AUA

woues UPDATE SERIES wsors

2021

Sexual and Reproductive Consequences of Testicular Cancer

Learning Objective: At the conclusion of this continuing medical education activity, the participant will be able to
appropriately counsel patients with testicular cancer about their future fertility potential and discuss pretreatment
fertility preservation strategies, educate patients on the risks of testosterone deficiency and sexual side effects of
testicular cancer therapies and discuss management options for testicular cancer survivors who have testosterone

deficiency or infertility.

This AUA Update aligns with the American Board of Urology Module on Impotence, Infertility and Andrology. Additional information on this
topic can be found in the AUA Core Curriculum sections on Oncology—Testis and Sexual Medicine and Andrology.

Richard J. Fantus, MD,*' Carolyn A. Salter, MD, *? Robert E. Brannigan, MD' and John P. Mulhall, MD, MSc, FECSM, FACS?

"Feinberg School of Medicine, Northwestern University, Chicago, Illinois

2Department of Urology, Memorial Sloan Kettering Cancer Center, New York, New York

Disclosures: Robert E. Brannigan: The American Society for Reproductive Medicine: Leadership Position. John P. Mulhall: The Journal of Sexual
Medicine: Leadership Position; Vault: Consultant/Advisor.

All other authors: nothing to disclose.

*Denotes equal contribution.

American
- | Urological
. | Assoclation

Accreditation: The American Urological Association (AUA) is
accredited by the Accreditation Council for Continuing Medical
Education (ACCME) to provide continuing medical education for
physicians.

Credit Designation: The American Urological Association
designates this enduring activity for a maximum of 1.0 AMA
PRA Category 1 Credits™. Physicians should claim only the
credit commensurate with the extent of their participation in the
activity.

Other Learners: The AUA is not accredited to offer credit to
participants who are not MDs or DOs. However, the AUA will issue
documentation of participation that states that the activity was
certified for AMA PRA Category 1 Credit™.

Evidence Based Content: It is the policy of the AUA to ensure
that the content contained in this CME activity is valid, fair, bal-
anced, scientifically rigorous, and free of commercial bias.

AUA Disclosure Policy: All persons in a position to control the
content of an educational activity (i.e., activity planners, present-
ers, authors) are required to disclose to the provider any relevant
financial relationships with any commercial interest. The AUA
must determine if the individual’s relationships may influence the
educational content and resolve any conflicts of interest prior to
the commencement of the educational activity. The intent of this
disclosure is not to prevent individuals with relevant financial
relationships from participating, but rather to provide learners
information with which they can make their own judgments.

Disclosures for all individuals in control of content, including the
Update Series Editorial Committee, COI Review Work Group,
Lesson Authors, and AUA Staff are available in the online lesson
located in the AUAUniversity.

Mitigation of Identified Conflict of Interest: All disclosures
will be reviewed by the AUA Conflict of Interest (COI) Review
Work Group for identification of conflicts of interest. The AUA COI
Review Work Group, working with the program directors and/

or editors, will document the mechanism(s) for management and
mitigation of the conflict of interest and final approval of the
activity will be documented prior to implementation. Al relevant
financial relationships for this lesson have been mitigated. Any
of the mechanisms below can/will be used to mitigate conflict

of interest:

Peer review for valid, evidence-based content of all materials
associated with an educational activity by the course/program
director, editor, and/or AUA COI Review Work Group.

Limit content to evidence with no recommendations

Introduction of a debate format with an unbiased moderator
(point-counterpoint)

Inclusion of moderated panel discussion

Publication of a parallel or rebuttal article for an article that is
felt to be biased

Limit equipment representatives to providing logistics and
operation support only in procedural demonstrations

Divestiture of the relationship by faculty

Off-label or Unapproved Use of Drugs or Devices: The
audience is advised that this continuing medical education
activity may contain reference(s) to off-label or unapproved uses
of drugs or devices. Please consult the prescribing information for
full disclosure of approved uses.

Release date: December 2021

Expiration date: December 2024

© 2021 American Urological Association Education and Research, Inc., Linthicum, MD



KEY Worbs: chemotherapy, erectile dysfunction, infertility,
testicular cancer, testosterone

INTRODUCTION

Testicular cancer can have a significant impact on a man’s
health, especially with regard to sexual and reproductive func-
tion. Both the disease process itself and the associated treat-
ments can have deleterious effects (see table). This Update
focuses on the sexual and reproductive impact of testicular
cancer and its treatments.

Testicular dysgenesis syndrome. Testicular dysgenesis
syndrome refers to the theory that abnormal fetal develop-
ment of the testis can lead to a constellation of urological
issues later in life including testicular cancer, infertility, hypo-
spadias and cryptorchidism (fig. 1). This theory was devel-
oped by Wohlfahrt-Veje and colleagues in part because these
conditions are all risk factors for one another and commonly
occur together.! For example, men with a history of cryptor-
chidism are more likely to have infertility, hypospadias and
testicular cancer. This theory could also explain why men
with testicular cancer commonly have testosterone deficiency
(testosterone <300 ng/dl with symptoms) and impaired sper-
matogenesis in the contralateral testicle.!” One proposed
etiology for testicular dysgenesis syndrome is maternal expo-
sure to endocrine disruptors during fetal testicular develop-
ment. This exposure can lead to a disruption of fetal germ cell
differentiation, persistent gonocytes and ultimately testicular
carcinoma in situ."* Animal studies support a role for endo-
crine disruptors in most of these conditions, although the
data in testicular cancer are lacking.! It is estimated that pre-
orchiectomy, approximately 20% of patients with testicular
cancer have irreversible testosterone deficiency due to testic-
ular dysgenesis.?

Testicular cancer and impaired testicular function. While any
malignancy and its associated therapy can potentially impact
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Figure 1. Testicular dysgenesis syndrome. Created with BioRen-
der.com.

a man’s fertility, sexual function and testosterone production,
there are unique considerations in testicular cancer.*> Despite
the fact that testicular cancer has a lower lifetime incidence than
other malignancies at 0.4% in the United States, it has a dispro-
portionately higher incidence in young men and therefore a
greater potential to affect their current and future fertility.® A
multidecade longitudinal study in Norway demonstrated that
22% of testicular cancer survivors required assisted reproduc-
tive technologies in order to conceive and that the median time
to conception following their cancer diagnosis was increased at
6.6 years.’

The impact of testicular cancer on fertility occurs even prior
to the initiation of therapy. Several meta-analyses have shown
that men with a diagnosis of testicular cancer have decreased
semen parameters compared to otherwise healthy men and
even compared to men with other malignancies.’ Furthermore,
Baker et al demonstrated that regardless of semen parameters,
men with testicular cancer were less likely to father children
prior to their diagnosis compared to healthy controls with an
OR of 0.67 and a 95% CI of 0.42-1.06.* While the cause is
likely multifactorial, proposed explanations include alterations
in hormone levels, impaired testicular maturation, testicular
damage, mitochondrial dysfunction and possible autoimmune
effects.>1° Biopsy specimens of nonmalignant contralateral
testes in men with testicular cancer corroborate these findings,
demonstrating hypospermatogenesis and potential alterations
in the hormonal milieu.’

Similarly, men with testicular cancer are at increased risk
for low testosterone levels prior to intervention. One contem-
porary study demonstrated that 5% of men had testosterone
deficiency prior to orchiectomy, and this increased to 16%
when assessed at 1-month post-orchiectomy, though the thresh-
old for testosterone deficiency in in this population was lower
(<231 ng/dl)." These data show that even prior to treatment, a
significant percentage of men have low or borderline testoster-
one levels, which supports the notion of an inherent testicular
abnormality. The increase in the percentages of patients affect-
ed by testosterone deficiency after orchiectomy suggests that
testicular tissue loss further compounds this issue.

To complicate matters, the current treatment modalities for
testicular cancer can negatively impact male fertility, testos-
terone production and sexual function (fig. 2).%? Surgical
therapy (orchiectomy), radiation therapy, chemotherapy and
retroperitoneal lymph node dissection (RPLND) will each be
reviewed below.

CLINICAL CONSIDERATIONS AT TIME OF
TESTICULAR CANCER DIAGNOSIS

Testosterone and luteinizing hormone levels should be estab-
lished at baseline (pre-orchiectomy). If this is not done, these
levels should at a minimum be obtained post-orchiectomy and
prior to definitive therapy given the high prevalence of low
testosterone among these patients.

The new American Urological Association and American
Society for Reproductive Medicine guidelines on the diagnosis

peritoneal lymph node dissection (RPLND)

ABBREVIATIONS: bleomycin, etoposide, eisplatin (BEP), erectile dysfunction (ED), electroejaculation (EEJ), human
chorionic gonadotropin (hCG), microdissection testicular sperm extraction (mTESE), post ejaculate urinalysis (PEU), retro
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Figure 2. Effects of testicular cancer therapy on fertility and
sexual function. Created with BioRender.com.

and treatment of infertility in men advocate for clinicians to
discuss the effects of gonadotoxic therapies on sperm produc-
tion and encourage men to cryopreserve sperm prior to start-
ing potentially gonadotoxic therapy.”*" This sentiment is also
echoed in the American Urological Association guidelines for
the diagnosis and treatment of early stage testicular cancer.”
Given the combination of inherent subfertility and the nega-
tive effects of all potential treatment modalities, having these
discussions is of paramount importance.

Optimally, postpubertal men should be allowed several days
to produce 1 or more semen samples for cryopreservation in
order to optimize their future fertility potential."* Problems
with sexual stimulation, ejaculation and sperm production
(ie nonobstructive azoospermia) may require more invasive
methods of sperm retrieval like electroejaculation (EEJ)
or microdissection testicular sperm extraction (mTESE) to
facilitate fertility preservation measures.'® Allowing for men
to bank sperm pretreatment not only maximizes the patient’s
fertility potential, but also may prevent the need for addi-
tional procedures and might facilitate biological paternity
should the germ cells all be destroyed as a result of the cancer
treatment.

ADVERSE EFFECTS OF TESTICULAR
CANCER TREATMENTS

Orchiectomy. While patients with testicular cancer often have
worse pretreatment semen parameters than healthy controls,
orchiectomy can further exacerbate this difference. Petersen et
al found that in 35 men undergoing orchiectomy, the median
sperm concentration decreased from 17 million/ml presurgery
to 7 million/ml postsurgery.” These results were corroborated
in a more contemporary setting showing a decrease in sperm
concentration from 26.7 million/ml prior to orchiectomy to
16.6 million/ml post-orchiectomy. These differences tended to

be more pronounced in the cases of nonseminomatous germ
cell tumors.'® Orchiectomy can also result in decreased Leydig
cell mass, resulting in testosterone deficiency and increasing the
likelihood of sexual dysfunction.

Radiation therapy. Radiation directly to the testis can result in
oligospermia, azoospermia and even hypergonadotropic hypo-
gonadism depending on the dose and fractionation.'” While
testicular shielding during abdominal and pelvic radiation
can significantly decrease the amount of scatter radiation, the
remaining testicle can still experience up to 0.115 Gy (0.28% of
the treatment dose).” Increasing the fractionation may actually
lead to an increased total dose of radiation to the testicle due to
an increase in scatter, as seen in studies of patients with pelvic
radiation for Hodgkin’s lymphoma.?!

Testicular doses as low as 0.1 Gy can cause transient semi-
nal changes, typically resulting in oligospermia as the rapidly
dividing spermatocytes are the most radiosensitive cells in
the testis."**** Doses above 0.35 Gy can cause azoospermia
with variable reversibility."? As doses increase above 1 Gy,
the chances of reversibility decrease and the recovery time
for spermatogenesis increases from 9-18 months to 10-30
months.”> Doses greater than 4 Gy are more likely to result
in permanent azoospermia with recovery taking greater than
5 years or more among those men experiencing return of
spermatogenesis.'”**? Leydig cells are more resistant to the
deleterious effects of radiation therapy and typically require
doses higher than 20-30 Gy (depending on age and pubertal
status) to disrupt their ability to produce testosterone.!®?2242
A contemporary study demonstrated that men exposed to
radiation, compared to men who underwent surveillance, had
an increased risk of testosterone deficiency at 6 and 12 months
posttreatment (OR 10, 95% CI 2.1-47 and OR 3.9, 95% CI
1.1-14, respectively).?

Radiation therapy for seminomas to the para-aortic region
(with or without ipsilateral iliac node inclusions, based on stage)
ranges from 20-36 Gy.”” With appropriate shielding the risk of
permanent infertility and endocrine dysfunction is low, based
on overall testicular exposure.”’ Radiation therapy for men
with germ cell neoplasia in sifu directly to the testicle, however,
is often between 18 and 20 Gy; this is not only likely to cause
irreversible azoospermia but can also cause permanent hypo-
gonadism.*?224.28 Nearly all patients receiving 20 Gy directly
to the testicle, and about half of patients receiving 16 Gy, will
require lifelong testosterone replacement.”

Erectile dysfunction (ED) is also a possible sequela of radia-
tion therapy due to internal scatter. Even a very small radiation
dosage to the corpora cavernosa can contribute to ED, with
doses as low as 0.1 Gy commonly resulting in substantial and
consequential endothelial damage.*

Chemotherapy. Chemotherapeutic agents’ effects on sper-
matogenesis and testosterone synthesis vary substantially by
drug class. Traditional first line chemotherapeutic agents for
testicular cancer, such as bleomycin and etoposide, have a low
overall risk of causing permanent infertility.**'-** Chemo-
therapies such as cisplatin and carboplatin (‘“alkylating-like”
agents) have a higher risk of causing permanent azoospermia.*
Finally, alkylating agents such as ifosfamide and cyclophos-
phamide, which are typically reserved for second line and
salvage chemotherapy, are associated with the highest risk
of causing permanent infertility among this group of treat-
ments.?3
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The overall impact on fertility associated with the use of stan-
dard first line agents depends on the dosage administered. One
or 2 cycles of carboplatin, or the regimen bleomycin/etoposide/
cisplatin (BEP), in the post-orchiectomy setting typically causes
a transient decline in total motile sperm count that recovers
by 12 months and rarely results in irreversible azoospermia.’*-3#
Three or 4 cycles of BEP, however, can cause delayed recovery
of spermatogenesis (up to 2 years) with permanent azoospermia
occurring in up to 10% of patients.***™® Similarly, studies found
that men exposed to 3—4 cycles of BEP had a higher testosterone
deficiency risk compared to men only exposed to 1-2 cycles of
standard chemotherapy at 6 and 12 months posttreatment (OR
22,95% CI 4.4-118 and OR 5.8,95% CI 1.5-22, respectively).”

Retroperitoneal lymph node dissection. Traditionally (prior
to in vitro fertilization), nonnerve-sparing RPLND had the
greatest treatment effect on male fertility.* If the surgeon did
not spare at least 1 postganglionic sympathetic lumbar nerve
during the procedure, the patient would ultimately have some
degree of aspermia (ie lack of release of semen from the penis
during ejaculation).” Modified surgical techniques, in both
open and minimally invasive surgery, were created to spare
these nerves.***! However, nerve-sparing RPLNDs may not
be possible in certain settings (ie post-chemotherapy or cancer

recurrence).**! While there are no data suggesting that injury
to these nerves directly impacts spermatogenesis, the altera-
tions in ejaculatory physiology could ultimately require assisted
reproductive technologies.

Posttreatment fertility options. For men who are undergoing
RPLND, clinicians should discuss the possibility of ejaculatory
dysfunction prior to the procedure, as numerous post-RPLND
procedures may be needed to recover sperm (fig. 3)." If men
develop aspermia, then clinicians should obtain a post-ejacu-
late urinalysis (PEU) to assess for retrograde ejaculation.™
Retrograde ejaculation in this setting can be treated with alpha
agonist therapy, which is successful in up to 50% of men. If this
fails, sperm can be retrieved from the urine after PEU.** Unfor-
tunately, most men undergoing nonnerve-sparing RPLND will
experience a complete failure of seminal emission as opposed
to retrograde ejaculation, which results in no sperm seen on
PEU.” Men with failure of emission are unlikely to respond to
alpha agonist therapy. They will, however, have sperm in the
semen up to 75% of the time when undergoing EEJ; of the men
who fail EEJ, 43% will have sperm on mTESE.* If appropriate
based on the patient’s fertility goals, these treatment efforts can
be delayed because neurological recovery of antegrade ejacula-
tion can take up to 1-2 years."
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Figure 3. Algorithm to manage fertility after retroperitoneal lymph node dissection. Created with BioRender.com.
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Patients who undergo radiation treatment or receive cyto-
toxic chemotherapy should also wait at least 12 months before
attempting to conceive." There is a concern that these treat-
ments can cause transient mutagenic effects to spermatozoa,
which in turn could lead to deleterious mutations in the
patient’s offspring.** Despite this concern, a large retrospec-
tive study with long-term followup found no difference in the
risk of cytogenic abnormalities in children whose father was
treated with chemotherapy or radiation compared to children
of men not treated with these gonadotoxic agents.** While
sperm aneuploidy rates vary by treatment modality, nona-
zoospermic men often see a return to pretreatment sperm
aneuploidy rates after 2 years.*> Despite the risk of increased
rate of sperm aneuploidy for up to 12 months after comple-
tion of therapy, clinical data do not suggest that there is a
significant risk in offspring born with mutations over the life-
time of cancer survivors.*

In men who remain azoospermic 1 year after treatment,
total chemotherapeutic and radiation dosing needs to be
considered." Dosage of therapy affects recovery time; in some
cases men may want to defer definitive sperm extraction with
mTESE until at least 2 years after treatment.!#1923343738 A recent
meta-analysis demonstrated a sperm recovery rate of 40% in all
azoospermic men undergoing mTESE after receiving gonado-
toxic therapy for any type of malignancy." Smaller series specif-
ic to testis cancer have indicated that sperm retrieval rates may
be even higher.*

Ultimately, it is the provider’s responsibility to appropri-
ately inform patients of the risks, benefits and timing of sperm
extraction in the posttreatment setting. Ideally, the need to
surgically extract sperm in the post-gonadotoxic therapy
setting can be obviated by appropriate patient counseling and
successful fertility preservation measures in the pretreatment
setting.

Posttreatment testosterone deficiency. As discussed above,
testosterone deficiency is a common sequela among men treat-
ed for testicular cancer. Exogenous testosterone therapy should
be avoided in those men desiring future fertility as this can
suppress intratesticular testosterone production and spermato-
genesis, and therefore exacerbate fertility concerns. Alternative
therapies such as clomiphene citrate, human chorionic gonado-
tropin (hCG) and anastrozole are better choices that can be
used in an “off-label” fashion, as they support endogenous
testosterone production and do not have a negative impact
on fertility.” There are certain limitations to these alternative
therapies. For example, men are not ideal candidates for clomi-
phene citrate or hCG if their luteinizing hormone is elevated,
since those patients will likely have a very limited response in
terms of increased testosterone production. Similarly, men with
normal estradiol levels are not optimal candidates for anastro-
zole, which blocks the conversion of testosterone to estradiol. If
exogenous testosterone therapy is needed, it can be combined
with hCG in an effort to maintain some degree of intratesticu-
lar testosterone production.

Posttreatment sexual dysfunction. Unlike infertility and
testosterone deficiency, sexual dysfunction in the setting of
testicular cancer has not been as rigorously studied. This is
due to a number of factors including the heterogeneity of
treatment modalities, use of unvalidated questionnaires, low
patient response rates and a lack of control groups. Among
the existing studies in the literature, however, a systematic

review found high rates of sexual dysfunction among survivors
of testicular cancer when compared to controls. Ejaculatory
dysfunction was the most common sexual symptom among
survivors, followed by ED and reduced or absent orgasm. #
A case-control study by Kim et al provided further insight
into sexual dysfunction in men with a history of testicular
cancer by comparing 246 testicular cancer patients with 236
age-matched and race-matched controls.*® The cases were at
least 5 years post-diagnosis with a median of 14 years’ dura-
tion, and they all completed the Brief Male Sexual Function
Inventory. Patients were more likely to have ED (OR 1.72,
95% CI 1.11-2.64) and impaired ejaculation (OR 2.27, 95%
CI 1.32-3.91) and to endorse that sexual dysfunction was
a problem for them (OR 2.36, 95% CI 1.43-3.90). Patients
should therefore be counseled on all of these complications
prior to testicular cancer treatment.

Similar to testosterone deficiency, the data suggest that the
more treatment men receive for testicular cancer, the greater
the risk of an adverse effect of sexual function. In the afore-
mentioned case-control study, men were analyzed based on
whether they were treated with surgery alone, chemotherapy
or radiation therapy. Interestingly, the incidence of sexual
dysfunction was not significantly different when comparing
the surgical groups to controls. However, radiation therapy
was associated with an increased risk of ED (OR 1.77, 95%
CI 1.01-3.13), and these men were more likely to consider
sexual dysfunction to be a problem (OR 1.96, 95% CI 1.03—
3.74). Patients receiving chemotherapy fared the worst, with
higher rates of both delayed ejaculation (OR 4.81, 95% CI
2.25-10.29) and problematic sexual dysfunction (OR 3.20,
95% CI 1.55-6.59).%

With regard to ED, there are several proposed mechanisms
regarding its association with testicular cancer. One is that
men with testicular cancer can have testosterone deficiency, as
discussed previously. At very low levels of testosterone, men
can experience ED. This was demonstrated in a study of 400
healthy men 20-50 years old who received 16 weeks of andro-
gen deprivation therapy. Study subjects were randomized to
simultaneously receive either testosterone gel (in concen-
trations of 1.25 gm, 2.5 gm, 5 gm or 10 gm) or a placebo gel
daily. The study revealed a link between ED and testosterone,
but only at subphysiological levels of testosterone. A decline
in erectile function was seen in the men on placebo or on the
lowest testosterone dose (1.25 gm daily), but the men on 2.5-10 g
daily dosages did not experience a change in their erections
(p >0.05).® Thus, testosterone deficiency alone, especially in
severe cases, can contribute to ED.

Psychogenic ED may play a role in these men, given the
inherent stress and anxiety associated with a cancer diagnosis.
These men can experience fear of the cancer, its treatment and
recurrence risk. With testicular cancer in particular, body image
issues and a sense of emasculation sometimes arise in patients
after undergoing an orchiectomy. Many clinical features of
psychogenic ED can be used to help to distinguish it from
organic ED. For example, psychogenic ED is commonly charac-
terized by intermittency of function, in which case a man might
have normal nocturnal erections and normal erectile function
with masturbation but poor-quality erections during sexual
activity with a partner. Tal et al specifically evaluated psycho-
genic ED in 76 men with testicular cancer and a mean age of 29
years.® The subjects exhibited a delay in seeking treatment, with
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a mean time of 12 months posttreatment to time to ED consul-
tation. While 26% of the men had testosterone deficiency as a
possible contributory factor, the authors concluded that most
of these men had psychogenic ED. Functionally, 84% of the
men reported loss of sustaining capability, and all had normal
penile duplex Doppler ultrasound, signifying normal vascular
function. The vast majority of these men (88%) responded
to phosphodiesterase 5 inhibitors. Thus, while the etiology of
ED in these men was predominately psychogenic, the authors
asserted that there is a role for medical therapy. Furthermore
the treatment of ED in these men should follow a standard
clinical care algorithm, as with any general ED patient.

CONCLUSIONS

Testicular cancer can affect a broad array of male health condi-
tions including fertility, ejaculatory and erectile function. Not
only does the pathology have direct effects on normal male
physiology, but the therapies for testicular cancer are also
intimately linked to similar clinical consequences. Chemo-
therapy, radiation, and surgery all have different effects on

fertility and sexual function, and it is paramount for practic-
ing urologists to understand these nuances to counsel their
patients appropriately.

DID YOU KNOW?

e Men with testicular cancer often have reduced fertility
potential prior to any therapy being administered.

¢  C(linicians should encourage sperm cryopreservation
prior to initiating therapy for testicular cancer.

e Men with testicular cancer are at an increased risk for
testosterone deficiency prior to any treatment being
administered.

e The risk of testosterone deficiency increases with
increased exposure to chemotherapeutic agents.

e After receiving cytotoxic therapy, men should delay
attempts at conceiving a pregnancy for at least 12
months (unless using sperm cryopreserved prior to
treatment).

Table. Overview of effects of testicular cancer and associated treatments on fertility, erectile function and serum testosterone

levels
Pretreatment and Retroperitoneal Lymph
after Orchiectomy Chemotherapy Radiation Node Dissection
Fertility Reduced semen param- | Varies by drug class but | Low doses can cause Can cause aspermia in
eters, reduced fecun- ranges from no effect to | transient azoospermia men if no postgangli-
dity, more likely toneed | transient azoospermia to | with doses >4 Gy com- onic sympathetic lumbar
assisted reproductive permanent azoospermia | monly causing permanent | nerves are spared. PEU,
technology secondary in up to 10% of patients | azoospermia EEJ or mTESE to
to hormone alterations, treated with 3—4 cycles retrieve sperm
impaired testicular of BEP. Men requiring
maturation, testicular second line chemo-
damage, mitochondrial therapy with alkylating
dysfunction and possible | agents are at an even
autoimmune effects higher risk for permanent
azoospermia depending
on the regimen
Erectile Can have reduced Can have ED mediated Scatter can cause endo- Not typically affected
function erections secondary to by testosterone deficiency | thelial damage affecting
alterations in testoster- erections
one levels
Serum Can have testosterone Elevated risk of tes- Leydig cell damage Not typically affected
testosterone deficiency secondary tosterone deficiency can occur at higher
levels to testicular dysgenesis immediately after treat- | doses requiring lifelong
syndrome in up to 20% ment. While some slowly | testosterone replacement
of patients recover over time, the in men with >20 Gy
risk persists beyond 12 exposure
months
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A 23-year-old man is seen 1 year after retroperitoneal
lymph node dissection for a stage I nonseminomatous
germ cell tumor. His postoperative axial imaging is nega-
tive, as are his tumor markers. He is interested in paternity
but reports that since his surgery, he is no longer able to
release semen from the tip of his penis during ejaculation.
The next step is

a. serum follicle-stimulating hormone level

b. post-ejaculate urinalysis

c. electroejaculation

d. microsurgical testicular sperm extraction

A 26-year-old man is trying to decide between chemo-
therapy and radiation for his stage Ila seminoma. He is
currently 6 weeks status post-orchiectomy with normal
tumor markers. He is currently married, and until his diag-
nosis, he was actively trying for a pregnancy. He remains
interested in family building. He should be counseled to

a. proceed immediately with therapy. You can continue
trying to conceive; however, treating your cancer
cannot wait.

b. consider sperm banking prior to therapy. Regard-
less of if you bank sperm, you can continue trying to
conceive while undergoing therapy.

c. consider sperm banking prior to therapy. Do not
try to conceive during therapy or for the 12 months
following.

d. proceed immediately with therapy. Do not try to
conceive during therapy or for the 12 months following.

Five years after orchiectomy and BEP x 4 for interme-

diate risk nonseminomatous germ cell tumor, a 28-year-

old man remains with no evidence of disease recurrence

(NED). He presents to your office regarding his fertility

as he desires biological children. He has 2 semen analyses

that reveal normal volume azoospermia with normal pH.

His hormonal workup is also normal. The next step is

a. electroejaculation

b. donor sperm for use in intrauterine insemination

c. microdissection testicular sperm extraction for use in
in vitro fertilization

d. adoption

What conditions are associated with testicular dysgenesis

syndrome?

a. cryptorchidism, hypospadias, testicular cancer, testic-
ular torsion

b. cryptorchidism, hypospadias, infertility, testicular
cancer

c. testosterone deficiency, testicular torsion, hypospa-
dias, erectile dysfunction

d. testosterone deficiency, infertility, testicular torsion,
hypospadias

A 20-year-old man is status-post orchiectomy for testicular
cancer and has elected surveillance. He does not have chil-
dren but is engaged to be married and desires future chil-
dren. He has multiple testosterone deficiency symptoms
such as fatigue, low energy, muscle loss and irritability. His
early morning testosterone levels are 251 ng/dl and 239 ng/
dl on a repeat lab. A medication he could be offered is

a. finasteride

b. clomiphene citrate

c. depot leuprolide acetate

d. intramuscular testosterone

375



