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Practical management issues in bilateral testicular cancer
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INTRODUCTION

Testicular cancer is the commonest solid
tumour among young men and 5% of them
develop bilateral disease [1,2]. However,
urologists encounter patients with bilateral
testicular tumours relatively infrequently and
such tumours present some unique problems
which require careful management. This
review aims to cover these issues in the light
of the recent National Institute of Clinical
Excellence (NICE) manual on the management
of urological cancers [1].

RISK MODIFICATION AND SCREENING FOR
BILATERAL TESTICULAR CANCER

Should testicular intra-epithelial neoplasia
(TIN) be treated to prevent a second testicular
tumour? TIN is generally accepted to be the
universal precursor for all testicular germ cell
tumours [3] and is found in the contralateral
testis of =5% of patients undergoing radical
orchidectomy [4]. This percentage is similar to
the proportion of patients who develop a
second testicular cancer [1,2], so patients
destined to develop a second tumour can be
identified by searching for TIN. Indeed, TIN can
be detected on biopsy with a false-negative
rate of 0.3% [5] and effectively eradicated
with low-dose radiotherapy (18-20 Gy) [3,6].
Consequently, it is routine practice in
several European countries to biopsy the
contralateral testis at radical orchidectomy
and treat TIN with radiotherapy. By adopting
this policy a second orchidectomy can be
avoided and only 259% will develop clinically
relevant androgen insufficiency [3]. However
this approach is controversial for several
reasons.

First, the early studies showing low-dose
radiotherapy (20 Gy) to be an effective
treatment for TIN referred to the eradication
of TIN at 2 years [6]. However, it has since
been reported that both TIN and testicular
cancer can recur within 5 years of completing
radiotherapy for TIN, despite a negative
biopsy at 18 months [7].

Second, only 5% of patients with testicular
cancer have TIN so almost all the biopsies will

be unnecessary [4]. Testicular biopsy can lead
to problems with subsequent tumour
diagnosis, pain, infection, infertility, testicular
dysfunction and emotional distress, so this
could generate significant excess morbidity
[8]. Patients with risk factors (e.g. testicular
atrophy, cryptorchidism and elevated LH or
FSH) are more likely to have TIN [3]. However,
in a series of 1188 patients undergoing
contralateral biopsy at radical orchidectomy,
38% of those in whom TIN was found had no
risk factors [4]. Therefore, restricting testicular
biopsy to those patients with risk factors may
not be a safe way to reduce the number of
unnecessary biopsies.

Finally, secondary testicular tumours usually
have a favourable prognosis [8], so the
question of whether diagnosing and treating
TIN improves survival is debatable.
Nevertheless, we consider that high-risk
patients should be offered a contralateral
testicular biopsy at radical orchidectomy.
However, they should decide for themselves
whether to proceed, after a full discussion of
the potential risks and benefits.

Patients with a solitary testis have achieved
successful paternity despite the presence TIN,
so patients may wish to defer radiotherapy to
achieve natural conception [3]. However, they
need to be aware that TIN severely impairs
fertility and can progress to invasive cancer at
any time [3].

Chemotherapy can also reduce the extent of
TIN and the incidence of bilateral testicular
cancer [3], but this is unreliable and the
relative risk of subsequent tumour diagnosis
has been reported to be 21% and 42% at 5
and 10 years, respectively [3].

THE ROLE OF SELF-EXAMINATION

Self-examination and early referral result in
secondary testicular tumours being diagnosed
atan early stage, as reported in a series of 30
bilateral testicular cancers, of which 25 were
detected by self-examination, 83% were stage
I 'and 17% were stage lla [8]. Patients should
therefore examine themselves regularly after
radical orchidectomy and, as secondary
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testicular tumours have occurred after an
interval of 25 years and follow-up often
ceases after 10 disease-free years, this
practice should be lifelong.

The NICE manual suggests that there is

no evidence to support teaching self-
examination in young men [1]. Whereas this
may be applicable to the general population,
patients with a history of cancer are likely
to be more motivated. Indeed, the value of
self-examination has been shown in this
population and should therefore be
encouraged [8]. However, it is known that
patients are not always aware of the risk of
relapse after radical orchidectomy, so
education is essential [9].

TREATMENT OF BILATERAL
TESTICULAR CANCER

CONVENTIONAL TREATMENT

Albers et al. [8] evaluated the pathology of 30
secondary testicular tumours and found most
to be stage I. In addition, both proliferation
rates and vascular invasion were less than
that in the primary tumour [8]. Albers et al.
also reviewed nine published series of
bilateral tumours and found that, of 93
patients with follow-up data, only one died
from recurrent disease. Coogan et al. [10]
reported similar findings in a series of 21
bilateral tumours and found that, providing
patients were properly staged, the outcome
with conventional treatment was comparable
to that for unilateral disease. Bilateral
testicular cancer can therefore be treated in
the same way as unilateral disease and
patients should expect a similarly good
outcome. However, radiation doses may have
to be limited and retroperitoneal lymph node
dissection might not be possible if it has been
performed previously.

ORGAN-PRESERVING SURGERY
Testis-preserving surgery has been developed
asan alternative to radical orchidectomy, with

the advantage that physiological androgen
production, body image and fertility can all be
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TABLE 1 Types of androgen replacement therapy available in the UK

Route (% of all

Preparation used in UK)

Dosage

Problems

Benefits

Testosterone undecanoate® Oral (24)

Testosterone Intramuscular

enantate cypionate proprionate

Transdermal patch

Testoderm scrotal (10)
Androderm nonscrotal
Andropatch

Testosterone implant
implant

preserved. The largest series to date
comprised 73 patients with a mean tumour
size of 15 mm [11]. The tumour bed was
extensively biopsied in all cases. TIN was
detected in 82% and treated with
radiotherapy (18 Gy). After a median follow-
up of 7 years, 72 patients (99%) had no
evidence of disease and one had died from
systemic recurrence. Four patients without
TIN developed recurrent disease but were
successfully treated with radical
orchidectomy. Five of 10 patients who
attempted paternity were successful, which
compares favourably to the use of cryo-
stored semen, where paternity was achieved
in about a third of cases [12]. Only 9.6%
developed de-novo hypogonadism.

Despite these encouraging results, organ-
preserving surgery is still largely experimental.
In our practice, all patients with whom we
have discussed this have chosen conventional
surgery, as the lifetime risk of recurrence
cannot be quantified and the principal lasting
gain is avoidance of hypogonadism.

1184

injection (43)

subcutaneous (23)

2-4 capsules of
40 mg/day (with
meals)

200-250 mg every
2-3 weeks

200 mg every 2 weeks

20-50 mg every 0.3-3
weeks

1x50r25mg [24h

3-6 100-200 mg
implants every
6 months

Testosterone levels often
subtherapeutic. Frequent dosing.
Poor improvement in sexual
function

Androgen levels supranormal
after dose and subtherapeutic at
end of dose interval.

Symptoms associated with
fluctuation in androgen levels
(mood swings, fluctuating libido
and sexual activity, sweating and
flushing). Injection pain

Scrotal shaving

Noise from implants

Must keep patch dry

Skin reactions

Transdermal system for nonscrotal
skin more allogenic

Adverse events in 7-84%

Bleeding, dislodgement, infection
in up to 11%. Not advisable
if adverse effects likely as

Safe

Patients maintain good
quality of life and adequate
sexual function after
bilateral orchidectomy

Bone and muscle structure
maintained or improved.

Improved sexual function

Physiological circadian
replacement of
testosterone

Readily reversible

Infrequent dosing needed

Sustained eugonadal
replacement. Few adverse

reversal is difficult

Testosterone replacement is mandatory after
bilateral orchidectomy to prevent the adverse
effects of hypogonadism. However, the
available preparations vary considerably
(Table 1) and patients may need to sample
more than one approach before they find one
that suits them.

Oral testosterone: Serum testosterone levels
have been shown to fluctuate widely after
oral replacement in numerous studies, so this
form of replacement is not recommended for
complete hypogonadism, such as would occur
after bilateral orchidectomy [13,14]. However,
GPs frequently prescribe oral testosterone
and it accounts for 24% of testosterone
prescribed in the UK [13].

Intramuscular testosterone injections
frequently result in serum testosterone levels
that are initially supra-physiological and then
decline to subtherapeutic concentrations
towards the end of the 2-3 week dosing
interval [14-16]. In two studies, evaluating
a total of 50 patients after bilateral

effects and well tolerated.
Cost effective.
Improved sexual function

orchidectomy, testosterone levels were
subtherapeutic at some point during the
dosing interval in 55-86% of patients [15,16].
This was reflected in adverse effects (mood
swings, reduced libido and hot flushes)
towards the end of the dosing interval in
26-43% of patients [15,16]. These symptoms
could be reduced by cutting the dosing
interval from 2 to 3 weeks but most patients
found injections tiresome [16].

Transdermal patches: Transcutaneous delivery
devices release testosterone in a circadian
pattern, which is more physiological than in
the other approaches [14]. Several clinical
trials have established that this approach
achieves consistently eugonadal testosterone
levels and the physiological effects of
hypogonadism are avoided [14]. Patches are
applied to scrotal skin (which has to be shaved)
or other skin (where a permeation enhancer is
required to improve absorption) [14].

Skin irritation, which is more common with
permeation-enhanced devices, is the principal
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adverse effect and most clinical trials report
that = 109% of patients stop treatment for this
reason [13,14]. However, a study evaluating
the first nonscrotal patch released in the UK
(Andropatch™, GSK, UK) found skin irritation
to be an adverse effect serious enough to stop
treatment in 529, so it may be a more
significant problem in clinical practice [13].
Topical steroids can reduce skin irritation and
new delivery systems or testosterone gels may
improve patient acceptability to the level seen
with oestrogen replacement [13,17,18].

Testosterone implants: Subcutaneously
implanted testosterone pellets release
testosterone slowly as they break down,
achieving physiological testosterone levels for
up to 4-6 months [14]. A randomized
controlled trial comparing pellets to
intramuscular or oral testosterone showed
that only pellets achieved consistently
eugonadal serum testosterone levels [19].
Complications such as dislodgement and
infection occur in =10% of cases but patient
acceptance is high [14].

RISKS AND MONITORING OF
TESTOSTERONE REPLACEMENT

Suboptimal testosterone replacement results
in osteoporosis, so hypogonadal men
receiving androgen replacement should
undergo regular bone densitometry [14]. Also,
although testosterone replacement increases
the PSA level and prostate volume in
hypogonadal men, these changes are within
normal limits and there is no conclusive
evidence that the risk of prostate cancer is
increased [14,20]. However, older patients
should be screened for prostate cancer, asitis
acontraindication to replacement and may be
unmasked by treatment [14]. Other potential
adverse effects include polycythaemia and an
increase in cardiac risk profile because of
greater blood viscosity, changes in
lipoproteins and insulin resistance [14].

Given these issues and the variability among
testosterone formulations we recommend
that an endocrinologist undertake the
management of hypogonadism after
orchidectomy, to ensure optimal replacement
and monitoring.

TESTICULAR IMPLANTS

The NICE manual indicates that all patients
being considered for radical orchidectomy
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should be offered testicular implants [1].
However, in one study, although 96% of
patients felt this to be important, a third were
not offered an implant and third declined one
[21].

Two recent studies have addressed patient
satisfaction after insertion of a testicular
prosthesis [21,22]. Patients were assessed by a
questionnaire, and complications and patient
dissatisfaction were reported by 17% and
27% of subjects, respectively [21,22]. Frequent
complaints were that the implant was too
high or felt unnatural, and 5-10% wished
they had not had one inserted [21,22].
Patients should therefore have a realistic
expectation of the likely cosmetic result and
an opportunity to see the implant before
insertion. This practice, although common in
breast reconstruction, has not been widely
adopted by urologists [21]. However, 68% of
men felt that their body image was improved
and the implants did not impair sexual
function [22].

The decision to have a testicular implant
should be made at the primary operation, as
previous surgery increases the complication
rate and two-thirds of those who did not have
an implant were unwilling to undergo a
second operation [21].

The testicular implants used in the UK are
silicone-based and, although leaks can occur,
this is rare and does not seem to have any
clinical implications [21-23]. As with other
silicone implants, MRI is the investigation of
choice for evaluating potential leaks [23].
Particle shedding can also occur but there is
no conclusive evidence linking silicone
prosthetics to auto-immunity, connective
tissue disease or malignancy [22].

SEMEN STORAGE AND
ASSISTED REPRODUCTION

The NICE manual recommends that all men
undergoing radical orchidectomy be offered
semen cryopreservation, as their treatment or
disease may subsequently impair fertility [1].
However, the ethical issues surrounding
semen storage are controversial, so both
patients and their partners should have a
clear understanding of the risks, benefits and
legal aspects from the outset.

The largest reported series of patients who
had semen stored comprised 930 men, and

37% had testicular cancer [12]; 9% of
survivors attempted conception and a third
were successful, with intracytoplasmic
sperm injection being the most efficient
reproductive technique [12]. Most semen was
used within 5 years and only one successful
pregnancy resulted from semen stored for
>11 years, so the authors suggested that
semen could be discarded after 10 years [12].
However, new techniques of storage may
extend this period, and the duration of
storage did not limit the time to pregnancy.

Testicular cancer, TIN and orchidectomy

all impair semen quality and quantity
significantly [12,24]. However, new
reproductive techniques now mean successful
pregnancy is possible using very poor quality
semen [12] or even gametes taken directly
from the testis in azoospermic individuals
[25]. Semen storage and other techniques of
assisted reproduction should therefore be
available to all men undergoing orchidectomy
for cancer who have not completed a family.

There is some suggestion that pregnancies
arising from intracytoplasmic sperm injection
are associated with a higher incidence of birth
defects, but this has not been confirmed by
other studies [12]. However, the outcome of
such pregnancies arising from patients with
cancer is less well known [12] so patients need
to be aware of the potential risk and offspring
should be monitored closely.

An important ethical and legal consideration
is what happens if the donor dies before the
semen is used. Under UK law, providing the
donor has provided written, informed
consent, posthumous use of semen is
permitted [26] and a successful pregnancy
has been achieved using semen stored by a
donor before his death from testicular cancer
[27]. However, this is ethically contentious
and illegal in many countries. Even in the UK,
27% of fertility centres will not permit the
posthumous use of semen [28]. The Human
Fertilization and Embryology Authority
requires semen to be moved to a centre
willing to use it in this situation [28].

PSYCHOSEXUAL MORBIDITY AND
QUALITY OF LIFE

Sexual dysfunction has been reported by 40%
of patients being treated for testicular cancer
and this does not appear to be significantly
influenced by disease or treatment [29].
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Sexual dysfunction in testicular cancer is
instead thought to be largely a consequence
of the psychological impact of life-
threatening illness, so one would expect men
with bilateral tumours to be particularly at
risk from this [30].

One study formally assessed psychosexual
function and quality of life after bilateral
orchidectomy [16]; 30 patients, all receiving
intramuscular androgen, were assessed by
validated questionnaires, and although 17
were hypogonadal despite androgen
replacement, it was concluded that most were
psychosexually well adjusted [16]. However, it
was significant that 19% were affected by
avoidance and, although their quality of life
was better than in men with penile cancer, it
was equivalent to that seen 1 year after
radical mastectomy for breast cancer [16].
Five patients (10%) had significant post-
traumatic stress [16]. An important role of the
multidisciplinary team should therefore be to
ensure that such patients are offered
appropriate psychological support.

CONCLUSION

Most patients with bilateral testicular cancer
will be cured, so a good quality of life is an
especially important outcome, and this is also
a key aim of the NICE manual. With careful
management and support from a cancer
centre multidisciplinary team most patients
should achieve this. However, further work is
required to establish if strategies such as
organ-preserving surgery, treatment of TIN
and new testosterone formulations can
improve the quality of life further.
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