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53.1    Assessment and Consultation

Puberty describes the transition from childhood 
to adulthood during which time adolescents 
become sexually mature and are capable of repro-
duction [1]. In males, this results in a number 
of physical changes which include the penis and 
testis getting bigger; hair developing on the face, 
armpits and pubic areas; the voice becoming 
deeper; muscles growing and becoming strong; 
and an increase in height velocity. These changes 
are coordinated by a complex neuroendocrine 
mechanism influenced by both genetic and envi-
ronmental factors [2]. The Tanner scale or stage is 
a method of defining the stage of physical devel-
opments to document the timing and progression 
of pubertal development. In males, it assesses the 
development of penis and testicular volume and 
pubic hair development [3]. The testicular volume 
is measured using an orchidometer.

The onset of spermatogenesis is an early 
pubertal event with a wide variation in the onset 
and timing with the development of secondary 
sexual characteristics [4]. The median age of sper-
matogenesis is 13.4 years (range, 11.7–15.3 years) 
with a median testicular volume of 11.5 ml (range 
4.7–19.6  ml) and a public hair distribution of 
Tanner 1–5 (median, 2.5 on a Tanner scale) 
[4]. Sperm cryopreservation is very successful 
in 12–18-year-olds with 88.4% of patients hav-
ing spermatozoa in their ejaculate and of these 
93.4% having motile spermatozoa which are a 
good enough quality for cryopreservation [5]. 

Age should not be a limiting factor for referring 
patients for fertility preservation consultation 
with fertility experts who can provide expertise 
in fertility risk and fertility preservation (FP) 
options as well as assessing a patient’s suitability. 
Patients who are a Tanner 3 or above [6] or who 
have a testicular volume of greater than 5 ml [5] 
are ideal candidates, and hence accurate assess-
ment of younger patients is important.

Despite 20 national and international fertil-
ity preservation guidelines recommending that 
fertility risk and options should be discussed 
with cancer patients, the rates of referral and 
consultations are still lower than expected. The 
reproductive needs of younger male patients are 
similar to older patients; however, there are a 
number of additional things to consider in the 
consultation and management of younger chil-
dren and adolescent young adult (AYA) male 
patients:
 1. Consultation differences: AYA patients are 

eager to receive verbal and written informa-
tion about their fertility risk and options [7, 
8], but both young patients and their parents 
feel that these discussions should be age 
appropriate and have support provided [8]. 
Consultations should also provide informa-
tion in an honest and respectful manner. 
Younger adolescent male patients often 
find the fertility consultation embarrassing, 
but patients feel less stressed when staff are 
informal, friendly, not embarrassed, and 
speak clearly and directly to them [9]. Having 

 Case Presentation

A 12-year-old boy was diagnosed 
with relapsed acute lymphoblas-
tic leukaemia 4 years after the 
completion of standard risk leu-
kaemia treatment. Diagnostic and 
staging assessments confirmed 
that he had a combined bone 
marrow, central nervous system 
and left-sided testicular relapse.

He did not have fertility pres-
ervation at the commencement 
of his initial diagnosis due to his 
age and the low-fertility risk of 
his previous treatment, but the 
proposed curative treatment has 
a high gonadotoxic risk due to the 

dose of alkylating agents in the 
chemotherapy for bone marrow 
transplant conditioning and total 
body irradiation (TBI). As he had 
testicular disease, he also requires 
either testicular radiotherapy or 
consideration of an orchidectomy. 
if he does not respond to the 
proposed treatment, he could be 
offered other new novel agents 
or immune therapy as part of the 
clinical trial, and many of these 
treatments have an unknown 
fertility potential.

The paediatric oncologist 
asked specific reproductive 

questions and assessed his Tan-
ner stage. He had sparse faintly 
pigmented pubic hair and a 
testicular volume of 8 ml. He has 
erections and ‘wet dreams’ but 
had not masturbated before. 
He became very embarrassed 
having this conversation, and 
his parents felt that it was not 
relevant to ask their son these 
questions.

The oncologist was unsure 
whether it was appropriate to 
refer this patient for sperm bank-
ing, and he seeks further advise 
from a fertility colleague.
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longer consultations which are not rushed 
and healthcare professionals (HCPs) with 
expertise and training [10] has been shown to 
improve the uptake for fertility services and 
is reported more favourably by patients and 
parents.

 2. Availability of resources: Access to age-
appropriate FP resources improves patient 
satisfaction [11]; however, FP educational 
 materials are not consistently provided to 
patients [12].Although more resources are 
available about sperm banking, the qual-
ity of these resources is very variable, and 
the readability is often assessed as difficult 
or complex [13] for younger patients or 
patients with low health literacy. Paediatric 
decision aids have been shown to be impor-
tant for younger patients, but parents and 
healthcare providers still have concerns 
about the content and readability [14] in 
younger patients.

 3. Health literacy of patient: The reproductive 
health knowledge and understanding of 
patients is an important factor required for 
discussion and understanding about fertil-
ity preservation as well as comfort levels 
of patients. However, the health literacy 
of AYA will vary depending on access to 
sexual health education at home and school 
and family as well as cultural and religious 
values. The health literacy will also change 
dependent on the age and maturity of 
patients. It is very important that before 
HCPs start having a conversation about 
fertility preservation they determine patient’s 
reproductive health literacy and adapt the 
consultations depending on the level of 
understanding a patient has.

 4. Parental role in sperm banking: Parents have a 
very important role in fertility consultations. 
Many AYA rely on their parents to provide 
support during the consultations, to sum-
marize the discussions and to take part in 
decision-making [15]. Parents are also gener-
ally involved in organisation of appointments 
and in some countries for the payment, and 
so AYA are dependent on them during this 
process [15]. Both mother and father recom-
mendations and coordination have been 
showed to be statically significant with AYA 
men attempting to sperm bank. Patients who 
discuss the risks and benefits of sperm bank-

ing with their parents are also more likely to 
attempt sperm banking [15].

 5. Healthcare professional’s role in oncofertility 
consultations: HCPs also play an important 
role in discussions about fertility risk and 
fertility options, education of patients and 
supporting patients and parents through the 
process [16]. Paediatric oncologists receive 
little training about oncofertility care [17, 18], 
and this has an impact on the implementa-
tion of FP guidelines and the referral of 
patients to fertility services. HCPs commu-
nication has been shown to influence sperm 
banking, and when adolescent patients are 
referred to specialised fertility providers, they 
are five times more likely to bank sperm [5, 
16]. However, HCPs take on different roles, 
and despite the expertise of nurses and allied 
health professionals, fertility conversations 
are still carried out more commonly by clini-
cians [5, 18, 19]. Many HCPs report a lack of 
training and comfort level [20] with repro-
ductive consultations, and additional training 
is required to ensure the multidisciplinary 
team members in cancer and fertility centres 
have a good understanding about the repro-
ductive needs of cancer patients and how 
to adapt oncofertility services for younger 
patients.

 6. Psychosocial impact of cancer: The threat of 
temporary or permanent infertility has been 
shown to be associated with psychological dis-
tress, such as depression and anxiety, in both 
males and female cancer patients [21, 22]. For 
younger male patients, the consultation can 
be very embarrassing and cause additional 
distress or result in patients declining fertility 
consultations or not being fully invested in 
the consultations which may lead to regret at 
a later time. With age-appropriate support, 
patients experience less distress and decision 
regret [23] and feel more positive about the 
future. It is very important to have counsel-
lors, social workers and psychologists who 
have expertise in the reproductive concerns 
of cancer treatment and who can provide 
psychological and practical support [22, 24, 
25]. Psychological support is also required for 
parents who often experience psychological 
distress based on actual or potential infertil-
ity of their child or the distress of the fertility 
preservation process or later follow-up and 
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disclosure. Psychological support is associated 
with improved patient satisfaction, improve-
ments in decision- making and improvements 
in patient quality of life.

 7. Who should be present at consultations? 
Oncofertility consultations occur very early in 
the relationship between HCPs, patients and 
family members. It is unlikely that HCPs know 
enough about a family to understand indi-
vidual family’s relationships, religious and cul-
tural narratives which influence consultations. 
Studies have shown that an equal amount of 
adolescents want parents to be present [26]
or to have the consultations without par-
ent’s presence. Clinicians treating adolescent 
patients often want to provide care to adoles-
cents without the parents present [27, 28]. This 
can lead to conflict with some parents who feel 
they should be present to provide support and 
guidance and ensure that they approve of the 
choices that are given and made. HCPs have to 
ensure that they give patients the choice about 
who is present at the start of the consultations 
and to ensure that patients can make choices 
without upsetting family members. It would 
be beneficial to give parents information about 
why patients may want consultations on their 
own or with a specific support person.

 8. Assent and consent: The consent process for 
fertility preservation can be confronting, 
depending on national and local regulations 
and ethical guidelines. The risks and benefits 
of sperm banking will be discussed, leading 
to discussion of the use or disposal of semen 
in the event of a patient’s death. This can 
obviously be very distressing for patients who 
are about to start initial or relapse treatment. 
For minors less than 18 years of age, it is stan-
dard practice to ensure that they are included 
in these consultations and understand and 
agree to the fertility procedures occurring 
and then assent. Parents will be required to 
sign the consent form after the assent has 
been signed, and although it is uncommon, 
it is possible to have situations when patients 
and parents have differences of opinions 
about fertility choices. Ethical situations are 
considered in a separate chapter.

 9. Legal parameters to consider: It is a standard 
practice for clinics to provide pornographic 
material to assist with adult males producing 
semen in a very clinical environment. Although 

the practice may also be useful for underage 
children, there are a number of ethical, legal 
and parental issues in this practice which vary 
depending on the country, and clearer recom-
mendations are required [29]. Clinics may 
invite patients to bring their own material.

53.2    Management

It is important that all cancer patients get an 
opportunity to discuss the reproductive risk of 
cancer treatment and possible fertility options 
even when fertility preservation is not possible 
or unlikely. This consultation provides additional 
patient satisfaction even when patients do not 
have fertility preservation as they have access to 
reproductive expertise support and follow up.

Despite consultation and assessment, younger 
male peri-pubertal patients may not be able to 
produce a sample collected by masturbation, and 
so other alternate methods can be considered 
such as testicular sperm extraction [30] (TESE) or 
electroejaculation [31].

Support during the fertility consultation and 
sperm banking is important, particularly for young 
male patients who may be very embarrassed about 
this process. It is very important for them to under-
stand that their wishes will be respected, informa-
tion is confidential and that they will be given the 
time and privacy to collect a sample. Sometimes, 
in our attempts to support patients, HCPs can 
make them more anxious by trying to organise a 
collection on a ward with limited privacy, having 
staff accompanying patients to the andrology clinic 
(patients may worry about the conversations they 
may have or if they will wait outside the room) or 
making jokes with the intention of reducing the 
tension but they can inadvertently make patients 
more anxious.

53.3    Outcome

After discussions between the oncologist and 
fertility provider, the patient and his parents 
agreed to be referred to a fertility specialist, and 
he attended this appointment with his father. The 
patient demonstrated Tanner stage III develop-
ment, so semen cryopreservation was thought 
to be possible although other options of fertility 
preservation were also discussed.
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After time to consider the consultation and 
age-appropriate resources, the patient and his 
father had a further consultation to ask further 
questions, complete the assent and consent forms 
and have blood taken for serology. On the day of 
the collection, the patient was overcome by anxi-
ety and initially put off the collection; however 
after discussion with the AYA nurse practitioner 
and counsellor, he agreed to come to the fertil-
ity centre with his older brother. The patient was 
reminded that the specimen container did not 
need to be filled and was reassured that he would 
be left on his own with no interruptions from his 
brother or staff members.

A sample was successfully banked and the 
andrologist was able to confirm viable sperm 
motility and forms. The patient was given two 
other appointments so that further samples could 
be collected and stored.

Clinical Pearls and Pitfalls
 5 Semen cryopreservation should be 

offered to all pubertal boys diagnosed 
with cancer.

 5 The onset of spermatogenesis is an 
early pubertal event with a wide 
variation in the age of onset and 
development of secondary sexual 
characteristics, and so male patients in 
early puberty with a testicular volume 
greater than 5 ml should be given an 
opportunity to undertake semen 
cryopreservation.

 5 Parents have a vital part to play in 
organisation of consultation, support 
and shared decision- making which 
increases the changes of AYA attempting 
to sperm bank.

 5 Clinicians with clear age-appropriate 
communication provide additional 
support to patients and improve the 
chance of cancer patients undertaking 
fertility preservation and patient 
satisfaction.

 5 Younger cancer patients require age- 
appropriate consultations and support 
which involves staff having expertise in 
communicating with younger patients, 
access to age-appropriate resources and 
support.

 Review Questions and Answers

 ? Q1.  How do you assess the suitability of 
younger boys and adolescents to 
undertake sperm cryopreservation?

 v A1.  Patients who are a Tanner 3 or above [6] 
or who have a testicular volume of 
greater than 5 ml [5] are ideal 
candidates for sperm cryopreservation.

 ? Q2.  What are the components of 
age-appropriate care that need to be 
considered when providing fertility 
preservation consultations to children 
and adolescents?

 v A2.  Younger cancer patients require 
age-appropriate consultations and 
support which involves staff having 
expertise in communicating with younger 
patients, access to age-appropriate 
resources and support. Parents have a vital 
part to play in organisation of 
consultation, support and shared 
decision-making which increases the 
changes of AYA attempting to sperm bank.
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