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OBJECTIVE To characterize the pathways to care that infertile couples requiring varicocele repair (VR) pursue
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prior to presenting to a male fertility clinic.

METHODS
 An IRB-approved single center retrospective review of patients undergoing VR after presentation

to an academic male fertility clinic was performed. Patients whose charts included partner histo-
ries were assessed for duration of attempting conception, prior workup, and assisted reproductive
technology (ART) use.
RESULTS
 A total of 405 couples were included. At presentation, mean age was 34.4 (SD § 6.5) years for
men and 31.1 (SD § 4.3) years for women (P < .0001). A couple's first visit to a physician was a
gynecologist in 59% (198/334) of couples, a reproductive endocrinologist (REI) in 25% (83/334)
of cases, with 14% (47/334) presenting without a previous female workup and were self-referred,
and 2% (6/334) seeing both a gynecologist and REI prior to presentation. On average, couples
attempted pregnancy for 22.3 (SD § 21.1, range 0-120) months prior to presentation. Eighteen
percent of couples underwent ART prior to presentation. Couples who had undergone ART had
lower pre-VR total motile sperm counts compared to couples not pursuing ART prior to presenta-
tion (P = 0.031). The majority (70.4%) of females had no abnormality in their workup, making
varicocele the only correctable factor for infertility in the couple.
CONCLUSIONS
 Our findings show a significant delay in referral of infertile men requiring VR. Eighteen percent of
couples underwent costly ART prior to an inexpensive male workup. In an era of medical cost con-
tainment, early referral to a male infertility specialist is imperative. UROLOGY 124: 131−135,
2019. © 2018 Elsevier Inc.
As per American Society of Reproductive Medi-
cine guidelines, infertility is defined as the
inability of a couple to conceive after 1 year of

regular, unprotected intercourse, or less than 6 months if
the female is older than 35 years of age.1 Unlike most
medical conditions, infertility affects both partners in a
couple. Approximately 15.5% of couples struggle with
infertility and nearly 7 million annually seek infertility
care in the United States.1,2 In approximately 50% of
cases, a male factor is either partially or wholly responsible
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for the infertility − in 20%, a male factor is the only iden-
tifiable cause, while in 27%, both partners have an identi-
fiable defect.2 However, women traditionally drive the
workup for an infertile couple, either because they are usu-
ally already established patients of a gynecology practice,
or because women may face more societal pressure. This
phenomenon is evidenced simply by the fact that there
are 49 REI fellowship programs, and only 13 male infertil-
ity programs. In addition to the number of fellowships,
the number of practitioners is significantly different
between the 2 specialties. There are 33,624 obstetrician-
gynecologists (as of 2010) and only 12,517 practicing
urologists (as of 2017) in the US.3,4 This may be a reflec-
tion on how a larger percentage of women than men
maintain regular visits with their respective specialists.
This familiarity with their obstetrician-gynecologists
likely leads to women pursuing care for infertility first.
Another large contributor to this discrepancy is that with
recent advancements like in vitro fertilization (IVF) and
intracytoplasmic sperm injection, severe male factor
defects can be bypassed without a thorough evaluation of
the male. Though this can sometimes be successful and
result in a child for the couple, pursuing ART without a
thorough evaluation of both partners neglects to search
for and identify correctible causes in the male.
131https://doi.org/10.1016/j.urology.2018.10.021
0090-4295

http://crossmark.crossref.org/dialog/?doi=10.1016/j.urology.2018.10.021&domain=pdf
mailto:nannan@bu.edu
mailto:thirumav@bcm.edu
https://dx.doi.org/10.1016/j.urology.2018.10.021


The most common correctable cause of male infertility
is the varicocele, an abnormal dilation of the pampini-
form plexus of veins in the spermatic cord.5 The overall
prevalence of varicoceles is approximately 15% in the
general population, but 40% in infertile men.6 Varico-
celes can affect spermatogenesis due to a combination of
testicular temperature elevation, oxygen deprivation,
and retrograde reflux of gonadal toxins from incompe-
tent veins.7 These phenomena may result in cellular
level changes such as increased germinal cell apoptosis,
Sertoli cell dysfunction and reduced testosterone pro-
duction by Leydig cells. Together these phenomena may
result in testicular atrophy, discomfort, infertility, and
hypogonadism. Varicocele repair (VR) is beneficial in
infertile men with abnormal semen parameters and
improves pregnancy rates in couples attempting natural
pregnancy as well as those pursuing ART.7,8 In some
patients, it can eliminate the need for ART altogether or
reduce the need for more intense ARTS such as IVF or
intracytoplasmic sperm injection.8 As such, evaluation of
the male is critical in the workup of an infertile couple.
Though guidelines exist regarding the workup of male

and female infertility, the adherence to these guidelines
and real-world workup of patients has not been exten-
sively studied.9,10 The literature on this subject is primar-
ily limited to studies investigating correctable forms of
infertility in women. Consequently, much of the literature
on this topic is produced by gynecologists, reproductive
endocrinologists (REI) and endocrinologists. Practice pat-
tern studies focused on male infertility and procedures for
correctable pathologies including VR are limited.11,12

Only one practice pattern paper has been published on
VR.13 This work focused on identifying an optimal surgi-
cal approach for varicocele repair among adolescents, not
adults. There is therefore a need to understand practice
patterns and guideline adherence specifically among adult
male patients encountering infertility. Understanding
these facets of VR can assist in minimizing a couple's over-
treatment and thereby reduce costs to both couples and
the healthcare system. We aimed to characterize infertile
Figure 1. Female workup prior to pres
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couples requiring VR and their journey prior to arrival in
a male infertility clinic.
METHODS
Patients who underwent microsurgical VR by one of two sur-
geons (LIL and AWP) between 2009 and 2017 at an academic
andrology clinic were identified using billing data. As described
previously, men presenting for infertility at our center are exam-
ined in the standing position.14 A varicocele is diagnosed if a
venous diameter is greater than 3mm, and retrograde flow is con-
firmed, when the patient is standing. If the patient presenting
with infertility has a varicocele, either palpable or subclinical,
and one abnormality on semen analysis, a VR is offered. Our sur-
gical techniques have also been previously described.14

An IRB approved retrospective chart review was performed on
all patients who underwent VR primarily for infertility, excluding
those who had VR performed primarily for pain. Baseline charac-
teristics recorded included patient age, primary vs secondary infer-
tility, and duration of attempting pregnancy. Total motile sperm
counts (TMC) on presentation were also recorded. Data regarding
female partner age, workup prior to seeing a male fertility special-
ist, the couple's prior use of assisted reproductive technologies and
any comorbidities and findings noted on prior reproductive work-
ups were also obtained from direct chart review. Available previ-
ous pregnancy data recorded in the chart were documented.
Descriptive statistics, including means and standard deviations
(SD) were used to report continuous variables. Student's t-test
was utilized to compare continuous variables. Chi-squared analy-
ses were performed to compare categorical variables.
RESULTS
In total, 405 couples were included in the analyses. At presenta-
tion, the mean age was 34.4 (SD § 6.5, range 16- 63) years for
men and 31.1 (SD § 4.3, range 19-43) years for women. Men
were significantly older than their female counterparts
(P < 0001). Of the 405 couples, 59% (198/334) were first seen
by a gynecologist only, 25% (83/334) a REI only, 14% (47/334)
presented without an initial female workup, and 2% (6/334) saw
both a gynecologist and REI prior to presenting to a male infer-
tility clinic (Fig. 1). When comparing couples presenting with
primary vs secondary infertility, there were no differences in pre-
enting for male factor evaluation.
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Table 1. Female Factors Identified Within the Cohort

Comorbidity/Finding on Workup Incidence (Total n = 321)

No abnormality found 226 (70%)
Ovulatory factor (PCOS) 49 (15.3%)
Tubal factor 15 (4.7%)
Uterine factor 14 (4.4%)
Endometriosis 13 (4%)
Cervical factor 3 (0.9%)
Other/unexplained 1 (0.3%)
vious workup or type of provider seen (X2, P > .05). On average,
couples were attempting to initiate pregnancy for 22.3 (SD §
21.1, range 0-120) months prior to presenting for male evalua-
tion. Couples with primary infertility were trying for pregnancy
for an average of 21.4 (SD § 19.9, range 0-120) months, while
couples with secondary infertility were trying for pregnancy for
an average of 28.8 (SD § 27.8, range 7-108) months prior to
presentation for male workup. However, this difference did not
reach statistical significance (P = .114).

Couples in whom only the female partner had exclusively
seen a physician (gynecologist) prior to presentation attempted
pregnancy for an average of 20.7 months (SD § 20.6 months,
range 0-108). Couples who had exclusively seen REIs prior to
male evaluation attempted pregnancy for an average of 25.8
months (SD § 23.3, range 3-120), and couples who had seen
both gynecologists and REI's prior to presenting for male factor
evaluation had attempted pregnancy for an average of 19.5
months (SD § 12.6, range 7-42). However, none of these differ-
ences were statistically different. Couples in whom the female
partner had not had a workup prior to presenting for male factor
evaluation had attempted pregnancy for an average of 23.8
(SD § 22.5, range 2-84) months. In total, 18% of couples uti-
lized some form of ART prior to presentation; 38 of 344 couples
had undergone IUI cycles (range 1-10), 29 of 344 couples had
undergone IVF cycles (1-4), and 5/344 underwent both IUI and
IVF cycles (Fig. 2). Couples undergoing IUI or IVF had an aver-
age pre-VR total motile sperm count (TMC) of 8.9 (SD § 10.5,
range 0-50.8) million sperm, while couples who did not pursue
ART had an average pre-VR TMC of 13.2 (SD § 16.9, range 0-
88.4) million sperm. Couples who had undergone IUI or IVF
had lower pre-VR TMC compared to couples not pursuing ART
prior to male factor evaluation (P = .031). The majority
(70.4%) of females had no abnormality in their workup, making
varicocele the only correctable factor for infertility in the couple.
The female factor infertility conditions that couples presented
with are listed in Table 1. The presence or absence of female fac-
tors contributing to infertility were not statistically different
between couples pursuing ART vs those who did not (X2,
P = .794).
COMMENT
Our results show a significant delay in referral of infer-
tile men requiring VR during couple evaluation of
Figure 2. Use of assisted reproductive technologie
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fertility. The importance of pursuing VR is rooted in
evidence that suggests that varicoceles contribute
towards a progressive disease process.15,16 Lessons from
the adolescent population provide further evidence of
this underlying pathophysiology. Okuyama et al. com-
pared treated vs untreated varicocele in 40 pubertal
boys and demonstrated that varicoceles may result in
substantial worsening of semen parameters compared to
the patients who underwent VR.17 Work by Mori et al.
further supported this association by demonstrating that
sperm progressive motility and concentration were
lower in adolescent patients with varicoceles.18 Evi-
dence suggesting that varicoceles are not static lesions
that have an initial impact with no further effects
should be combined with studies demonstrating the effi-
cacy of VR. Multiple studies have demonstrated that
VR is effective in reducing the need for ART proce-
dures.8,14,19,20 In addition, even if ART is required, suc-
cess rates are higher after VR, as semen quality, and
sperm DNA quality are improved.21−25

Couples in the present study were primarily screened
by gynecologists with no evaluation by urologists prior
to presentation at our clinic. Given that the average
female age of our population was below 35 years old,
American Society for Reproductive Medicine guidelines
recommend that both a male and female evaluation be
undertaken following 12 months of trying to conceive.
In contrast, couples in this study took 22 months on
average to present for male factor evaluation. In addi-
tion, 50% (158/316) of couples waited longer than 1
s prior to presenting for male factor evaluation.
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year to have an evaluation for male factor. This strongly
supports the need for a more proactive approach to
ensure that both partners get appropriate, parallel eval-
uation when infertility is a concern.
The importance of involving urologists in the evalua-

tion of couple infertility early in the process is evident
when considering that, in the present study, 70% of
females did not have a correctable form of infertility upon
evaluation by gynecologists, with only the male varico-
celes remaining as the only correctable factor for most
couples. More importantly, varicocele was only discovered
following evaluation by a urologist. This delay and subse-
quent discovery of a correctable etiology of male infertility
underscores why primary care physicians, reproductive
endocrinologists, and gynecologists should proactively
refer couples facing infertility to reproductive urologists.
Conversely, urologists should seek to be actively involved
in caring for infertile couples.
For many men in our study, the exclusive form of

evaluation prior to clinic presentation was a semen
analysis (SA). Without visiting a urologist, the diagno-
ses, and infertility treatments for many couples were
dictated based solely on semen parameters. However, a
SA alone is not a substitute for a male factor evalua-
tion which includes a clinical examination, compre-
hensive history, and other pertinent investigations.
While a SA can definitively identify several etiologies
of infertility including azoospermia, severe asthenosper-
mia, or globozoospermia, it is not a test of male fertil-
ity, and rather is merely a guide in evaluation and
treatment.26 SA in combination with additional
screening exams is required to accurately diagnose
male factor infertility, including varicocele. Exclusively
relying upon the SA is further limited by the fact that
the test is susceptible to intraindividual variability
stemming from diurnal and seasonal variations.26

The reference values employed in SA are dictated by
World Health Organization (WHO) standards are routinely
revised and were changed in 2009 based upon new semen
parameters aggregated from several reference studies.27 This
change in SA threshold values has been shown in work by
Esteves et al. to have led to the reclassification of many
males with borderline SA parameters.28 Men deemed
“fertile” based on prior values were reclassified as infertile
and vice versa. These nuances in analysis and interpretation
underscore why an experienced urologist must play an active
role in analyzing and managing couples facing infertility.
Novel biomarkers for assessing the efficacy of varicocele

repair continue to be discovered. Agarwal et al. demon-
strated that sperm DNA fragmentation testing, an emerg-
ing metric for assessing varicocele repair, may prove useful
for assessing treatment efficacy for patients with normal
semen parameters.29 Similarly work by Camargo et al. indi-
cates that proteomic signatures can further broaden the
molecular parameters for assessing sperm quality.30 Since
men with normal standard semen analyses may have
abnormalities detected on physical exam or with more
advanced testing, early referral for male workup is prudent.
134
There are several limitations in our study that should be
discussed. First, this is a retrospective review and suffers from
the limitations inherent with this type of study design. Our
study was performed in an academic health care system,
with fellowship-trained urologists specializing in male repro-
ductive dysfunction. Thus, our results may not be generaliz-
able to other healthcare systems, including community
practices, and additional data are needed to determine
whether these patterns are comparable to those in other
practice settings. However, we suspect that the delay in pre-
sentation for male factor evaluation that is identified in our
study likely underestimates the phenomenon in community
practices, where a large, well-advertised male fertility clinic
may not be present or readily accessible. Insurance coverage
and other measures of socioeconomic status, including
income level or occupational status, were not analyzed in
the present study, and could influence care sought by cou-
ples. Another limitation of this study is the group of patients
that are not captured by our methodology. It is unclear how
many men with varicoceles, imperfect semen analyses, or
both undergo IVF successfully, and thus never see a male
infertility specialist for evaluation. In these patients, an
opportunity to improve reproductive potential and even
avoid IVF is missed. In addition, a significant cost savings
could be missed as varicocele repair is traditionally covered
by insurance. Despite these limitations, the assessment of
referral patterns surrounding infertility and VR remain a crit-
ical topic for urologists.
CONCLUSIONS
The present study is amongst the first to provide informa-
tion on referral patterns and characteristics of infertile cou-
ples with an emphasis on varicocele and VR. Our work
demonstrates the delay in presentation of infertile couples
to a male infertility clinic, and should emphasize the need
for a thorough male workup for all couples facing infertility.
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