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Case

Challenges

A 15-year-old adolescent male was referred
urgently by his family doctor with painless leftsided scrotal swelling detected on a routine physical examination. The family doctor had concerns
that this finding could represent a testicular
tumour. On history, the patient had not noticed
the swelling and he is completely asymptomatic.
On examination, the swelling is consistent with
a high-grade, left-sided varicocele with bilaterally normal sized symmetrical testes. Ultrasound
assessment confirms the left varicocele and documents normal symmetrical testes bilaterally. His
parents are concerned and asked many questions,
such as, “Is this dangerous? Does it cause testicular damage? What should we do with it?”

Background
Varicoceles are common, affecting up to 15% of males, and
become more prominent during puberty due to the increased
venous drainage of the developing testis.1 Virtually all varicoceles are left-sided, likely due to anatomical differences
between the venous drainage of the right and left testicles
and the nutcracker effect of the superior mesenteric artery.
This inadequate venous drainage leads to enlargement of the
pampiniform venous plexus of the spermatic cord, causing
blood to pool around the scrotal structures, which results
in increased heat and stress to the testicle.2,3 Although the
exact pathophysiology of varicoceles is unknown, they are
associated with hypoplasia of the developing testicle in adolescence and have been shown to negatively impact semen
parameters, the molecular and ultrastructural features of
sperm, testicular endocrine function, and fertility in men.2,3
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Despite these associations, only 20% of men with a varicocele will have future issues with fertility,3 making treatment
decisions in the adolescent population very challenging.

Most studies evaluating different aspects of varicocele management in adolescents use surrogate endpoints, such as testicular size or semen analysis parameters, to guide decisions.
Diamond et al reported that the presence of testicular hypotrophy and a discrepancy in testicular size, especially 20% or
more difference, was associated with a low total motile sperm
count (less than 20 million total motile sperm).4 Taking into
account both testicles, a total testicular volume of less than 30
cc was also associated with a low total motile sperm count in
Tanner V boys.5 Additionally, a peak retrograde venous flow
velocity of 38 cm/sec or higher on Doppler ultrasound of the
varicocele has been associated with a higher risk of persistent
testicular asymmetry over time.6
The decision to treat the adolescent varicocele should be
based on the ability to improve the most clinically relevant
outcomes, such as paternity rates; however, the challenge
facing the pediatric urologist is predicting which subgroup
of patients will benefit from active early treatment. A recent
survey of pediatric urologists studying indications for varicocele treatment in adolescents reported that 96% recommend treatment for smaller ipsilateral testicular size, 79%
for testicular pain, and 39% for altered semen parameters.7
This survey demonstrates the significant heterogeneity in
the management of adolescent varicoceles in the pediatric
urology community.
The evidence supporting the early treatment of the adolescent varicocele is mixed. A recent meta-analysis of randomized controlled trials demonstrated intermediate and
low level of evidence to support radiological or surgical
intervention for varicoceles in children and adolescents in
order to improve testicular volume and sperm concentration,
respectively.8 Surgical outcomes and adverse events associated with varicocele treatments are not reported consistently
in the literature, but all of these procedures do have some
level of inherent risk that has to be taken into account. Two
reports address the question of paternity rates in men who
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underwent varicocele treatment in adolescence. In the first
study, the paternity of 286 men who underwent microsurgical varicocelectomy between the ages of 12 and 19 were
compared with 122 matched controls.9 The overall paternity
rate was significantly better in the treatment group (77%
vs. 48%), supporting the notion that adolescent varicocele
repair is beneficial for future paternity. Conversely, a Belgian
study assessing paternity rates had contradictory results; after
a median of 14 years followup, 78% of adolescents with
a varicocele treated with sclerotherapy had documented
paternity compared with an 85% paternity rate in those
conservatively managed.10
In addition to the controversies of whether to treat or not
treat an adolescent with a varicocele, there are other considerations and unknowns that add to the complexity of the
decision to transition these patients to an adult urologist. The
first caveat is relying on discrepancy in testicular size alone
as an indicator to treat a varicocele. Studies have shown
catch-up growth of testicles in patients with a varicocele that
have not been treated but just observed.11 Secondly, there are
significant barriers to adolescents obtaining a semen analysis.
Although the American Society of Reproductive Medicine
recommends that adolescents presenting with a varicocele
in the absence of testicular atrophy should obtain a semen
analysis,12 many do not. In a survey of pediatric urologists
treating adolescents with varicoceles, 48% of respondents
were uncomfortable asking an adolescent to obtain a semen
analysis and 90% of those practitioners who were uncomfortable did not order them for their patients.13 The survey
also determined that the majority of patients and families
were not comfortable pursuing the test, primarily due to a
lack of knowledge about it. Third, even if a semen analysis
is obtained, normal values have not been defined for the
adolescent population to predict future fertility potential.
The normal reference ranges for the 2010 WHO Standards
for Semen Analysis are based on fertile adult men. Even in
those adolescent patients with an initial abnormal semen
analysis, 47% will normalize over time without intervention.14 Lastly, the link between developing hypogonadism
and the presence of a varicocele and the potential positive endocrine effects of treating a varicocele have not been
adequately studied in the adolescent population. Fideleff et
al performed a prospective study of 93 adolescents (mean
age 12.8 years) with a left varicocele and found no correlation between the presence of a varicocele and hormonal
findings when controlling for Tanner stage.15 In those patients
that underwent varicocelectomy, there were no statistically
significant differences in pre vs. postoperative hormonal
parameters.15 Given these results, more research is needed
before recommendations regarding hormonal testing or discussion of the benefits of adolescent varicocele treatment in
preventing hypogonadism can be provided.

The transition process
Transitioning adolescent patients with a varicocele to adult
urology colleagues has historically been inconsistently
performed. One survey of pediatric urologists showed that
89% of respondents did not know if their varicocele patients
later went on to develop infertility and 42% reported no
followup data on their patients after varicocele treatment.7
Unfortunately, there are no established guidelines for adult
urologists to follow when transitioning young patients with
varicoceles.
In those patients that are transitioned to an adult urologist, I suggest performing a baseline history that includes
questions about symptoms associated with the varicocele
and future fertility plans, if known. A scrotal examination
is also performed, documenting testicular size (and discrepancy in size), testicular consistency, and grade of the
varicocele. After the history and physical examination, I
discuss the importance of obtaining a semen analysis and I
ask the patient to obtain at least one, but ideally two semen
analyses, especially if a semen analysis has not already been
performed. I do not routinely order a scrotal ultrasound, but
I will obtain one if the physical examination is challenging
or to further document any palpable abnormalities of the
testicles or scrotal structures. I also do not routinely order
a hormonal profile, but would consider ordering one if the
patient had any hypogonadal symptoms, which is rare in this
age group. After the tests have returned, I bring the patient
back to discuss the results and discuss the pros and cons of
proceeding with a varicocele procedure, if indicated.
In asymptomatic patients with a normal semen analysis,
I do not recommend active treatment. If the semen analysis
demonstrates oligospermia and/or asthenospermia with a
palpable varicocele, the patient is offered a varicocele procedure immediately or can defer a varicocele procedure
until they are looking to start a family or have documented
infertility. In those that have a varicocele procedure, I will
bring them back for followup at three months for a scrotal
examination and repeat semen analysis. In those patients
that choose to defer, I counsel them about their risk of
infertility in the future and suggest that they come back
for re-assessment when they are looking to start a family,
have scrotal discomfort on the side of the varicocele, or
develop symptoms of hypogonadism. Patient education is
key because many years may go by before fertility is an issue
and having a known infertility risk factor should streamline
future fertility evaluations and treatments, if required.
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Case summary
The patient and his family are reassured by the
discussion with the pediatric urologist regarding
his varicocele. The decision is made to observe
the patient and a review appointment is arranged
for one year. At his review, he remains asymptomatic and his scrotal examination and ultrasound continues to demonstrate normal bilateral
symmetrical testes and a left Grade 3 varicocele.
The patient is offered an opportunity to perform
a semen analysis, but declines at this time. In
discussion with the patient and his family, a decision is made to transition the patient to an adult
urologist when he turns 18 years old.
The patient is seen by the adult urologist
approximately two years later. The patient is now
in his first year of university and remains asymptomatic. He is not sexually active and does not
have a partner currently, but thinks he would
like to have children in the future. His scrotal
examination demonstrates normal bilateral symmetrical testes and a left Grade 3 varicocele with
no other abnormalities. He agrees to have two
semen analyses, which both demonstrate normal
sperm concentrations of over 30 million sperm/
cc, but progressive sperm motility is somewhat
low at around 30% in both samples. After reviewing the results and options of proceeding with a
varicocele procedure or waiting for future fertility
concerns, the patient decided not to proceed with
treatment at this time. He was counselled to return
if he became symptomatic with pain or when he
wants to start a family.

1. Akbay E. The prevalence of varicocele and varicocele-related testicular atrophy in Turkish children and
adolescents. BJU Int 2000;86:486-9. https://doi.org/10.1046/j.1464-410X.2000.00735.x
2. Pastuszak AW, Wang R. Varicocele and testicular function. Asian J Androl 2015;17:659-67.
https://doi.org/10.4103/1008-682X.153539
3. Clavijo R, Carrasquillo R, Ramasamy R. Varicoceles: Prevalence and pathogenesis in adult men. Fertil Steril
2017;108:364-9. https://doi.org/10.1016/j.fertnstert.2017.06.036
4. Diamond DA, Zurakowski D, Bauer SB, et al. Relationship of varicocele grade and testicular hypotrophy to semen parameters in adolescents. J Urol 2007;178:1584-8. https://doi.org/10.1016/j.
juro.2007.03.169
5. Kurtz MP, Zurakowski D, Rosoklija I, et al. Semen parameters in adolescents with varicocele:
Association with testis volume differential and total testis volume. J Urol 2015;193:1843-7.
https://doi.org/10.1016/j.juro.2014.10.111
6. Kozakowski KA, Gjertson CK, Decastro GJ, et al. Peak retrograde flow: A novel predictor of persistent, progressive, and new onset asymmetry in adolescent varicocele. J Urol 2009;181:2717-22.
https://doi.org/10.1016/j.juro.2009.02.038
7. Pastuszak AW, Kumar V, Shah A, et al. Diagnostic and management approaches to pediatric and adolescent varicocele: A survey of pediatric urologists. Urology 2014;84:450-5. https://doi.org/10.1016/j.
urology.2014.04.022
8. Locke JA, Noparast M, Afshar K. Treatment of varicocele in children and adolescents: A systematic review and meta-analysis of randomized, controlled trials. J Pediatr Urol 2017;13:437-45.
https://doi.org/10.1016/j.jpurol.2017.07.008
9. Cayan S, Sahin S, Akbay E. Paternity rates and time to conception in adolescents with varicocele undergoing
microsurgical varicocele repair vs. observation only: A single institution experience with 408 patients. J
Urol 2017;198:195-201. https://doi.org/10.1016/j.juro.2017.01.066
10. Bogaert T, Orye C, De Win G. Pubertal screening and treatment for varicocele do not improve chance
of paternity as adult. J Urol 2013;189:2298-303. https://doi.org/10.1016/j.juro.2012.12.030
11. Kolon TF, Clement MR, Cartwright L, et al. Transient asynchronous testicular growth in adolescent males
with a varicocele. J Urol 2008;180:1111-4. https://doi.org/10.1016/j.juro.2008.05.061
12. Male Infertility Best Practice Committee of the American Urological Association and American Society
for Reproductive Medicine. Report on varicocele and infertility. Fertil Steril 2004;82 Suppl 1:S142-5.
https://doi.org/10.1016/j.fertnstert.2004.05.057
13. Fine RG, Gitlin J, Reda EF, et al. Barriers to use of semen analysis in the adolescent with a varicocele: Survey
of patient, parental and practitioner attitudes. J Pediatr Urol 2016;12:41.https://doi.org/10.1016/j.
jpurol.2015.06.015
14. Chu DI, Zderic SA, Shukla AR, et al. The natural history of semen parameters in untreated asymptomatic adolescent varicocele patients: A retrospective cohort study. J Pediatr Urol 2017;13:77.
https://doi.org/10.1016/j.jpurol.2016.09.008
15. Fideleff HL, Boquete HR, Suarez MG, et al. Controversies in the evolution of pediatric-adolescent
varicocele: Clinical, biochemical, and histological studies. Eur J Endocrinol 2000;143:775-81.
https://doi.org/10.1530/eje.0.1430775

Correspondence: Dr. Kouroush Afshar, University of British Columbia, Vancouver, BC, Canada;
kafshar@cw.bc.ca

S36

CUAJ • April 2018 • Volume 12, Issue 4(Suppl1)

