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Abstract
Prostate adenocarcinoma with testicular metastasis is rare, present in up to 4% of autopsy
diagnoses, and presents symptomatically in less than 0.5% of cases. We report an unusual case
of a 55-year-oldmale who developed a symptomatic testicular metastasis fromprimary prostate
cancer 4 years after initial diagnosis of metastatic castrate-sensitive prostate cancer with nodal
and bone-only involvement. The patient had orchidectomy, histologically confirming the
metastasis and revealing sparing of the spermatic cord. Prior treatment for his metastatic
castrate-sensitive prostate cancer had included androgen deprivation therapy and upfront
docetaxel chemotherapy. He had received palliative radiotherapy for symptomatic bone me-
tastasis and managed on enzalutamide for castrate-resistant disease for the preceding
22months with ongoing PSA response at the time of diagnosis of new testicular metastasis, with
a further significant PSA response following his “testicular metastasectomy.” At the time of
diagnosis of testicular metastasis, he did not have any evidence of other visceral metastases, and
his metastatic disease otherwise remained radiologically stable. We describe his disease course,
treatment and outline the rare nature of his case of testicular metastasis from prostate cancer.
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Background

Prostate adenocarcinoma is the most commonly diagnosed cancer in men, accounting for
more than 20% of new cancer diagnoses in men [1]. Australia has one of the highest inci-
dences of prostate cancer in the world, ranking 15th for new diagnoses in 2018 [2]. The vast
majority of prostate cancers are diagnosed in the early stages; however, up to 5% of patients
present with de novo metastatic disease [3]. Common sites of spread are pelvic lymph nodes
and bones. Less commonly, other visceral organs may be involved including the liver, lungs,
and adrenal glands.

Testicular metastasis from prostate adenocarcinoma is a very rare phenomenon, re-
ported to occur in between 0.18 and 0.5% of cases [4]. Testicular metastases were tradi-
tionally found on either post-mortem examinations or orchidectomy for surgical castration,
where small deposits of prostate adenocarcinoma are seen [5]. However, as pharmacological
androgen deprivation therapy (ADT) emerged in the modern era, incidental detection with
surgical castration has become rarer [6]. This case report describes a patient who had a
unilateral testicular metastasis from prostate adenocarcinomawhich presented as a testicular
lump late in the course of his history. A presentation like this is very rare and can pose some
challenges in diagnosis.

Case Presentation

A 55-year-old Caucasian male was diagnosed with de novo metastatic prostate cancer
after presenting with skeletal pain and elevated prostatic-specific antigen (PSA) of 2,300 μg/L.
He was investigated with prostate biopsy, revealing prostate adenocarcinoma, Gleason score of
9 (4 + 5). His computed tomography (CT) of abdomen and pelvis revealed prostatomegaly with
para-aortic and para-rectal lymphadenopathy. Furthermore, his whole body bone scan dem-
onstrated wide-spread skeletal metastasis involving the skull, vertebral column, bilateral ribs,
and pelvis. He did not have any other medical comorbidities.

He was initially treated with ADT and upfront chemotherapy with six cycles of docetaxel
75mg/m2 every 3 weeks. He had a PSA nadir of 7.7 μg/L. Also, he had good partial radiological
response with significant reduction in size of the nodal disease and near complete resolution of
radionucleotide uptake within his bone metastases with only faint activity at T11, right iliac
bone, and right 8th rib posteriorly (shown in Fig. 1a). Hence, hewas continued on ADT alone for
6 months until he had biochemical progression with PSA of 13 μg/L. At this stage, bicalutamide,
an oral antiandrogen agent, was added to his treatment. However, after a year of biochemical
stability, his PSA increased further from 10 μg/L to 17 μg/L within a 3-month interval, and
bicalutamide was ceased. His PSA further increased off bicalutamide after 3 months to 22 μg/L
and enzalutamide 160 mg daily was initiated with ongoing ADT using leuprorelin. Initially, he
had very good early response to treatment where his PSA dropped to 2.7 μg/L after 2months of
addition of enzalutamide. However, he became poorly compliant with enzalutamide despite
minimal toxicity and had further progressive disease with PSA rising up to 53 μg/L. Throughout
his treatment, he has been compliant with leuprorelin. On conventional restaging CT and bone
scans, he had a single site of progression with a new skeletal lesion in the sacrum which was
treated by local radiotherapy, 25 Gy in five fractions, and enzalutamide continued.

Following this, after 3 years and 9 months from initial diagnosis, he reported a new right-
sided testicular lump. He did not report any trauma to his testis, and there was no previous
history of testicular or scrotal surgery. It was non-tender and he did not have any significant
weight loss or night sweats. Testicular ultrasound revealed a markedly heterogeneous
echogenic appearance to the right testicle (shown in Fig. 2). The right testicle was larger in
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Fig. 1. aWhole body bone scan after the treatment with ADT and upfront docetaxel chemotherapy. Only
faint activity demonstrated at T11, right iliac bone, and right 8th rib posteriorly. b Whole body bone
scan at the time of right testicular metastasis. This demonstrates residual mild uptake at the right sacral
ala metastasis previously treated with radiotherapy but otherwise stable disease. The increased uptake
in the right pedicle of C3 correlated with a well-circumscribed small sclerotic lesion on CT, favouring
benign aetiology.
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volume, measuring 4.0 × 2.4 × 2.2 cm compared to the left testicle which measured 3.8 × 1.7 ×
1.7 cm. Primary testicular tumour markers including β-human chorionic gonadotropin and
α-fetoprotein levels were within normal limits. His testosterone levels were not checked
routinely; however, his PSA was 17.9 μg/L, an improvement following better compliance with
treatment and palliative radiotherapy for sacral metastasis. Repeat staging whole body bone
scan and CT neck, chest, abdomen, and pelvis revealed residual metastasis at the right sacral
ala and a new mild uptake within the right C3 pedicle (shown in Fig. 1b) which corresponded
to a well-circumscribed small sclerotic lesion on CT favouring benign aetiology. There were no
nodal or visceral metastases evident on CT.

Given concerns about the possibility of a primary testicular tumour, biopsy of the lesion
was not feasible. Subsequently, right orchidectomy was performed, and histopathology
revealed poorly differentiated adenocarcinoma with Gleason grade 5 pattern, infiltrating in
between the seminiferous tubules (shown in Fig. 3a, b). The tumour had areas of signet ring
morphology and clear cells. These findings can confound the histological diagnosis as Sertoli
cell tumours can have clear cells and other primary malignancies, especially gastrointestinal
cancers, can show signet cells. However, immunohistochemistry showed strong positive
staining for the prostate markers NKX3.1 and PSA (shown in Fig. 4a, b). Hence, metastatic
prostate cancer in the right testis was confirmed. Almost all of the testis was replaced by the
tumour, but the spermatic cord was free of the tumour. After the orchidectomy, his PSA fell to
1.0 μg/L, and the patient remains on leuprorelin and enzalutamide 160 mg daily. This drop in
PSA would be due to removal of the tumour without other contributing factors as his
treatment remained the same and patient had better compliance.

Discussion

Testicular metastasis has been incidentally detected in up to 4% in surgical castration era
and in 0.18–0.5% of cases as ADT became readily available [7]. The rarity of testicular
metastasis is thought to be due to lower temperature of the scrotum, which is proposed to be a
less favourable environment for tumour proliferation. Also, the Sertoli cells that form the
blood-testis barrier may play a role in prevention of haematological spread [8]. Nevertheless,
it is interesting to note that prostate cancer was the most common primary tumour to
metastasize to the testis, excluding leukaemia and lymphomas [8, 9].

As surgical castration in the management of prostate cancer has been largely replaced by
pharmacological castration, testicular metastasis from prostate adenocarcinoma has been

Fig. 2. Scrotal Ultrasound revealing larger
volume of the right testicle compared to the
left. The heterogenous appearance of the
right testicle can be seen.
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reported rarely. Clinically, patients with testicular metastasis can present with testicular pain or
lump [4, 8]. Hence, it can mimic primary testicular germ cell tumours. However, patients with
primary testicular germ cell tumours are generally younger, and majority of patients with
secondarymalignancy in the testis are in their sixth or seventh decades of life [10]. Althoughwe
had a robust history of prostate adenocarcinoma, cases like this can be diagnostically chal-
lenging if there is no previous history of malignancy. There are case reports of visceral car-
cinomas presenting with testicular metastasis; however, the case report of metastatic gastric
signet ring carcinoma highlights the difficulty in making the diagnosis [11]. In particular,

a

b
Fig. 3. a, b Histology shows a poorly differenti-
ated tumour infiltrating in between the semi-
niferous tubules.

a

b
Fig. 4. a, b Immunohistochemistry shows strong
positive staining for the prostate markers NKX3.1
and prostatic-specific antigen (PSA).
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metastatic prostate adenocarcinoma canmimic primary testicular tumour, especially Sertoli cell
tumour if Gleason grades are low. Histological features that favour metastasis include inter-
tubular growth and lymphovascular invasion. Furthermore, appropriate immunohistochemical
studies such as use of PSA and NKX3.1 are useful in diagnosis [9].

In the literature, the timing of testicular metastasis varied significantly. Some patients had
isolated testicular metastasis 6 months after radical treatment, whereas some had metastatic
disease to testis after 15 years of initial diagnosis [6]. In our case, the patient had already been
diagnosed with de novo metastatic prostate cancer involving nodes and skeleton, and this
demonstrates that disease progression after conventional treatment could occur in a rare
form. Furthermore, it is interesting to note that while the testis is generally regarded as a
sanctuary site for chemotherapy, ADT and novel anti-androgens such as enzalutamide would
have activity at the level of the testis [12]. Hence, the oligometastatic disease progression in
this case represents resistant clone of disease, and in this case, his PSA has declined to a very
low level following testicular metastasectomy. Similarly, in the literature, patients with
testicular metastasis were managed with orchidectomy with PSA response [1, 8].

Proposed mechanisms to explain prostate cancer metastasis to the testis include arterial
embolism and retrograde venous extension or embolism through the spermatic vein [13].
Furthermore, retrograde lymphatic spread or direct invasion of prostate cancer through the vas
deferens into the testicle has been suggested in the literature [8]. Interestingly, our patient had
no spermatic cord involvement; hence, metastasis via the vas deferens would be less likely. He
did not have lymph node disease on the CT scan at the time of testicular metastasis, though
previously, he had para-aortic and pelvic lymph node disease. From this, we can postulate that
his spread could be lymphatic, but a more likely explanation would be haematological spread.

An area of uncertainty is the prognostic implication of testicular metastasis with evidence
limited to case reports and series. One retrospective case series of 3 patients reported survival
with testicular metastasis to be less than a year, and all patients had poor prognostic features
including high Gleason score of 8 or 9 with bone and lung metastases [14]. In contrast, other
case reports indicate survival to be more than 5 years after orchidectomy. This case was also
associated with high Gleason score of 9, but the patient only had isolated prostate metastasis
in the testis [6]. It is difficult to ascertain the prognostic significance of testicular metastasis in
prostate cancer due to the rare nature.

Conclusion

Prostate cancer metastasizing to the testis is very rare in the era of modern treatments,
though historically, it was more prevalent as incidental findings in bilateral orchidectomies as
part of surgical castration for advanced prostate cancer. Clinical manifestations can mimic
primary testicular cancer, and histologically, without awareness of the possibility of meta-
static disease in the testis, it may resemble Sertoli cell tumours or other primaries. Fur-
thermore, appropriate immunohistochemistry such as use of PSA and NKX3.1 is extremely
useful in making the diagnosis. Although prognostic implications of testicular metastases are
unknown, appropriate management with surgical orchidectomy in addition to standard
systemic treatments may achieve an adequate PSA response and outcome.
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