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Abstract: Testicular cancer is the most common cancer affecting young adult males. With 

survival rates in the range of 70%–99% depending on stage, it is critical to address the long-term 

consequences of diagnosis and treatment. Maintaining the ability to have biologic children has 

been identified as an area of importance for long-term survivors of testicular cancer. Yet many 

males will face a risk of infertility as a consequence of the surgical, radiotherapeutic, and che-

motherapeutic treatments used to cure them of their cancer. Attention to fertility preservation 

in the form of sperm banking prior to the start of therapy in those individuals able to produce 

sperm is a vital intervention in this population. For those individuals who are not able to produce 

sperm, knowledge and access to alternative methods of fertility preservation and parenthood is 

necessary to provide comprehensive care. This review summarizes the issues regarding fertility 

evaluation and preservation in adolescents and young adults with testicular cancer.
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Introduction
In the United States, more than 8000 males will develop testicular cancer annually, 

making it the most common cancer diagnosis in the young adult male population.1 

Unlike cancers that mainly affect pediatric patients or older adults, individuals diag-

nosed with testicular cancer are most commonly between the ages of 20 and 39 years, 

a time when reproduction is a major life focus.2 With overall survival rates approaching 

96% and the possibility that disease status and curative treatments may be toxic to 

reproductive function, it is not surprising that fertility and parenthood are important 

issues to survivors of cancer,3 and that for some the experience of having had cancer 

increases the value they place on parent–child relationships.4 Understanding the impact 

that cancer-directed therapy can have on gonadal function and the methods that exist 

to preserve fertility is necessary to maximize an individual testicular cancer survivor’s 

chance of having biologic children in the future.5

Normal sperm development
Spermatogenesis, the maturation of haploid spermatozoa from immature spermatogo-

nial germ cells, occurs in the intraluminal-compartment seminiferous tubules of the 

testes with the support of Sertoli cells. This process depends upon high intratesticular 

levels of testosterone, which promote sperm production and are essential for the 

development of secondary sex characteristics. Testosterone is produced by interstitial 

Leydig cells that surround the epithelium. At the start of puberty, the hypothalamus 
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produces gonadotropin-releasing hormone, which causes 

the anterior pituitary to release follicle-stimulating hormone 

(FSH) and luteinizing hormone. FSH primarily influences 

the function of the Sertoli cells, while luteinizing hormone 

drives the Leydig cells. With the onset of this hormonal activ-

ity, the formerly dormant germ cells begin the subsequently 

lifelong process of self-renewal and differentiation into 

spermatogonia.6,7 The full process of maturation to haploid 

spermatozoa takes approximately 74 days. Spermatozoa are 

stored in the epididymis until ejaculation (Figure 1).

Risks for infertility
It is not uncommon for reduced spermatogenesis to be already 

present at the time of diagnosis of testicular cancer.8 Although 

the etiology and correlation are not well defined, individuals 

who are infertile have a significantly higher risk of develop-

ing testicular cancer compared to fertile men.9,10 Treatment 

for testicular cancer can cause or exacerbate diminished 

fertility. While most men will become azoospermic due to 

interruptions in spermatogenesis during treatment, the risk 

for permanent infertility is related to the degree of  depletion 

of the relatively quiescent spermatogonial stem cells and to 

disruption of normal anatomic and nerve function. Although 

reasons for interindividual variations have not been well elu-

cidated, there appear to be host factors related to infertility 

risk, as not all individuals exposed to the same gonadotoxic 

drugs and doses will have the same response. Overall rates 

of conception in testicular cancer survivors attempting to 

conceive have been reported to be between 50% and 100%, 

varying widely depending on treatment, with time from 

diagnosis to conception of a first child of approximately 

7–12 years.11–13

Surgery
When used as the sole treatment modality, unilateral 

orchiectomy should preserve the capacity to sire a child. In 

the instances where bilateral orchiectomies are necessary, 

there are obvious implications for future fertility. Bilateral 

retroperitoneal lymph-node dissection (RPLND) without 

nerve sparing can result in retrograde ejaculation and 
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 subsequent impaired fertility in greater than 90% of patients. 

The use of techniques that spare the nerves reduces this risk 

considerably.14

Chemotherapy
Most chemotherapy agents are toxic to maturing sperm, 

resulting in impaired spermatogenesis and at least temporary 

azoospermia during and immediately after treatment. The 

length of time that oligospermia or azoospermia persists 

(including becoming permanent) appears to be related to 

total cumulative doses of chemotherapy received and likely 

reflects the degree to which the quiescent germ cells have 

been affected. Alkylating agents, such as cyclophosphamide, 

ifosfamide, and busulfan are the agents most likely to result 

in permanent infertility. Cumulative doses of cyclophos-

phamide exceeding 7.5 g/m2 are considered the threshold 

for infertility,15 although there is some evidence that even 

at much higher doses of cyclophosphamide, fertility can 

resume over time.6 Cisplatin, an agent commonly used in 

the treatment of testicular cancer, has also been associated 

with significant gonadal toxicity usually at cumulative doses 

exceeding 600 mg/m2, with increased risk for toxicity asso-

ciated with higher cumulative doses. A study of paternity 

and testicular function in testicular cancer survivors with a 

median follow-up of 12 years who had received two (n = 2), 

three (n = 30), or four (n = 68) cycles of chemotherapy 

containing cisplatin demonstrated paternity rates of 100%, 

83%, and 73%, respectively, the vast majority without using 

cryopreserved sperm.16 However, in a study evaluating 

paternity in those treated with multimodality therapy that 

included higher-dose cisplatin (.850 mg), the paternity 

rate was 48%.17

In general, germ cells are more sensitive to the effects of 

chemotherapy than Leydig cells, making azoospermia a more 

frequent long-term complication than testosterone deficiency.6 

When testosterone production is impaired, however, males 

may require testosterone supplementation to maintain libido, 

erectile function, bone density, and muscle mass. In those 

males who have not yet gone through puberty and have 

Leydig cell damage, supplementation may be required for the 

development of secondary sex characteristics.18

Radiation
Testicular function is highly affected by even small doses of 

radiation, such that either direct irradiation or irradiation from 

scatter can lead to infertility. Like chemotherapy exposure, 

the degree of toxicity and time to recovery is dose-dependent, 

with higher doses leading to permanent azoospermia. 

Increasing fractionation also appears to increase damage.19 

Doses as low as 0.1 Gy to the seminiferous tubules can cause 

temporary azoospermia in the order of 6 months, doses in the 

2–3 Gy range can have a longer-term impact with recovery 

seen around 30 months, while doses in the range of 6 Gy and 

greater can lead to permanent infertility by causing significant 

depletion of the germ cell pool.19,20 As with chemotherapy, 

Leydig cells are susceptible to damage from irradiation but 

less so than stem cells, with doses of 20–30 Gy leading to 

dysfunction.21

Fertility evaluation
Evaluation of fertility in adolescents and young adult patients 

with testicular cancer provides important clinical informa-

tion that guides selection of fertility-preservation strategies. 

Fortunately, in most cases semen analysis performed con-

currently with attempted cryopreservation of ejaculated 

sperm (“sperm banking”) indicates the presence of sufficient 

motile sperm to obviate the need for a more extensive fertil-

ity evaluation. In some cases, however, the patient may be 

anejaculatory and unable to provide a semen sample. In other 

cases, semen analysis may indicate an insufficient quantity 

of motile sperm to meet the patient’s future reproductive 

goals. The latter scenario is common in testicular cancer 

patients, in whom the estimated prevalence of oligospermia 

(low sperm concentration) and azoospermia (zero detectable 

sperm in the ejaculate) are 50% and 10%–15%, respectively, 

at diagnosis.22,23 In such cases, the history, physical exami-

nation, and hormonal evaluation are informative about the 

prognosis and optimal method for sperm acquisition.

Semen analysis
Semen analysis is the first step in the fertility evaluation 

of candidates for fertility preservation. Interpretation 

is performed according to reference limits published 

by the World Health Organization (WHO), most 

recently in 2010.24 Semen characteristics reported 

include semen volume (normal $ 1.5 mL), sperm 

concentration (normal $ 15 million sperm/mL), total 

sperm number (normal $ 39 million), % of sperm with 

overall motility (normal $ 40), % of sperm with forward-

progressive motility (normal $ 32%), and % of sperm with 

strictly normal morphological features (normal $ 4%).

The adequacy of a semen sample for fertility preservation 

must be determined on an individualized, case-by-case basis 

that takes each patient’s reproductive goals into consideration. 

In general, the goal is cryostorage of several million viable 

sperm divided into as many separate aliquots as possible, 

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

31

Fertility in AYAs with testicular cancer

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Oncology in Adolescents and Young Adults 2013:3

as each attempt at assisted reproduction generally requires 

thawing one aliquot of sperm. Motility may reasonably be 

used as a surrogate measure of viability, as motile sperm are 

alive by definition. Specific sperm-viability testing is also 

available and is particularly useful when the percentage of 

motile sperm is low. All semen samples containing any viable 

sperm should be cryopreserved, because fertilization and 

pregnancy rates using contemporary assisted reproductive 

techniques such as intracytoplasmic sperm injection (ICSI) 

are largely unaffected by semen quality.25

It is, however, particularly important to identify fertility-

preservation candidates that may not have access to advanced 

assisted reproductive technologies. In these patients, the only 

options for future reproduction are intravaginal or intrauter-

ine insemination (IUI) of thawed, cryopreserved sperm. 

Whereas ICSI requires only one sperm per available oocyte 

for fertilization and reproduction, lVI and IUI typically 

require at least 500,000 motile sperm per attempt. Therefore, 

a single semen sample containing 1 million sperm with 30% 

motility is more than adequate for fertility preservation in a 

patient with future access to ICSI, but may not be adequate 

in the patient that does not have access to advanced assisted 

reproductive methods.

History
The history of an adolescent or young adult who is a can-

didate for sperm-acquisition procedures should focus upon 

the medical, surgical, and developmental histories.26 Medical 

comorbidities and their treatments (ie, prior chemotherapy or 

irradiation) may negatively impact fertility and must be 

identified. Patients should be directly questioned about 

pediatric inguinal and scrotal operations, including hydro-

celectomy, herniorrhaphy, and orchidopexy (common in tes-

ticular cancer patients given the three to eightfold increased 

risk of germ cell cancer associated with cryptorchidism27). 

These procedures may cause iatrogenic obstructive azoo-

spermia, due to injury or ligation of the epididymis or vas 

deferens.28 It is also important to identify patients who have 

been treated with RPLND for retroperitoneal lymphatic 

metastases. RPLND may cause surgical disruption of the 

sympathetic chains or postganglionic branches of the lumbar 

sympathetic nerves, and is a common cause of retrograde 

ejaculation and anejaculation. Lastly, the developmental 

history is particularly important when evaluating peripu-

bertal adolescents. The patient should be questioned about 

their familiarity with masturbation, and whether or not 

they have ever ejaculated during sexual activity or experi-

enced nocturnal seminal emission. This discussion should 

occur privately with the adolescent patient after obtaining 

 appropriate parental consent.

Physical examination
The most important components of the physical examina-

tion include assessment of the genital developmental stage 

(Tanner genital stage), assessment of testicular consistency 

and volume, and palpation of the vasa deferentia and 

epididymities. Sperm acquisition is not indicated in patients 

in whom pubertal development has not begun, but may be 

successful even in early puberty.29 It is therefore useful to 

broadly characterize peripubertal adolescents as either pre-

pubertal (Tanner genital stage 1) or pubertal (Tanner genital 

stage 2 or greater).

Testicular volume is best assessed with a Prader orchi-

dometer and is a key indicator of sperm production, as the 

majority of testicular volume is comprised of the sperm-

producing seminiferous tubules. Postpubertal adolescents 

and adults with small, soft testicles usually have impaired 

spermatogenesis. In contrast, the presence of normal tes-

ticular size and consistency suggests a normal volume of 

seminiferous tubular tissue and raises the possibility of 

obstruction of the male genital tract in an individual with 

impaired fertility. In peripubertal adolescents, testicular 

volume is also an indicator of pubertal status. Successful 

sperm acquisition has been described in adolescents who 

have entered puberty and have testicular volumes greater 

than 5 mL/testis,29 irrespective of chronological age.

Each vas deferens should be easily palpated within the 

spermatic cord through the scrotal skin. Congenital vasal 

agenesis is a relatively common cause of obstructive azoo-

spermia that is diagnosed on physical examination. This 

finding usually reflects a mild form of cystic fibrosis and 

should prompt genetic testing for abnormalities in the cystic 

fibrosis transmembrane conductance receptor, which may 

be relevant to future offspring conceived with surgically 

retrieved sperm. Lastly, the epididymities are palpated for 

fullness and induration that if present are highly suggestive 

of obstructive azoospermia due to vasal or ejaculatory duct 

obstruction.

Endocrine evaluation
The diagnostic evaluation of azoospermic, severely oli-

gozoospermic, or anejaculatory testicular cancer patients 

considering sperm-acquisition procedures should include 

measurement of the serum testosterone (T) and FSH. These 

tests are most useful in azoospermic postpubertal adolescents 

and adults, in whom they may be interpreted in combination 
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with the history and physical examination to distinguish 

poor sperm production from obstruction. The most common 

finding in azoospermic testicular cancer patients is primary 

testicular failure (FSH . 8 IU/L ± T , 300 ng/dL), in 

which azoospermia results from impaired sperm production. 

However, rare azoospermic patients with testicular cancer 

have normal sperm production and incidental obstruction that 

is unrelated to their malignancy. These patients typically have 

serum FSH and T within the normal range (FSH , 8 IU/L 

and T . 300 ng/dL).

Assessment of serum T and FSH may also enable iden-

tification of patients with distinct endocrinologic pathology. 

Rare patients may be found to have hypogonadotropic hypog-

onadism (undetectable FSH and low T). Such patients are 

important to identify, because sperm retrieval is very unlikely 

to be successful without several months of gonadotropin-

replacement therapy.30 Other patients may have high serum 

testosterone levels associated with very low or undetectable 

FSH. This hormonal profile is consistent with anabolic steroid 

abuse, which is a common cause of infertility in adolescents 

and young men. The endocrine evaluation is less helpful in 

peripubertal adolescents, as normative values for T and FSH 

have not yet been established in this population.

Options for fertility preservation  
in adolescents and young adults 
with testis cancer
Fertility preservation in adolescents and young men with 

testis cancer is performed by acquisition and cryostorage 

of sperm. Acquisition of ejaculated sperm (sperm banking) 

is simple, inexpensive, and noninvasive, and should be 

the first strategy attempted in all patients desiring fertility 

preservation. However, adequate sperm banking is not possible 

in some cases due to anejaculation, severe deficits in sperm 

concentration or quality, or azoospermia. Multiple procedures 

for sperm retrieval are available in such cases and should be 

selected based upon the clinical scenario (see Figure 2).

Cryopreservation of ejaculated sperm
Sperm banking by cryopreservation of ejaculated semen is 

the preferred, simplest, and most cost-effective strategy for 

fertility preservation,31 and has been shown to be feasible 

even in adolescent populations.32 Whenever possible, sperm 

banking should be attempted prior to induction of antine-

oplastic treatment, which may cause genetic defects in sperm 

that could theoretically affect future offspring33 and may tran-

siently or permanently impair quantitative sperm production. 

In patients with newly diagnosed testicular cancer, sperm 

 banking is ideally performed before orchiectomy so as to 

identify azoospermic patients who may benefit from testicular 

sperm extraction at the time of radical orchiectomy.

The costs of sperm banking are variable, but typically 

range from US$150 to $400 for initial sample collection 

and analysis, and from $25 to $100 for storage per month. 

Samples may be produced by masturbation or obtained via 

specialized collection condoms after 2–3 days of ejaculatory 

abstinence. In the ideal scenario, multiple semen samples 

should be collected and analyzed every 48–72 hours to 

maximize the amount of sperm for cryostorage. However, 

the abstinence period should not be viewed as mandatory and 

may be shortened to 24 hours (or less) in patients for whom 

cancer treatment must be urgently initiated.

Fertility-preservation strategies  
in patients with ejaculatory dysfunction
Some testicular cancer patients may be unable to attempt 

sperm banking. This group includes patients with such 

advanced disease that their ability to achieve orgasm is 

limited by physical weakness or pain, patients with primary 

anorgasmia or severely delayed orgasm, and patients who are 

religiously or socially prohibited from masturbation. Other 

patients suffer from neurogenic ejaculatory dysfunction, such 

as may occur in patients with spinal cord injuries, peripheral 

neuropathies, and after RPLND for retroperitoneal lymphatic 

metastases of testicular cancer. The clinical hallmark of 

these patients is the absence of antegrade ejaculation despite 

achievement of orgasm.

Options for sperm acquisition in patients unable to pro-

duce an antegrade semen sample include penile vibratory 

stimulation (PVS), electroejaculation, and surgical sperm 

retrieval. If available, assisted ejaculation procedures may 

be preferable to sperm retrieval, because higher numbers of 

sperm will typically be retrieved and many cryobanks lack 

expertise in handling testicular sperm. Furthermore, if ante-

grade ejaculation cannot be induced, sperm retrieval can be 

performed immediately.

PVS is a minimally invasive and effective treatment 

for anorgasmic testicular cancer patients with spinal cord 

injuries. The frenular surface of the penis is stimulated with a 

commercially available vibrator and orgasm is induced. The 

procedure may be performed by the physician in the office 

or by the patient at home. PVS is mediated by a spinal reflex 

arc subject to inhibitory cortical control, and therefore is best 

suited for patients in whom the reflex arc is intact and cortical 

inhibition is disrupted, such as men with spinal cord injury 

above T10.34 PVS is not appropriate for men with normal 
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orgasms who suffer from ejaculatory dysfunction (such as 

after RPLND).

Electroejaculation requires general anesthesia (aside 

from spinal cord-injured patients) and may be effective for 

anejaculation of any etiology. The bladder is emptied by ure-

thral catheterization, and a small volume of sperm-transport 

media is injected into the bladder. The prostate and seminal 

vesicles are directly electrostimulated with a transrectal 

probe. Five to 30 volts of energy are delivered cyclically 

until seminal emission is observed, which may be either 

pulsatile or occur as a slow drip. Urethral catheterization is 

used to collect any retrograde component of the ejaculate. 

Immediate microscopic evaluation of the ejaculated semen 

is performed in the operating room to assess for the presence 

of a sufficient number of motile sperm. If there is inadequate 

sperm recovery, surgical sperm retrieval by testicular sperm 

extraction may immediately be performed.34

Fertility preservation strategies  
in azoospermic patients
Azoospermia refers to the state of having zero sperm 

detectable in the ejaculate. This finding suggests either 

severe impairment of sperm production (nonobstructive 

azoospermia) or complete and bilateral obstruction of the 

male excurrent ductal system (obstructive azoospermia). In 

some cases, sperm production may improve after removal of 

Testicular cancer diagnosis

Antegrade specimen produced?

Electroejaculation at the time of radical
orchiectomy

Testicular sperm extraction at
the time of radical orchiectomy

Adequate sperm for cryopreservation?

Sperm cryopreservation

Yes

Yes No

No

Pre-orchiectomy sperm banking attempt with concurrent semen analysis

Figure 2 Algorithm for sperm retrieval procedures.
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the cancerous testicle,35 or fertility may be restored by future 

reconstructive microsurgery to bypass obstruction. However, 

the best hope for biological paternity in the majority of cases 

is retrieval of testicular sperm for future assisted reproduction 

via ICSI. It is important to note that testicular sperm cannot 

be used for simpler methods of assisted reproduction, such 

as intravaginal insemination or IUI.

Sperm acquisition should be performed using an open 

surgical approach in testicular cancer patients pursuing 

fertility preservation. Percutaneous, needle-based methods 

for testicular sperm extraction are not recommended, as they 

are less effective36 and rely on blind testicular puncture that 

could put the patient at risk for testicular loss. The optimal 

procedure is microdissection testicular sperm extraction 

(TESE) (Figure 3), in which the testicle is opened widely to 

enable direct inspection of the entire volume of seminifer-

ous tubular tissue using high-power optical magnification 

provided by an operating microscope.37 Larger-diameter 

tubules are visually identified and extracted with minimal 

disruption of the testicular blood supply. This approach 

results in an increased chance of retrieving sperm and a 

higher number of sperm harvested when compared with tra-

ditional, nonmicrosurgical TESE. However, microdissection 

TESE is not accessible at most centers, and its superiority 

has not been established in randomized prospective trials. 

Conventional, nonmagnified TESE is therefore the most 

commonly utilized procedure for fertility preservation in 

cases of nonobstructive azoospermia associated with cancer. 

In this approach, the tunica albuginea of the testis is incised 

in one or multiple areas and seminiferous tubular tissue is 

sharply excised (Figure 4).

The optimal time for TESE in azoospermic testicu-

lar cancer patients is at the time of radical orchiectomy, 

emphasizing the value of attempting sperm banking prior 

to orchiectomy. This approach eliminates the need for mul-

tiple surgical procedures and minimizes the risk of delaying 

oncologic therapy for fertility preservation. Sperm may be 

extracted from the contralateral or tumor-containing testis. 

Sperm retrieval from the tumor-containing testis is advanta-

geous, because it may be performed ex vivo after completion 

of the radical orchiectomy and therefore poses no additional 

risk to the patient. The feasibility of this approach has been 

demonstrated, and live births of healthy children conceived 

with sperm extracted from orchiectomy specimens have 

been reported.38,39

Unfortunately, fertility preservation strategies in azoo-

spermic patients are infrequently utilized due to patient and 

physician-perceived urgency to initiate treatment and lack 

of awareness about surgical sperm retrieval. The available 

data are scarce but encouraging. In the largest published case 

Figure 3 Microdissection testicular sperm extraction.

Figure 4 Nonmagnified testicular sperm extraction.
© 2012 Springer. Reproduced with permission from Stahl PJ, Stember DS, Mulhall JP. 
Options for fertility preservation in men and boys with cancer.53
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series, Schrader et al reported successful retrieval of sperm 

in six of 14 azoospermic men with testicular cancer.40

Options for parenthood 
posttreatment
As indicated above, barring those males who have had 

bilateral orchiectomies, retained fertility post-contemporary 

testicular cancer therapy is possible in many individuals, 

particularly those with earlier-stage disease. Some patients 

may initially be azoospermic and then recover adequate 

spermatogenesis, with the time to recovery being related at 

least in part to the intensity of therapy. Therefore, it may be 

reasonable for testicular cancer survivors, even those who 

banked sperm prior to treatment, to consider conception 

through intercourse without a prior evaluation. However, 

unsuccessful attempts at conception through intercourse 

warrant a semen analysis and consideration of alternative 

options for attainment of pregnancy.

A series of reports suggest that between 5% and 25% of 

males (with any cancer diagnosis) have used cryopreserved 

sperm for conception.4,41 For those individuals who remain 

oligospermic or azoospermic posttreatment and who have 

previously banked sperm, the sperm can be thawed and 

used in assisted reproduction procedures, including IUI and 

in vitro fertilization (IVF), if sufficient sperm volume is 

available, and IVF with ICSI when limited cryopreserved 

sperm is available. In one study, of the 118 couples that 

underwent IVF/ICSI utilizing thawed sperm that had been 

cryopreserved prior to the start of cancer-directed treatment, 

there was a clinical pregnancy rate of 56.8% achieved with 

96 pregnancies and 126 live children.41

Males who did not bank sperm pretreatment and are 

oligospermic or azoospermic can attempt posttreatment 

TESE and then IVF utilizing ICSI. Hsiao et al recently 

reported a sperm-retrieval rate of 37% using TESE in men 

previously diagnosed with cancer who were azoospermic 

after chemotherapy. The subsequent fertilization rate per 

injected oocyte was 57.1% and the live birth rate 42%. In 

a starting sample of 73 men, this translated into a total of 

15 deliveries and 20 babies born. Among this sample, those 

with testicular cancer had the highest sperm-retrieval rates.42 

In situations where sperm is not available from the testicular 

cancer survivor, options for parenthood also include the use 

of donor sperm or adoption.

Psychosocial considerations
Adolescence and young adulthood are times of critical 

development. Adolescence is a time of transitions,  including 

changes in physical appearance, cognitive and social 

 development, and emotional growth. Young adulthood is 

often characterized by being in a committed relationship and 

starting a family.43 These are periods of sexual maturation, 

and adolescents/young adults are focused on discovering their 

sexual identity.44 The diagnosis of testicular cancer may lead, 

at least initially, to sexual problems as well as physical and 

psychological consequences.45 Men who are newly diagnosed 

have reported feeling different from others, believing that 

they are being perceived as damaged, and not as desirable.46 

At an age when physical appearance is a major concern, the 

testicular cancer diagnosis and the side effects of treatment, 

including the appearance of new scars and the loss of a testicle 

or body hair, may exacerbate these worries.45

Concern about future fertility itself is a source of anxi-

ety for many testicular cancer survivors and causes distress 

impacting their psychosocial and sexual well-being.47,48 

Survivors have reported feeling that they received insufficient 

information regarding fertility-preservation options at diag-

nosis, and that their fertility was sacrificed unnecessarily.47 

Banking sperm at the time of diagnosis can serve as a “safety 

net” and ameliorate some of the worries about being able to 

have biologic children in the future.49,50

Practical considerations: 
establishing a fertility-preservation 
program
The need to preserve fertility comes at a time when patients 

may be overwhelmed by coping with a new diagnosis and 

the prospects of upcoming therapy, and their health-care 

providers may also be focused on coordinating diagnostic and 

therapeutic surgeries and establishing plans of care. In these 

instances, attention to the preservation of fertility may be 

overlooked, especially in scenarios where there are no local 

sperm banks, the patient is not able to sperm bank, and/or 

finances are not readily available. Although sperm banking 

prior to the beginning of treatment has been recommended 

by both the American Society for Clinical Oncology51 and 

the National Comprehensive Cancer Network,52 surveys have 

suggested that only half of patients are offered the opportu-

nity to bank sperm and half of that group follows through.42 

Developing routine practices increases the likelihood that 

patients will be offered fertility-preservation options in the 

limited amount of time that may be available prior to start-

ing therapy. The type of program that suits an individual 

practice may vary depending on the size and complexity of 

the practice, but should at a minimum include information 

about sperm banks and financial support.
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Identifying a sperm bank
Maintaining up-to-date information on sperm banks located 

near a practice or catchment area can facilitate the referral 

for sperm banking. Relevant information includes days and 

hours of operation (since some patients may need to bank 

on the weekend), types of insurance accepted, availability 

of discounted service rates to cancer patients, familiarity 

in working with adolescent patients, and logistical ease of 

the center, including distance from the hospital and acces-

sibility of parking. For larger practices, it can be beneficial 

to identify people at the sperm banks who may be able to 

facilitate and expedite the sperm-banking process when time 

is limited. Patients who cannot go to a sperm bank due to 

hospitalization may be able to sperm bank while hospitalized 

and then have the sample transported by a friend or family 

member to the sperm bank. For those patients who may live 

too far away or who do not want to delay treatment, mail-in 

sperm banking kits such as Live:On are available at http://

www.liveonkit.com/order.cfm for centers to have available 

when needed.

Logistics
As noted above, options for sites of sperm banking include a 

sperm bank, an inpatient unit, or a “home” setting. Most sperm 

banks will have an established process for sperm banking at 

their site. In all scenarios, however, it is appropriate to explain 

clearly that masturbation is necessary for the banking process. 

This is particularly important for younger adolescents, or 

patients for whom masturbation is traditionally prohibited 

for religious reasons. For those going to a sperm bank, it is 

helpful to give the patient the sperm bank’s consent ahead of 

time so they have ample time to read through the document 

and address any questions or concerns. For the patients who 

bank while in an inpatient setting, it is imperative to identify a 

private room, which can be locked from the inside, to provide 

privacy. Depending on the requirement of the sperm bank, 

the deposit may need to be collected in a specific container, 

which will need to be made available ahead of time.

Financial issues
A range of costs for sperm banking is listed above. These 

costs may be beyond the means of some patients, especially 

as it is rare that all of the costs are covered by insurance. 

Financial assistance programs, such as Livestrongs Sharing 

Hope program, provide discounts to cancer patients for 

cryopreservation. In addition, individual sperm banks may 

provide additional financial assistance to cancer patients, as 

well as varying payment plans for services.

Patient-navigator role in fertility 
preservation
In programs with a high volume of patients at risk 

of  infertility, it is also useful to select a provider at the treat-

ing institution to serve as the patient navigator, to screen 

and consult all patients at risk for fertility problems as a 

result of cancer diagnosis or treatment. This person should 

be knowledgeable and comfortable in discussing personal 

and private issues regarding fertility, including available 

preservation options, semen obtainment and preservation 

methods, as well as the processes of using or disposing 

the banked sperm in the future. They should also provide 

locations and hours of sperm-bank referral centers, and 

resources, including printed electronic material or pamphlets 

that should be available to all patients. An in-service should 

be provided by the patient navigator to the oncology staff, 

including physicians and nurses, introducing his/her role, as 

well as explaining the preservation options and the informa-

tion that will be explained to patients. In the event that the 

start of therapy needs to be delayed for sperm banking, it is 

essential that the other providers understand the rationale for 

the delay, and the impact the ability to preserve fertility has 

on the patient’s quality of life in the future.

Conclusion
In the context of contemporary surgical and medical therapy 

for testicular cancer, many survivors will ultimately regain 

the ability to sire children. However, a subset of patients will 

become permanently infertile, and another subset will not 

regain fertile potential within the timeframe in which they 

desire biologic children. Although estimates may be made 

about which patients are likely to fall into the risk catego-

ries, accurate assessments cannot be made before the start 

of therapy, when fertility preservation strategies are most 

easily employed. For this reason, all patients diagnosed with 

testicular cancer should routinely be offered the opportunity 

to sperm bank or be offered alternative methods for sperm 

collection before therapy is initiated. The probability of suc-

cessfully offering these services to all patients is maximized 

by having an established standard operating procedure or 

program in place.
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