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S

ubfertility or infertility is a major
problem affecting men diagnosed
with testicular cancer (TC) either
due to the disease itself [1], or
as a result of management [2]. TC is the
most prevalent cancer affecting men
of reproductive age [3]. Incidence rates
increase drastically after 15 years of age,
and peak between 30-34 years of age before
sharply declining [3]. Testicular cancers
arise from germ cells into either seminomas
(50%) or non-seminoma tumours (e.g.
teratomas) (40%); mixed tumours also
occur representing 10% of cases [4].

Incidence rates of testicular cancer
and infertility
The lifetime risk of developing testicular
cancer is 1 in 215, which accounts for less
than 1% [5] of cancer diagnoses in the UK.
In 2015, there were 2228 cases of testicular
cancer [3]. Spermatogenesis was not present
in 21-38% of men with TC [2,6-8]. As a result,
there are increased rates of azoospermia and
oligospermia (over 50% [9]), meaning that
infertility rates within this patient population
rates are between 10-35% [1].

The relationship between tumours
and fertility
Spermatogenesis has been found to occur
in all types of germ cell tumours [2].
However, spermatogenesis is most likely to
occur away from the tumour site within the
testis (50.0% away from the tumour versus
1.4% within the tumour) [2]. Statistically

significant inverse relationships between
tumour size and spermatogenesis have
been shown in multiple studies [6-8].
Interestingly, TC even has an effect on
contralateral testis spermatogenesis in up
to 24% of men [10].

rates are reported when bilateral nonnerve sparing RPLND are performed [12]).
Following nerve-sparing approaches,
normal ejaculation has been reported in
77-99% of patients [12].

The effects of testicular cancer
treatment on fertility

Given that the majority of TC patients
are of child bearing age, and 51-71% wish
to father children [11], it is paramount to
attempt to maintain fertility (Figure 1).
Cryopreservation is the most effective
method to do this. Ideally, it should be
done preoperatively as sperm quality
has been found to be decreased post
orchidectomy [13]. It is important to note
that whilst cryopreservation is not as
effective postoperatively, it is still better
than no cryopreservation at all. Regardless,
cryopreservation is greatly under-utilised
with only 24-30% TC patients banking their
sperm [11].
If cryopreservation is not done initially,
an alternative to sperm banking is surgical
sperm extraction. Multiple studies have
reported success rates of 66-85.7% using
testicular sperm extraction (TESE) in
postoperative azoospermic patients (even
those who had undergone chemotherapy)
[11]. Another option is onco-micro-TESE
which entails performing TESE at the time
of the orchidectomy, in areas of the testis
which are not affected by the tumour. In
these instances, spermatogenesis has
been found in the affected testis 62-80%
of the time and allows for maximum sperm
preservation, without the need for further
surgical management [11]. If required, it is
possible to perform a normal micro-TESE if
no sperm is found in the affected testis.
If men have undergone RPLND
and are suffering from retrograde
ejaculation it should be treated initially
pharmacologically with α-adrenergics (e.g.
pseudoephedrine). If this is not successful,
urinary alkalinisation enables sperm to be
collected from the bladder. Should this not
be suitable, patients may be suitable for
surgical sperm retrieval [11].

Postoperatively, patients may require
either chemotherapy or radiotherapy both
of which affect fertility. It is estimated
that patients having a 30% decrease in
fertility post chemotherapy compared
to the time of diagnosis [2]. However, it
is difficult to directly quantify the effect
of chemotherapy on fertility as men
who undergo chemotherapy have more
advanced disease, which may also impact
their fertility. A recent review found that
<850mg doses of cisplatin led to higher
conception rates than >850mg [11], but
this is difficult to quantify definitely given
the heterogeneity between chemotherapy
regimens. Similarly, whilst is it proven
that radiotherapy affects fertility, the
exact impact is unknown as studies show
contradicting results [12]. Table 1 highlights
conception rates.
Depending upon tumour types and
staging, some men require retroperitoneal
lymph node dissection (RPLND) in
conjunction with a radical orchiectomy.
This can lead to retrograde ejaculation (RE)
unless a nerve sparing approach is followed
as the retroperitoneal sympathetic nerve
complex can be damaged (>90% infertility

Table 1: Observed conception rates >10 years after treatment for TC (adapted from
Moody et al. [11])
Treatment

Observed conception rates

Average combination

66-71%

Radical orchiectomy

80%

Radical orchiectomy + RPLND

59-78%

Cisplatin <=850mg

73%

Cisplatin >=850mg

42-56%

Average cisplatin-based therapy

85%

Radiotherapy

64-66%

Radiotherapy + cisplatin therapy

56%

Radiotherapy +/- RPLND + radiotherapy

68%

Radical orchiectomy +/- RPLND + cisplatin

50%

Management options of infertility

Success rates of fertility
management
Cryopreservation preoperatively or
intraoperatively allows men to undergo
assisted conception when they wish to
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conceive. Men with suitable
semen can choose to undergo
intra-uterine insemination
whereas those with fewer high
quality sperm can undergo
intracytoplasmic sperm injection
(ICSI). In men who underwent
cryopreservation preoperatively,
success rates of 31-82% have
been reported [12].
Whilst not specific to TC,
for men who choose to have
cryopreservation and then have
chemotherapy, success rates
for artificial insemination and
ICSI are reported to be 11.1%
and 30.5% live birth rates
respectively [14]. Importantly,
these rates did not vary compared
to fresh ejaculated sperm rates.
Similarly, in men with TC who
have undergone chemotherapy
and then have had a micro-TESE
combined with ICSI, live birth
rates of 29-42% have been
reported [12].
It is important to note that
patients are still able to conceive
naturally after undergoing TC
treatment varying from 5085% (10 years post treatment)
depending upon the treatment
undergone.

Two-week referral

Urgent USS

TC ruled out

Diagnosis confirmed, or highly suspected

Tumour markers (AFP, HCG & LDH)
Viral screen (HIV & Hep B/C)
CT chest, abdo, pelvis
Testosterone, FSH, LH levels
Staging & MDT discussion

Offer sperm banking and discuss prosthesis

Orchidectomy +/- onco-micro-TESE

Further management (based on staging)

Re-visit sperm banking before chemo /
radiotherapy (if not done pre-surgery)

Consider surgical sperm retrieval if no
cryopreservation (onco-TESE)

Cryopreservation issues
The poor uptake of
cryopreservation can be
attributed to many reasons.
Firstly, far too few men are
referred to the service, with only
42-50% of oncologists discussing
cryopreservation [11]. It is especially
concerning that those with worst
prognoses are the least likely to be
referred [11]. Ultimately, it is a man’s
choice if he wishes to cryopreserve
and 50% of men do not wish to [15].
Other reasons that men decline
cryopreservation include wanting to
start chemotherapy (31%), not being
offered (18%) and cost (9%) [15]. In
the UK, the cost for this is borne by
the NHS.

Psychological issues related
to TC
Like most cancers, testicular cancer
is known to cause psychological
issues. As can be expected, men
who are unable to father children
are affected by this, with 51.9% men
reporting moderate-severe distress
[16]. Furthermore, men who achieve
paternity have a significantly improved
quality of life compared to those

Treat RE if required

α-adrenergics

Urinary alkinisation

Figure 1: Summary of the management of pathway options for fertility treatment in TC.

who do not achieve paternity [17].
A related issue is that men can
develop erectile dysfunction post TC
treatment [18], which further affects
their chances of conceiving.

Summary
Testicular cancer is the most
prevalent cancer in men of
reproductive ages and has a
major impact of fertility. However,
proper preoperative counselling
provides men with the opportunity
of cryopreservation in the NHS
and identifies azoospermic /
oligospermic men, who could
benefit from an onco-micro-TESE.
Even if these approaches are not
followed, surgical sperm retrieval is
still an option. All of these options
allow men to father children
successfully, which has been shown
to improve their quality of life.

TAKE HOME MESSAGE
•

•

•

•

•

Testicular cancer is the most
prevalent cancer in fertile males and
can significantly affect fertility.
Men need to be properly counselled
regarding these issues and their
options to maintain fertility.
Preoperatively, patients’ baseline
fertility must be assessed to see
which fertility treatment is most
appropriate.
There are many options to maintain
fertility; cryopreservation is
preferable but if this is not possible,
there are many alternatives that can
be pursued, even postoperatively.
Men should be reviewed and
counselled regularly regarding
fertility during all stages of
treatment – it is never too late.
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