends VR for men with
raised SDF and failed ART (failure of embryogenesis
or implantation, or recurrent pregnancy loss) “after extensive counseling”. They make a weak recommendation for VR in men with increased SDF and otherwise
unexplained infertility (10.4.3.5), but also state, “the
dilemma is whether varicocele treatment is indicated
in men with raised DNA fragmentation and normal
semen parameters”.
(3) Discussion
SDF has emerged as an important measure of sperm
function and a predictor of reproductive outcomes [34].
VR is associated with an improvement in SDF, including both single-strand and double-strand DNA fragmentation, as well as seminal OS [35], and two recent
meta-analyses calculated a mean reduction in SDF
after VR of 7.23% [36] and 6.14% [37] respectively.
Men with varicoceles frequently have higher rates
of SDF and elevated OS even when a semen analysis
shows normal semen parameters [38-41]. In a small,
controlled trial, Fathi et al [42] reported decreased SDF

Table 2. Varicocele repair prior to IVF
Q23. “If a man has OAT and clinical varicocele and the couple is willing to undergo IVF, what do you recommend?”
(you can choose multiple options)
Answer
Recommend varicocele repair before considering IVF
Correct varicocele if IVF fails
Recommend varicocele repair before IVF, only if SDF is high
Proceed directly with IVF
Depends on the female age
Depends on the severity of the varicocele
Depends on the duration of infertility
Depends on the male age
Total number of respondents

No. of responses
360
131
102
102
230
132
83
72
574

Percentage of respondents
62.7
22.8
17.8
17.8
40.1
23.0
14.5
12.5

IVF: in vitro fertilization, OAT: oligoasthenoteratozoospermia, SDF: sperm DNA fragmentation.
www.wjmh.org
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(9% reduction) and higher pregnancy rates in normozoospermia men with high SDF (>25% by sperm chromatin dispersion assay) after VR.
(4) Expert opinion
There is evidence to support VR in men with isolated
high SDF. VR may be recommended for such men if
other measures to reduce SDF have failed, especially
if there is a history of failed ART. Further research is
needed to elucidate whether the improvement in SDF
and OS after VR in men with a normal semen analysis
translates to an increase in natural or ART pregnancy
rates.

6) Varicocele repair prior to assisted reproductive
technology
(1) Survey results
Interestingly, in a couple planning to undergo IVF,
where the man has OAT and varicocele, 62.7% (360/574)
of respondents would recommend VR before proceeding to IVF. Some respondents would decide based on
the age of the female partner or duration of infertility
(Table 2). Another 17.8% (102/574) would recommend
VR prior to IVF only if SDF was elevated.
(2) Guidelines
The current AUA/ASRM guidelines do not comment
on whether VR prior to IVF will improve pregnancy
rates, though they do list VR as an option before IVF
when SDF is raised and there is a history of recurrent
pregnancy loss (statement 19). However, older AUA/
ASRM guidelines [18] state that “VR usually is not
indicated as the primary treatment for couples when

IVF is necessary”.
The EAU guidelines state that VR may improve
ART outcomes in men with OAT (10.4.3.3.2) and also
suggest a role for VR before ART when there is elevated SDF (see discussion above in section 4.5.2).
(3) Discussion
Correcting a varicocele before proceeding for IVF-ICSI is a controversial topic, and many ART centres take
no cognizance of a varicocele. However, the majority of
survey respondents felt that a varicocele should be corrected before ART. Support for VR before ART comes
from a meta-analysis by Esteves et al [43] who reported
increased clinical pregnancies and birth rate in 3 of 4
reviewed studies, and from a meta-analysis by Kirby
et al [44] who reported that VR improved the ART live
birth rate in men with oligospermia (odds ratio [OR],
1.699). Thus, some couples may benefit from having VR
before ART. Since VR is a minor procedure compared
to the time and expense involved in ART, it may be
argued that VR should be done for whatever benefit it
may confer.
(4) Expert opinion
Recommending VR to all men prior to ART is a delicate decision since it will delay the ART procedure by
3 to 6 months for an unpredictable benefit. There is a
need to identify which subgroups of men with clinical varicoceles will have an improvement in the ART
outcomes after prior VR. Until such evidence is available, the decision to perform VR before ART should be
individualized based on other variables like varicocele
grade, SDF levels, history of prior failure, duration of
infertility, female partner’s age, etc., and after a thor-

Table 3. Clinical situations where varicocele repair is not advised
Q25. “In a man with a clinical varicocele, OAT and infertility, when are you likely to NOT advise varicocele repair?”
(you can choose multiple options)
Answer
Grade of varicocele is mild (grade 1)
FSH above normal
Female age >35 years
Small testes (<10 mL)
Will usually advise surgery despite any of the above
Male age >40 years
Severe OAT (<1 mill/mL)
Total number of respondents
FSH: follicle stimulating hormone, OAT: oligoasthenoteratozoospermia.
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No. of responses
242
161
159
149
145
105
99
574

Percentage of respondents
42.2
28.0
27.7
26.0
25.3
18.3
17.2
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ough discussion with the couple.
When ART is being done for an older woman, and
her male partner has OAT with varicocele, some
experts suggest that the option of performing both
ART and VR can be considered. ART success rate per
cycle is low in older women [45], and the possibility of
achieving a spontaneous pregnancy if the semen quality improves after VR can never be excluded a priori.

7) When not to recommend varicocele repair
(1) Survey results
Participants listed several clinical situations in which
they would not recommend VR (Table 3).
(2) Guidelines
The AUA/ASRM guidelines recommend against VR
for non-palpable varicoceles (statement 26) and also
when IVF is indicated due to a female factor (2012
guidelines). The EAU guidelines (10.4.3.3.2) do not recommend VR in men with normal semen analysis and
those with a sub-clinical varicocele. However, no exclusions based on any of the other factors are specified.
(3) Discussion
Since a significant proportion of men will not benefit
from VR, it is important to individualize the recommendation for VR, based on favorable and unfavorable
prognostic factors.
However, there is considerable variation in the clinical factors that the surveyed physicians take into
consideration when deciding that VR is unlikely to
succeed in a given case. Interestingly, one-fourth of respondents indicated that they would take any chance
and would advise surgery despite negative prognostic
factors.
The partner’s age was considered important by 27.7%
of the respondents who suggested that if the female
partner’s age is >35 years, then they would not want
to delay ART and hence would not recommend VR.
The AUA/ASRM guidelines (statement 1) state that
“maternal age is the strongest predictor of fertility
outcome”. Therefore, the need for haste is understandable. Similarly, male age >40 years was cited as an exclusion factor by 18.3%. However, a study by Fırat and
Erdemir [46] showed that age need not be an exclusion
factor. The study evaluated outcomes after VR in 293
couples of different ages. TMSC was found to be sig-

nificantly increased in all groups after varicocelectomy
(p<0.05) and though pregnancy rate after varicocelectomy was higher in group 3 (both partners <35 years
old) compared with group 2 (patients ≥35 years old and
their spouses <35 years old) and group 1 (both partners
≥35 years old), the differences were not significant
(p=0.133). This suggests that even couples with both
partners over 35 years of age have a reasonable chance
of natural pregnancy after VR, and advanced male age
is not a contraindication to VR. A similar conclusion
was reached in a study by Hsiao et al [47].
The most common reason (42.2%) for not advising VR was low grade (grade I) of varicocele. Several
studies have shown greater improvement and higher
pregnancy rates when a higher grade of varicocele
was operated. A recent meta-analysis of 20 studies by
Asafu-Adjei et al [48], stratified outcomes by varicocele
grade and demonstrated that improvements in sperm
concentration and overall motility occurred with all
grades of varicocele but it was proportional to the
grade of varicocele. Thus, the mean sperm concentration improvement in men with grades I, II, II-III and
III varicoceles were 5.5, 8.9, 12.7, and 16.0 million sperm/
ml, respectively while the mean improvement in the
percent of overall motility in men with grades I, II, IIIII and III varicoceles was 9.6%, 10.6%, 10.8% and 17.7%,
respectively [48].
A significant proportion of respondents listed “follicle
stimulating hormone (FSH) above normal” (28% of respondents) or “testes <10 mL” (26% of respondents) as
contraindications to VR. While this correlates with a
common sense approach that these parameters indicate
significant testicular damage and hence improvement
after VR is less likely, there is little evidence in the
literature to support such a belief. A study by Birowo
et al [49] found improvement in sperm retrieval rates
after VR in men with NOA across all levels of FSH,
while another study showed a reduction in FSH after
VR with a correlation between reduction in FSH and
an increase in semen parameters [50]. Similarly, while
studies have shown an increase in testicular volume
after VR in both adolescents [51] and adults [52,53],
there is no data is supporting the exclusion of VR in
men with small testes and OAT.
Only 17.2% of the respondents felt that VR would not
benefit men with severe OAT (<1 mill/mL) and would
not recommend VR for this group. While several studies have documented the benefit of VR in men with
www.wjmh.org
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severe OAT (<5 mill/mL) [54,55], few studies address
the possibility of benefit from VR in case of extreme
OAT (<1 mill/mL). In a study of 102 men with severe
OAT (<5 mill/mL), Enatsu et al [56] reported that 41.1%
of men had significant improvement after surgery, but
the chances of improvement were greater in men with
initial counts of 2–5 mill/mL as compared to those with
<2 mill/mL. A study by Dada et al [57] emphasized the
need for genetic testing prior to VR in men with extreme OAT.
(4) Expert opinion
There are no robust contra-indications to VR. However, men with very poor baseline sperm parameters
(e.g., extreme OAT) and small (grade I) varicoceles are
less likely to experience a clinically significant improvement in sperm parameters after VR.
Moreover, couples with advanced maternal age or
poor ovarian reserve should be cognizant of the time
delay associated with a VR and the unfavorable impact of maternal age on spontaneous pregnancy rates.
These couples should consider opting for ART without
delay but may consider VR as a simultaneous procedure to improve semen quality for future attempts.

8) Predictors of a successful outcome
(pregnancy) after varicocele repair
(1) Survey results
When asked to identify which factors could predict a
successful outcome in terms of natural pregnancy after
VR, the majority identified higher grade of varicocele,
higher pre-operative motile sperm count, larger tes-

ticular volume, lower FSH, and bilaterality of the varicocele as key predictors of a higher chance of benefit
(Table 4).
(2) Guidelines
The AUA/ASRM guidelines state that “maternal age
is the strongest predictor of fertility outcome” (statement 1) but do not identify any patient or varicocelerelated characteristics that predict a greater chance of
benefit from VR. The EAU guidelines do mention that
a higher grade of varicocele is associated with greater
improvement (10.4.3.3.2) and this should be considered
while counseling a patient.
(3) Discussion
The female partner’s age is the most important predictor of pregnancy. However, this question focused on
factors that would predict maximum improvement in
semen parameters and thus improve pregancy rates.
In a systematic review of parameters that would predict favorable outcomes after VR, Samplaski and Jarvi
[58] reported that the best predictor of improved semen
parameters, as well as of natural and ART pregnancy
rates, were higher pre-operative semen parameters, and
that the greatest improvements were seen in men with
larger varicoceles. There was some evidence that higher testosterone, larger testes, and younger age were associated with better outcomes. Predictive normograms
have also been described [59]. Kamal et al [60] also
reported that natural pregnancy rates after VR were
much higher if the initial sperm count was >5 mill/
mL. If US Doppler study has been carried out, then the
presence of continuous reflux predicts a higher chance

Table 4. Predictors of pregnancy after varicocele repair
Q 36: “In your experience, which of the following pre surgery parameters predict varicocele repair success in terms of pregnancy?”
(you can choose multiple options)
Answer
Higher grade of varicocele
Higher total motile sperm count
Larger testes volume
Higher total sperm count
Lower serum FSH level
Bilateral varicocele
Higher serum testosterone level
Other
Total number of respondents
FSH: follicle stimulating hormone.
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No. of responses
355
258
232
214
181
176
58
23
521

Percentage of respondents
68.1
49.5
44.5
41.1
34.7
33.8
11.1
4.4
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of improvement [17].
(4) Expert opinion
The greatest improvement in semen parameters and
highest chances of natural pregnancy after VR may be
expected when the female partner is young, initial semen analysis shows mild to moderate OAT, varicocele
is large (grade III) and bilateral, testicular volume and
serum FSH are normal, or there is secondary infertility.

tion (Table 5).
Only 13.4% used an intra-operative Doppler to identify the artery. The majority relied on visual identification using either a microscope (33.1%) or loupes (13.4%);
17.4% claimed to identify the artery without the help
of magnification, while 24.4% did not identify the artery and just avoided the area of pulsations.
Only a minority of the survey responders (2.6%) preferred retrograde embolization or antegrade or retrograde sclerotherapy as a primary method for VR.

5. Technical aspects of varicocele repair
1) Choice of technique, use of magnification,
identification of artery
(1) Survey results
The respondents’ choice of technique for VR is shown
in Fig. 7.
Nearly half (43.2%) of the surgeons reported that
they routinely used the operating microscope and
26.0% used magnifying loupes for performing VR. The
rest listed a variety of reasons for not using magnifica-

(2) Guidelines
The AUA/ASRM guidelines recommend “surgical
varicocelectomy” (statement 25) and quote the highest
success with subinguinal microsurgical varicocelectomy
as compared to other surgical techniques.
EAU guidelines state that microsurgical varicocelectomy “is the most effective among the different varicocelectomy techniques” and has the lowest complication
and recurrence rates. However, adequate support from
RCTs is lacking, and “other techniques are also viable
options” (10.4.3.4). Radiological techniques are mini-

Q28. Which varicocele repair technique do you prefer?
4 (0.7%)
3 (0.6%)
8 (1.5%)
2 (0.4%)
23 (4.2%)

Microsurgical subinguinal varicocele repair
Microsurgical inguinal varicocele repair
Conventional inguinal varicocele repair
Retroperitoneal (Palomo s) varicocele repair
Laparoscopic repair
Retrograde embolization
Antegrade sclerotherapy
Robot assisted varicocele repair
Retrograde sclerotherapy

26 (4.8%)

119 (22.0%)

296 (54.6%)

Fig. 7. Choice of varicocele repair technique.

61 (11.3%)

Table 5. Use of operating microscope for varicocele repair
Q 29: “Do you perform varicocelectomy using an operating microscope?”
(you can choose multiple options)
Answer
Yes, I use it routinely
I use magnifying loupes
I don’t have microscope
I feel comfortable with naked eye
I don’t have microsurgical skills
I feel that a microscope doesn’t make much difference in outcomes
Total number of respondents

No. of responses
234
141
136
79
61
38
542

Percentage of respondents
43.2
26.0
25.1
14.6
11.3
7.0
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mally invasive and are widely used but have higher
recurrence rates.
(3) Discussion
There are many options for surgical VR, each having its potential advantages and disadvantages. One
meta-analysis found no specific VR technique to be the
most effective in improving fertility [61], while another
one reported the highest spontaneous pregnancy rate
following sub-inguinal microsurgical VR (41%) vs. retroperitoneal (37%) vs. inguinal (26%) vs. laparoscopic
transperitoneal (26%) vs. percutaneous embolization
(36%) [62].
Techniques utilizing optical magnification optimize
the surgeon’s ability to preserve the testicular artery
and lymphatic channels while ligating all veins to
minimize the risk of hydrocele formation or varicocele
recurrence. Preservation of the gonadal artery during VR is considered important, and techniques that
facilitate this include optical magnification with an
operative microscope or operating loupes, administering papaverine locally, using a micro-Doppler [63], or a
combination of the above.
Almost one-fourth (24.4%) of the responders do not
identify the arteries but just avoid the area of pulsations. This may lead to an increased possibility of missing surrounding veins and a higher risk of varicocele
recurrence.
In this context, microsurgical VR is considered the
gold standard procedure having the least postoperative
complications and lowest recurrence rate [64], and was
the technique used by more than half of the respondents. The microsurgical subinguinal approach has the
further advantage of a short postoperative recovery
compared to the inguinal approach because no muscle
or fascia is incised during the procedure. However, the
number of veins and arteries encountered in the subinguinal approach is more than in the inguinal approach, rendering dissection more challenging [65]. In
adolescents, use of the microscope makes identification
of the tiny testicular arteries easier.
Varicocele treatment by venous embolization or antegrade sclerotherapy [66] was not popular with the
respondents, but this may reflect a geographical bias.
Percutaneous embolization of varicoceles will result in
less post-procedural pain than surgical repairs. However, interventional access to the internal spermatic veins
(especially the right side) may not be possible due to
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technical challenges in up to 20% of cases [67], and recurrence rates range from 4% to 27% (EAU guidelines
10.4.3.4).
(4) Expert opinion
Microsurgical subinguinal VR is the standard of care
because it is associated with lower complication and recurrence rates, and possibly higher improvement in semen parameters. However, it is technically demanding
and needs access to an operating microscope. Not all
surgeons are trained in the technique but those who
do VR regularly are strongly encouraged to acquire
microsurgical skills to be able to perform subinguinal
microsurgical VR. Meanwhile, surgeons should utilize
the technique that they are competent in and most
comfortable with.

2) Ligation of additional veins outside the
spermatic cord
(1) Survey results
The majority of respondents ligate the external spermatic or cremasteric veins (always, 33.9%; often, 47.8%).
In contrast, the majority do not ligate the gubernacular veins (never, 25.3%; rarely, 29.3%). Only 15.7%
always ligate the gubernacular veins while 16.1% ligate
them when operating for recurrence, and 13.7% ligate
if there is a grade III varicocele.
(2) Guidelines
There are no specific comments on the need to ligate
cremasteric or gubernacular veins.
(3) Discussion
Ligation of the external spermatic or cremasteric
veins has been popular for a long time [68], and most
respondents reported ligating them during VR. On the
other hand, the majority of respondents disputed the
suggestion that the gubernacular veins should be ligated.
The concept of ligating the gubernacular veins was
proposed by Goldstein in 1992 [69] based on earlier published studies on varicocele recurrence. In a case series
of 640 men who underwent microsurgical VR with gubernacular vein ligation, he reported a low recurrence
rate of 0.6%. However, there was no control group and
the low recurrence rate may have been due to the microsurgical cord dissection. A subsequent paper, from
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the same institution, which included a control group
of men whose testes were not delivered showed similar
recurrence rates and improvement in semen parameters in both groups [70]. Similarly, a controlled randomized study by Huo et al [71] found no difference in
either recurrence or improvement rates, but observed
that gubernacular vein ligation increased the operating time by a mean of 6 minutes and increased the
incidence of scrotal edema and testicular engorgement
(raising the suspicion that ligation of gubernacular
veins resulted in occlusion of normal drainage channels).
On the other hand, a randomised, controlled study
by Allameh et al [72] found lower recurrence, greater
improvement in sperm motility, and no increase in the
complications, in the group that underwent gubernacular vein ligation.
(4) Expert opinion
Ligation of the external spermatic veins is easy, adds
minimal operating time, may reduce recurrence, and
can be done routinely. Gubernacular vein ligation requires additional steps and a larger incision to deliver
the testis. Since the benefit of this extra step is controversial, it should be deemed optional, and as suggested
by the survey respondents may be omitted entirely or
limited to selected cases of grade III or recurrent varicocele.

3) Unilateral versus bilateral repair
(1) Survey results
In the presence of a left clinical varicocele, 63.8%
of respondents would operate the right side only if a
clinical varicocele was present on the right side, while
18.8% would correct the right side even if it was subclinical. Besides, 17.4% stated that they did not perform
simultaneous bilateral repair.
(2) Guidelines
While both EAU and AUA guidelines are clear that
subclinical varicoceles should not be operated upon,
there is no specific recommendation regarding a rightside subclinical varicocele when there is a left-sided
clinical varicocele.

unilateral VR when there are bilateral clinical varicoceles [73]. However, the choice of procedure becomes less
clear when the varicocele on the right side is equivocal
or subclinical.
A large meta-analysis of 4 randomized controlled trials (RCTs) with 637 cases compared outcomes following
unilateral or bilateral VR in men with left-clinical and
right-subclinical varicoceles [74]. The authors reported
no significant difference in the increase in sperm concentration and sperm motility in the two groups but
the odds ratio for spontaneous pregnancy rate was 1.73
favoring bilateral ligation. The authors concluded that
bilateral ligation may be superior but more RCTs were
needed.
A prospective, randomized controlled study by Sun
et al [75] compared the outcomes at one year following
unilateral VR (179 men) versus bilateral VR (179 men)
in infertile men with left clinical and right subclinical
varicoceles. Both groups showed improvement but the
increase in sperm concentration, progressive motility,
and morphology were significantly greater, and pregnancy rates were higher in the bilateral group (42.5%
vs. 26%).
On the other hand, an earlier, smaller study on 104
men found equal improvement in semen parameters
and pregnancy rates following unilateral or bilateral
VR in this group of men [76].
(4) Expert opinion
When there is a bilateral clinical varicocele then VR
should be performed bilaterally.
However, there is controversy in the medical literature regarding concomitant repair of a subclinical right
varicocele at the time of left clinical VR, and a definitive recommendation cannot be made. Taking into
consideration the general injunction against VR for a
subclinical varicocele, the consensus of expert opinion
recommends against VR of the right subclinical varicocele in this situation.
If the clinician is considering bilateral ligation for
such a case then it should be a shared decision between
the surgeon and patient with the understanding that
the benefit of a bilateral procedure is uncertain, and
involves extra operative time and an additional incision.

(3) Discussion
A recent systematic review favored bilateral VR over
www.wjmh.org
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4) Sperm cryopreservation prior to
varicocelectomy
(1) Survey results
Opinion was divided on the need for prior sperm
cryopreservation. Overall, 32.5% of the clinicians never
recommend it, while 32.5% recommend it when there is
severe OAT, and 25.5% consider cryopreservation prudent when operating on a solitary testis.
(2) Guidelines
There are no recommendations on when sperm
should be cryopreserved before VR.
(3) Discussion
The spermatic artery can be damaged during VR,
especially when utilizing non-magnified surgical techniques, and this may further jeopardize an already impaired spermatogenesis with significant consequences
if the original sperm count was already very low [75].
Further, men with severe OAT may progress naturally
to azoospermia [77], and if that happens after VR, then
the VR procedure may be blamed. Not all men undergoing VR will have an improvement in their semen
parameters, and sometimes there may be deterioration
which may even result in azoospermia in men who
had extreme OAT pre-operatively [78]. Hence, it seems
prudent to advise sperm cryopreservation before VR in
men with extreme oligozoospermia.
Further, testicular atrophy can occur rarely after VR
[79], and while this may not have much of an impact
if there is a normal contralateral testicle, it would be
disastrous in a man with a solitary testicle. Therefore,
it would be safer to cryopreserve sperm before VR on a
solitary testis.

(4) Expert opinion
Sperm cryopreservation prior to VR is not recommended as a routine procedure since the additional
costs are not warranted. However, in keeping with the
survey findings, it should be considered when there is
a solitary testis or extreme OAT (<100,000/mL). Sperm
cryopreservation may also be considered in men with
varicocele who have severe OAT and progressively declining semen parameters but are delaying VR.

5) Testicular biopsy at the time of varicocele
repair for oligoasthenoteratozoospermia
(1) Survey results
The vast majority (94.1%) of respondents do not perform a testicular biopsy when VR is being done for
OAT.
(2) Guidelines
The guidelines do not make any recommendation for
testicular biopsy when VR is done for OAT.
(3) Discussion
While it was a practice in the past to do a testicular
biopsy at the time of VR for “prognostic purposes”, it
is not recommended currently as there is no evidence
that the biopsy results influence further management
[80], and it may lead to the formation of antisperm antibodies which may affect sperm parameters later on.
(4) Expert opinion
Testicular biopsy is not indicated at the time of VR
for management of OAT.
Men who are undergoing VR for infertility, and also
have bilateral testicular microlithiasis, may be offered
a simultaneous testicular biopsy to look for germ cell
neoplasia in situ (GCNIS) and future risk of testicular

Table 6. Doppler ultrasound evaluation for follow-up after varicocele repair
Q 42: “Do you perform Doppler or ultrasound evaluation after varicocele repair?”
(you can choose multiple options)
Answer
If physical examination suggests residual varicocele
If semen parameters have not improved
If patient is not relieved of pain
Never
In every case
Total number of respondents
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No. of responses
216
157
121
113
77
521

Percentage of respondents
41.5
30.1
23.2
21.7
14.8
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germ cell tumor (TGCT) (EAU guidelines 10.4.2.2).

6. Follow-up and recurrence after varicocele
repair
1) Post varicocele repair follow-up with
ultrasound or Doppler ultrasound
(1) Survey
There was considerable divergence of opinion on
follow-up, with 14.8% (77/521) advising post-VR US routinely for all patients, and 21.7% (113/521) never asking
for post-op US. Others advised it conditionally for reasons listed in Table 6.
(2) Guidelines
The AUA/ASRM guidelines (statement 21) recommend against routine scrotal US to look for varicocele;
there is no specific recommendation about the use of
US to monitor follow-up or look for recurrence.
The EAU guidelines (10.4.3.2) recommend scrotal
Doppler US to look for residual/recurrent varicoceles
if there is no improvement in semen parameters after
VR.
(3) Discussion
Routine Doppler US follow-up after VR can act as a
quality control measure, helping the clinician to confirm that there is no residual varicocele (failed VR)
and that the artery is intact. However, this has several disadvantages apart from the additional cost and
time spent. Often a post-VR Doppler US may detect
a varicocele that is not clinically significant, and this
could lead to a false diagnosis of failed surgery. In a

small study on adolescents post-VR, there was marked
variation between clinical and US findings, with US
reporting residual/recurrent varicocele in 12/15 cases
[81]. When US detects a residual “subclinical” varicocele
following VR, it could lead to unjustified patient disappointment and anxiety, and may cause a management
dilemma.
Post VR Doppler US has been recommended in the
EAU guidelines when there is no improvement in semen parameters and a recurrence is suspected. However, as discussed above, it is not clear whether the
US detected recurrence is of significance if the clinical
examination is normal. A small-study [82] reported a
60% recurrence 5 years after VR when the men were
examined with Doppler US, supporting the suggestion
that Doppler US may over-estimate post VR recurrence. On the other hand, often there is thickening of
the spermatic cord due to thrombosed veins after VR
and a Doppler US study can confirm whether there is
significant reflux in the thickened cord.
(4) Expert opinion
Routine scrotal Doppler US after VR is not recommended, though some surgeons may choose to do it to
monitor the technical success of their VR procedure.
Repeat US may be considered if there is no improvement in semen parameters, or non-resolution of pain,
and there are findings on physical examination suggestive of residual or recurrent varicocele.

2) Post-operative complications
(1) Survey results
A number of complications of varicocele surgery

Q44. Complications after varicocele repair
0%

1 2%

Wound infection

5.6

34.0

38.7
40.6

22.6

42.5

Absent arterial flow without atrophy

72.6

0

20

11.3

37.7

30.2

Decrease in semen parameters

2.8 1 0.0

31.1

46.2

Hydrocele

3.8 4.7 0.9

39.6
65.1

Scrotal hematoma

>10%

6 10%

51

Testicular atrophy

Residual varicosities

3 5%

40
60
Percentage of respondents

8.5

13.2
15.1
23.6
18.9

80

3.8 1

9.4

4.7

10.4

0.9

5.7 0.9 1.9

100

Fig. 8. Frequency of complications after
varicocele repair.
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were reported by the respondents but the overall incidence was less than 10% (Fig. 8).
(2) Guidelines
The recent AUA/ASRM guidelines do not comment
on post-VR complications, but the 2011 guidelines warn
that laparoscopic VR does have some risk of major
intraperitoneal complications. The EAU guidelines
(10.4.3.4) state that microsurgical varicocelectomy is the
most effective with the least complications.
(3) Discussion
The most common reported complications were hydrocele and residual varicocele, both of which are minimized by the use of magnification to preserve lymphatics while ligating all tributaries of the spermatic vein.
A fall in sperm count after treatment was also reported by a fair number of surgeons. This may be due
to spontaneous variation in semen parameters or may
be due to an undetected damage to the testicular artery which did not result in atrophy but compromised
the testicular function. This would be avoided by the
use of magnification and other intra-operative measures to preserve the testicular artery during surgery.
Spermatic vein embolization would be free of surgical complications and risk of damage to the testicular
artery. However, the technique demands interventional
radiologic expertise, is associated with a higher failure
rate, and has potential serious complications including
vascular perforation, coil migration leading to renal
vein thrombosis, and thrombosis of pampiniform plexus [81].
(4) Expert opinion
Subinguinal microsurgical varicocelectomy is associated with the lowest complication rate and is the gold
standard for VR. However, surgeons should adhere to
the technique that they are comfortable with since a
poorly done microsurgical procedure will do more harm
than good. Nevertheless, to minimize the complications
rate, obtaining formal microsurgical training is highly
advisable for surgeons who do VR regularly.

3) Recurrence after varicocele repair
(1) Survey results
The majority of respondents reported that varicocele
recurrence occurred within the first year (35.1%) or be-
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tween the first and second year (41%).
The main factors listed as the cause of recurrence
were surgeon’s experience (61%) and/or surgical approach (51.7%), indicating missed tributaries of the
spermatic vein as the main cause. However, 29.8% listed cremasteric veins, and 23.2% named gubernacular
veins as possible causes of recurrence.
Opinion on the management of recurrence was widely divided. While 14.6% recommended repeating VR for
all recurrences, 17.1% said that they do not usually suggest treatment of a recurrent varicocele.
The remaining respondents made their decision
based on the outcome of the first surgery but expressed
contrasting viewpoints. While 27% would suggest a repeat procedure if there had been no improvement after
the first procedure, 28.5% would suggest repeat procedure only if there had been significant improvement
after the first procedure followed by a gradual decline,
and an additional 12.7% agreed that they would not
operate if there had been no benefit after the first surgery.
The choice of procedure also varied widely. For recurrence after a subinguinal microsurgical varicocelectomy, one-third (34.9%) of the surgeons opted for a
repeat procedure at the subinguinal level while 28.4%
opted to go higher (inguinal, 14.5%; Palomo, 8.7%; laparoscopic, 5.2%). Besides, 15% recommended venographic
occlusion while 21.8% opted not to treat the recurrence.
(2) Guidelines
The EAU guidelines (10.4.3.4 – Table 41) state that
inguinal/subinguinal microsurgical VR has the lowest
recurrence rate compared to other surgical techniques,
and that radiological occlusion procedures have significantly higher rates of recurrence. The guidelines
(10.4.3.2) recommend Doppler US to look for recurrent
varicocele if there is no improvement after VR but do
not comment on the likelihood of benefit from VR for
recurrent varicoceles.
(3) Discussion
There is a wide range in the incidence of recurrence
reported based on surgical approach, technique, duration and method of follow-up [83]. The recurrence of a
varicocele is disturbing to both the surgeon and the patient. An early recurrence is a residual varicocele that
has enlarged again.
Missed tributaries of the spermatic vein are the pri-
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mary cause of recurrence and therefore microsurgical
VR has the lowest recurrence rate since small tributaries can be identified and ligated [84]. The role of the
cremasteric and gubernacular veins is still debated.
Franco et al [85] performed left iliac vein venographic
studies of 73 men with primary or recurrent varicoceles and failed to demonstrate reflux from the extrafunicular veins into the pampiniform plexus. They
observed that the cremasteric vein was always continent even when grossly dilated, and concluded that
the cremasteric vein has a limited, if any, role in the
pathogenesis of varicocele or its recurrence. However,
the majority of survey respondents reported ligating
the cremasteric veins (see section 5.2.1).
The diverse practices of the survey respondents
would suggest that the benefit from re-operating a
recurrent varicocele is unclear. However, a systematic
review [83] of men undergoing VR of recurrent varicocele by surgery, retrograde embolization, or antegrade
sclerotherapy reported high rates of success in treating
the recurrence and highly significant improvement in
semen parameters.
(4) Expert opinion
Care should be taken to ligate all tributaries of the
spermatic vein to prevent a recurrence. When cremasteric veins are easily accessible (as in low approaches)
they should also be ligated. Routine delivery of the testes to ligate gubernacular veins is not recommended (see
section 5.2.3).
Surgery for recurrent varicocele may be advised but
with a cautionary note about chances of improvement
in semen quality. When the previous VR was by a high
approach, then the repeat surgery should be at the subinguinal or inguinal level. When the primary surgery
was sub-inguinal, then repeat surgery at a lower level
can be done but would be significantly more difficult,
and hence venographic occlusion, or an inguinal approach, could be considered.

7. Outcomes
1) Parameters of a successful outcome
(1) Survey results
In response to a question as to what the respondents considered the main parameter for determining whether the VR had a successful outcome, only a

small percentage stated that increased pregnancy rates
(16.3%) or an increase in live birth rate (9.8%) should be
the primary outcome measure.
About 58.7% stated that a significant improvement
in semen parameters, even if it did not reach normal
reference values, would be considered a successful outcome, while 15.2% would consider the VR a success only
if the semen parameters improved to normal.
The majority (73.9%) asked for the first post-operative semen report at 3 months, and 19% chose to wait
till 6 months, while a few asked for it earlier or later
than 3–6 months.
(2) Guidelines
Both AUA/ASRM and the EAU guidelines comment
on VR outcomes in terms of both semen parameters
and pregnancy rates. The EAU guidelines also state
that VR reduces SDF and improves OS.
(3) Discussion
While Cochrane reviews and systematic reviews on
the efficacy of VR emphasize spontaneous pregnancy
rates and live birth rates [7] as the important outcome
measures, the majority of clinicians responding to this
survey considered VR successful if semen parameters
increased significantly. This may reflect the fact that
pregnancy depends on many factors, both male and
female, and that the role of VR is to improve one of
these factors. Also, VR may help to improve ART outcomes. The counter-argument is that if the live birth
rate is not changed, then the improvement brought
about by VR is not of significance.
(4) Expert opinion
Patients who undergo VR benefit in terms of improvement in semen parameters and sperm function.
However, the impact of this on pregnancy and live
birth rates may be limited as they depend on many
other factors. Thus, although the improvement in semen parameters after VR may not result in a proportionate increase in live birth rates, improvement in
the semen parameters is valid as a primary outcome
measure of VR. When sufficient data is available from
RCTs, then live birth rates can be considered as the
primary outcome measure.
Also, improvement in semen parameters may allow
couples to succeed with lower levels of treatment, such
as ovulation induction cycles or IUI rather than IVF.
www.wjmh.org
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Q38. When you counsel patients on the chances of clinically
significant improvement in semen parameters following
varicocele repair, what percentage do you usually quote?
38 (7.3%)
67 (12.9%)

Q39. When you counsel patients on the chances of spontaneous
pregnancy following varicocele repair, what percentage do you
usually quote?
14 (2.7%)

<30%
30 50%
50 70%
>70%

84 (16.1%)

111 (21.3%)

<30%
30 50%
50 70%
>70%

192 (36.8%)
224 (43.0%)
312 (59.9%)

Fig. 9. Chances of clinically significant improvement in semen parameters after varicocele repair.

Fig. 10. Chances of spontaneous pregnancy after varicocele repair.

Thus, improved semen parameters after VR will be a
useful outcome for these patients.

(4) Expert recommendation
Patients can be counseled that there is a 50%–70%
chance of significant improvement in their semen parameters after VR, and a 30% to 50% chance of a natural pregnancy. However, there is also a need to better
define the expected outcomes of VR and provide a
more precise, individualized prognosis based on clinical
findings, semen parameters, hormonal levels, prognostic biomarkers, duration of infertility, and the couple’s
age. A validated prognostic model would be helpful.

2) Chances of benefit after varicocele repair
(1) Survey results
When asked about how they counsel their patients
about the chances of benefit from VR, the majority of
clinicians quoted moderately optimistic figures with
43.0% of respondents offering a 50% to 70% chance of
significant improvement in semen parameters (Fig. 9),
and 59.9% clinicians advising a 30% to 50% chance of
spontaneous pregnancy (Fig. 10).
(2) Guidelines
The AUA/ASRM guidelines (statement 25) quote
an estimated pregnancy rate of 52% (95% confidence
interval [CI], 24%–83%) after subinguinal microsurgical VR. The EAU guidelines (10.4.3.3.2) quote two
meta-analyses to suggest that VR improves chances of
pregnancy with a combined OR of 2.39 (95% CI, 1.56–
3.66)–4.15 (95% CI, 2.31–7.45), with time to improvement
up to two spermatogenic cycles and time to spontaneous pregnancy of 6 to 12 months.
(3) Discussion
Several meta-analyses have been published evaluating the benefit of VR on semen parameters and
pregnancy rates, and report an improvement in semen
parameters and pregnancy rates that are in agreement
with the chances that are counseled by the survey respondents [86,87].
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3) Time to maximum improvement after
varicocele repair
(1) Survey results
There exists considerable variation in the expected
time to maximum improvement. About 34% of clinicians opted for 3–6 months, 29.2% for 6 to 9 months,
and 26.7% for 9 to 12 months. Lastly, 8.6% suggested
waiting for more than 12 months.
(2) Guidelines
Both AUA/ASRM and EAU guidelines suggest that
improvement should be expected within 1-2 spermatogenic cycles, that is within 3 to 6 months, and recommend semen testing every 3 months up to one year.
(3) Discussion
The expected time to maximum improvement is
clinically important since lack of improvement by that
time period would be an indication of failure of benefit
from the procedure, and the need to proceed with ART.
Waiting too long would result in unnecessary delay in
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the next step.
A few studies have examined the time to maximum
improvement after VR. The majority of these studies
suggest that improvement in semen parameters occurs
by the first 3 months after varicocelectomy with no
further significant improvement seen afterward [88-90].
Machen et al [91] stratified the improvement in sperm
count by time after VR and reported that 78.8% had
improvement at 3 months, 16.9% at 6 months, and 4.2%
beyond 6 months. When specifically evaluating men
with severe oligospermia pre-operatively, with TMSC
of <5 million/mL, the largest improvement may be seen
between 3–6 months post-operatively [92].
(4) Expert opinion
Most of the evidence suggests that if improvement
occurs it will happen in the first 3 months after surgery which corresponds with the spermatogenesis
cycle. However, men with severe OAT may take up to 6
months for maximal improvement. If improvement in
semen parameters has not occurred by 12 months postoperatively, then it is not likely that there will be any
improvement. On the other hand, examining the semen
earlier than 3 months after VR may lead to an erroneous assessment of the outcomes.

8. Subclinical varicocele
1) Survey results

The survey reveals a contradiction in the clinicians’
approach to subclinical varicoceles. Earlier (section
2.1.1), most respondents have stated that they relied on
physical examination to diagnose a varicocele. However, when asked how often they did US to look for a
varicocele in a man with OAT, even when there was no

clinical varicocele, 26.5% answered “always”, 23.9% answered “usually”, and 32.5% asked for it “occasionally”.
Thus, only 17.1% abided by the guidelines recommendation that US is not indicated to look for a subclinical
varicocele.
Along similar lines, when asked when they would repair a subclinical varicocele, only 44.7% replied “never”.
The remaining majority of clinicians were willing to
recommend VR, even for subclinical varicoceles, for a
variety of clinical indications (Table 7).
The frequency of performing VR in patients with
subclinical varicocele tended to be higher among responders with up to 10 years of clinical experience as
compared to those with more than 10 years of experience (212/267 [79.4%] vs. 214/307 [69.7%]; p=0.048). However, the difference in the proportion of responders
with and without sub-specialty training in infertility
that performed VR in patients with subclinical varicocele was not significant (220/297 [74.1%] vs. 206/277
[74.4%]).
On the other hand, the approach to the management
of a grade I varicocele was different. When asked about
the management of bilateral clinical grade I varicocele
in a man with moderate OAT, half of the respondents
stated that they would not recommend surgery (22.5%,
never; 22.1%, rarely) and 20% would recommend surgery only occasionally (in 10%–25% cases). Only onefourth of clinicians would routinely advise surgery in
this situation (usually, 16.4%; always, 19%).

2) Guidelines

The AUA/ASRM (statement 26) and EAU (10.4.3.3.2)
guidelines are unequivocal in recommending against
the treatment of a subclinical varicocele.

Table 7. Varicocele repair for subclinical varicocele
Q 50: “When do you repair a bilateral subclinical varicocele?”
(you can choose multiple options)
Answer
Never
If OAT has not improved with medical therapy
In all infertile men with a subclinical varicocele
Chronic orchalgia
If semen parameters are normal but SDF is elevated
Total number of respondents

No. of responses
230
180
106
80
73
514

Percentage of respondents
44.7
35.0
20.6
15.6
14.2

OAT: oligoasthenoteratozoospermia, SDF: sperm DNA fragmentation.
www.wjmh.org
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3) Discussion

There appears to be considerable confusion and diversity of opinion and practice when it comes to subclinical and grade-I clinical varicoceles.
Thus, half of the clinicians do not believe that correcting a grade-I varicocele is of benefit and usually
do not recommend its repair. However, paradoxically,
when faced with the frustration of having nothing to
offer a man with idiopathic OAT, the majority of clinicians succumb to “clutching at straws” and ask for an
US even though there is no suspicion of varicocele on
examination, and would offer VR if a varicocele is detected on US.
Though there are studies claiming benefit from repair of subclinical varicoceles [93,94] the consensus, as
reflected in the AUA and EAU guidelines, is that subclinical varicoceles should not be repaired, and therefore US should not be performed to look for a varicocele when there is no clinical suspicion of a varicocele.
Correlating benefit from surgery with grade of varicocele, a recent meta-analysis of 20 studies involving
2001 patients, showed that while there was a statistically significant improvement in semen parameters
after VR for all grades of varicocele, the improvement
Q52. How often do you perform varicocelectomy in a man
with a clinical varicocele and non-obstructivie azoospermia?

79 (15.5%)
132 (25.9%)

Never
<10% of cases
10 25% of cases
20 50% of cases
>50% of cases

178 (34.9%)

38 (7.5%)
83 (16.3%)

Fig. 11. Frequency of varicocele repair in a man with NOA. NOA: nonobstructive azoospermia.

after surgery for grade-I varicoceles was small in magnitude, and clinically significant improvement was
more likely when the varicocele was large (grade II-III
or III) [48].

4) Expert opinion

Based on current evidence, VR for subclinical varicoceles is not recommended, and VR for grade I varicoceles may be considered after discussing the lower
likelihood of significant benefit.
However, the practice patterns revealed by this survey suggest a need for a reassessment of the evidence
on the utility, or otherwise, and of correcting subclinical and grade-I clinical varicoceles (since the boundary
between the two is often blurred) so that clinicians
are empowered to take an informed and firm stand on
whether or not to treat these cases.

9. Varicocele and non-obstructive
azoospermia
1) Survey results

Half of the respondents do not favour VR in men
with NOA (never, 15.5%; in <10% of cases, 34.9%), and
16.3% recommend it only in 10%–25% of their azoospermic men. However, one-third of respondents believe
that VR has a useful role in men with NOA with 7.5%
recommending VR in 25%–50% of their patients, and
25.9% performing VR in >50% of their azoospermic
men (Fig. 11) .
However, there is some discrepancy in responses to
a related question in which 58.6% of respondents said
they would offer VR prior to microdissection testicular
sperm extraction (microTESE) (Fig. 12). This is probably a reflection of the confusion that surrounds the
role of VR in NOA.
The respondents were equally divided on the role of

Q51. What is your approach in patients with clinical varicocele and non-obstructive azoospermia?
35 (6.9%)

68 (13.3%)
153 (30.0%)
108 (21.2%)
146 (28.6%)

Varicocelectomy, then wait for 3 6 months with possible
medical treatment; if no sperm, then microTESE/ICSI
Varicocelectomy, then wait for 6 12 months with possible
medical treatment; if no sperm, then microTESE/ICSI
I usually do not advise varicocelectomy for an
azoospermic man
Varicocelectomy, combined with TESE/microTESE and
Fig. 12. Management of patients with
sperm freezing
Proceed directly for microTESE/ICSI and, if negative, then clinical varicocele and NOA. NOA: nonmay consider varicocelectomy
obstructive azoospermia, TESE: testicular

sperm extraction, ICSI: intracytoplasmic
sperm injection.

26

www.wjmh.org

Rupin Shah, et al: Global Survey on Varicocele
Table 8. Testicular biopsy during varicocele repair for a man with non-obstructive azoospermia
Q 54: “Do you perform testicular biopsy at the time of varicocele repair for a man with non-obstructive azoospermia?”
(you can choose multiple options)
Answer
Never
Rarely
In select patients
In most cases
For cryopreservation if sperm are found
For prognosis
To rule out ITGCN
Total number of respondents

No. of responses
152
70
131
108
104
46
32
510

Percentage of respondents
29.8
13.7
25.7
21.2
20.4
9.0
6.3

ITGCN: intratubular germ cell neoplasia.

a diagnostic testicular biopsy before VR in men with
NOA to determine whether VR would be of benefit.
For example, 16.9% recommend a prior biopsy in most
of their cases, and 28.4% recommended it in selected
cases. However, the other physicians recommended it
only rarely (19.6%) or never (35.1%).
More than half the respondents perform a testicular
biopsy at the time of VR in most, or selected patients,
with the goal of cryopreserving sperm, establishing
prognosis, and ruling out ITGCN (intratubular germ
cell neoplasia) (Table 8).

2) Guidelines

AUA/ASRM guidelines (statement 27) states, “the
couple should be informed of the absence of definitive
evidence supporting VR prior to ART”.
The EAU (10.4.3.3.3) guidelines state that VR in men
with NOA may result in the appearance of sperm in the
ejaculate (20.8% to 55%) and is associated with improved
surgical sperm retrieval rates (OR, 2.65; 95% CI, 1.69–
4.14). However, it cautions that the evidence is based on
observational studies and advises that “the risks and
benefits of VR must be discussed fully with the patient
with NOA and a clinically significant varicocele”.

3) Discussion

The controversy over the role of VR in men with
NOA is reflected in the wide divergence in practices
reported by the survey respondents.
Despite several meta-analyses [95-97] showing that
a percentage of men with NOA ranging from 34% to
43.9% will have appearance of a few sperms in the
ejaculate after correction of a clinical varicocele, the

survey reveals a reluctance on part of the majority of
respondents to consider VR in men with NOA. There
could be several reasons for this. Firstly, in almost all
cases the sperm count achieved is very low, and ICSI
is still needed [98], and sometimes the appearance
of sperm is only transitory [99,100]. Further, a major
criticism of these studies is that none of them are controlled and the appearance of sperm in these men may
be due to spontaneous variation and not be due to the
VR (AUA/ASRM guideline statement 27). A recent
study showed that 23.9% of men diagnosed as azoospermia were found to have rare sperm in the ejaculate
when tested with additional centrifugation and staining with nuclear fast picroindigocarmine [101].
Men with NOA are a very heterogeneous group with
varying testes size, hormone levels, grades of varicocele, and presence of other etiological factors; since few
studies have addressed these variables prospectively
the selection of NOA patients for VR remains a matter
of personal belief and choice. Also, an increasing number of genetic mutations are being identified as causes
of maturation arrest [102] and VR would be unproductive in these cases.
Some support for correcting a varicocele in this group
comes from studies that have shown higher sperm retrieval during microdissection TESE if the varicocele
has been corrected earlier [103,104] and a meta-analysis
showed a strong trend towards improved live birth
rates following VR (OR, 2.208; p=0.052) [44].
Studies have shown that testicular histopathology
has a predictive value in NOA with men who have late
maturation arrest or hypospermatogenesis being the
most likely to have sperm in the ejaculate after VR [99],
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However, this survey shows that clinicians are divided
in their opinion on doing a biopsy either prior to or
during VR in these cases.

4) Expert opinion

There is limited and controversial evidence supporting VR in men with NOA. Hence, the decision to
recommend or not recommend VR for NOA is left to
the discretion of the clinician. When it is being offered
(in men with large varicoceles, non-atrophied testes,
no genetic or known cause for testicular failure) there
should be a detailed discussion of the prognosis. If
sperm appear in the ejaculate after VR, sperm cryopreservation should be considered since relapse of azoospermia has been reported [99].
At centers performing needle testis biopsy, one approach could be to take a couple of percutaneous biopsies before considering VR: one biopsy can be sent for
histopathology and another to the IVF laboratory. If
the histology is favorable (late arrest or hypospermatogenesis), then VR can be recommended since chances
of benefit are higher; if sperm are found in the IVF
laboratory then these can be cryopreserved and the
couple can proceed for ICSI.
If VR is opted for without doing prior testicular biopsy, the biopsy may be done as an optional procedure
at the time of VR to establish prognosis, rule out premalignant state, and to check for sperm. If sperm are
found they can be cryopreserved and the couple may
proceed for ICSI without delay.
There is a need for controlled studies that assess outcomes after VR in well-defined subgroups of men with
NOA.

LIMITATIONS OF THIS STUDY
While this is the first global survey of this nature,
it has several limitations. The survey was conducted
in English and this may have restricted participation
by clinicians from predominately non-English speaking regions and countries. The survey was distributed
through a global group of experts experienced in varicocele management rather than to all male infertility
specialists, which could have a created a bias in selection or exclusion of those answering the survey. There
is a preponderance of responses from some countries
(Turkey, Egypt), while there is marked under-representation from some large countries (Russia, China).
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Since the total number of invitations to participate in
the survey is not known, we are unable to calculate
the denominator to the response rate. However, 574 responses received from 59 countries provide a valid and
comprehensive perspective of global practices. Though
the questionnaire used is not a validated one, it was
developed from 382 questions submitted by 60 uro-andrologists from 23 countries and thus is representative
of global clinical concerns.
Despite these limitations, the authors feel that the
survey findings address many of the important issues
about the diagnosis, treatment, and expected outcomes
of infertile men with varicoceles. It also raises important questions for future clinical trials to improve and
standardize guidelines for the management of these
patients.

CONCLUSIONS
The questionnaire used for this survey has been created from questions raised by a large, international
group of clinicians, and thus reflects the real-life, practical concerns of physicians dealing with male infertility and varicocele.
The survey responses represent the opinions and
practices of 574 clinicians from 59 countries and reveal
a marked diversity in all aspects of varicocele management. The survey highlights several areas where there
is inconclusive data and the need for more research,
and also identifies numerous lacunae in the management guidelines issued by professional bodies (EAU,
AUA, ASRM), which need to be addressed in future
guidelines.
Besides, this survey serves the useful purpose of allowing clinicians to compare their practices with those
of their peers, and against recommended guidelines
and the latest research findings, and thus rethink
some of their own practices and clinical protocols. This
survey invites clinicians to ponder over what they
know, what they do, where they go wrong, and what
they should do.
Finally, professional societies can survey their membership using such questionnaires to assess the extent
to which their guidelines are being followed and to
identify areas of dispute or confusion where further
clarifications are needed.
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