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Abstract

Prostate cancer is the most common cancer affecting men in the United States and the second greatest cause of cancer-
related death. Metastases usually occur to bone followed by distant lymph nodes and then viscera. Cutaneous metastases are
extremely rare. Their presence indicates advanced disease and a poor prognosis. As they are highly variable in appearance
and may mimic a more benign process, biopsy is essential for identification. Serine proteases, particularly human tissue
kallikreins, may play an important role in promoting metastasis and facilitate infiltration of the skin. Individual cancer genetics
may predispose to more aggressive cancer and thus earlier and more distant metastases. In this article, we report our case
of a 67-year-old man with a 4-year history of castrate-resistant prostate cancer with cutaneous metastases confirmed by
histology. Despite multiple lines of systemic therapy, the patient suffered progressive disease with worsening performance

status and was enrolled in hospice.

Keywords

oncology, prostate cancer, urologic cancer, cutaneous metastasis

Introduction

Prostate cancer is the most common malignancy in men,
with an incidence of 106.5 per 100000 in the United States,
and the second most common cause of cancer-related death
among American men after lung cancer.! Common sites of
metastasis include bone (84%), lymph nodes (10.6%), liver
(10.2%), lung, and pleura (9.1%); however, metastasis to the
skin is quite rare (=0.36%).>* Cutaneous metastases tend to
occur in the lower abdomen, thighs, and scrotum, but meta-
stasis to chest, back, and face, or as a Sister Mary Joseph
nodule have been reported.> When present, it is often late in
the course of the disease and considered an ominous sign;
patients usually die within a year of its appearance.*”

Case Description

A 67-year-old man with metastatic castration-resistant pros-
tate cancer presented for evaluation of worsening skin
lesions on his lower abdomen and suprapubic area (Figure
1). The patient was initially diagnosed with prostate cancer
(Gleason 4 + 5) metastatic to bone in an outside country in
June 2016. Prostate-specific antigen (PSA) was 1310 ng/mL
at diagnosis, BUN (blood urea nitrogen) was 96 mg/dL, and

creatinine was 3.6 mg/dL; all other laboratory values were
within normal limits. He was treated with goserelin injec-
tions every 3 months with good response for 2 years when
his PSA started rising again. He refused systemic treatment
at that time. In 2019, he underwent left orchiectomy for a
localized seminoma.

In June 2019, he received a final dose of goserelin and
moved to the United States to be with family and continue
treatment. In July 2019, he was admitted for urinary retention
and was found to have an acute kidney injury due to obstruc-
tive uropathy. Computed tomography of the abdomen and
pelvis revealed bilateral hydronephrosis, hydroureter, and
concentric bladder wall thickening despite a lack of urinary
distention, suggesting neoplastic infiltration and obstruction
of the ureteral outlets. There was significant retroperitoneal
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Figure |. Metastasis of prostatic adenocarcinoma presenting as a confluence of reddish nodulopapular skin lesions over the bilateral
lower abdomen with extension to the inguinal area and left flank. Left nephrostomy tube is visible.

lymphadenopathy that was biopsied confirming metastasis of
the prostate cancer. He received bilateral nephrostomies and
one injection of degarelix followed by maintenance leupro-
lide every 4 months. His PSA was 420 ng/mL at that time, but
rose to 784 ng/mL over the ensuing 2 months. He also had
recurrent urinary infections that delayed his systemic treat-
ment. He was started on abiraterone with prednisone.

After 1 month of therapy, his PSA improved to 118 ng/mL
but rose again 3 months later to 220 ng/mL when he pre-
sented with numerous grouped, flesh-colored, nodulopapular
skin lesions on his left lower abdomen, mons pubis, and left
flank. Biopsy of these lesions demonstrated poorly differen-
tiated carcinoma with foamy cytoplasm and pyknotic nuclei,
expressing PSA and prostate-specific acid phosphatase
(PSAP), consistent with metastasis from a high-grade pros-
tatic adenocarcinoma (Figure 2). His treatment was switched
to docetaxel with prednisone. After 6 cycles of docetaxel, his
skin lesions had regressed. His PSA initially improved but
then sharply rose to 481 ng/mL in June 2020 and his chemo-
therapy was switched to cabazitaxel.

Despite 5 cycles of cabazitaxel, his PSA continued to rise
to 600 mg/mL, and his cutaneous metastases reappeared.
Computed tomography of the abdomen and pelvis demon-
strated significant worsening of disease with increased size
of liver and lymphatic metastases, along with numerous
osteoblastic lesions in the vertebrae. Next-generation
sequencing revealed Myc amplification, FGFR1 amplifica-
tion, and BRCA?2 inactivation. However, at that point he had
been bed bound for 2 months with contractures, dependent
activities of daily living, stage III chronic kidney disease,
and recurrent pyelonephritis with extended spectrum

[B-lactamase positive organisms. He was referred and enrolled
in hospice care.

Discussion

This case serves as an example of an unusual presentation of
a relatively common disease. Cutaneous metastasis from
genitourinary tract carcinomas are rare, most frequently aris-
ing from the kidney (66%), followed by the bladder (17%),
prostate (12%), and testes (4%).3 Prostate cancer usually first
metastasizes to local lymph nodes and bone (hematoge-
nously through Batson’s plexus), followed by lung, liver, and
adrenal glands.?? If prostate cancer metastases to the skin it
is almost always late in its course.>> These metastases are
usually localized to the abdominopelvic region per literature
review, distributed to the inguinal region and penis (28%),
abdomen (23%), head and neck (16%), chest (14%), extrem-
ities (10%), and back (9%).'°

The gross appearance of cutaneous metastases from pros-
tate cancer is highly variable. Skin lesions most often ini-
tially present as multiple rubbery nodules or plaques, less
often as a single nodule, and uncommonly as edema or a
nonspecific rash.!%!! These may be asymptomatic or painful
and ulcerated.>'? Their appearance may resemble zoster,
basal cell carcinoma, angiosarcoma, cellulitis, pyoderma
gangrenosum, mammary Paget’s disease, telangiectasia,
morphea, sebaceous cysts, or trichoepitheliomas.!!"!3 Biopsy
of these lesions is required for definitive diagnosis.

Histological examination of biopsy specimens typically
demonstrates acinar adenocarcinoma, but rare variants
including atrophic, ductal, xanthomatous, mucinous, signet
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Figure 2. Histological slides obtained from a punch biopsy of a skin lesion demonstrating poorly differentiated carcinoma with sheets
of malignant cells and focally microacinar formation on hematoxylin and eosin staining (a). Inmunohistochemical staining was positive for
AEI/3 (b), weakly positive for prostate-specific antigen (c), and strongly positive for prostate-specific acid phosphatase (d).

cell, squamous, urothelial, small cell, or mixed subtypes are
possible.'*!> PSA and PSAP are specific to benign or malig-
nant epithelial cells of the prostate gland.'*"'7 NKX3.1 and
prostein (P501s) are highly sensitive and specific, but may
also be present in sex cord stromal tumors.!”!'® GATA3,
p63, 34BE12, thrombomodulin, and cytokeratins (CK) 7
and 20 are often positive in urothelial cancer and typically
negative in adenocarcinoma of the prostate.!""!>1® Very
poorly differentiated cancers may be exceptional to the
aforementioned immunohistochemical staining patterns
(eg, PSA negative).'>!% In our case, biopsy of the cutaneous
lesions demonstrated strong reactivity for PSAP, minor
reactivity for PSA, while both CK7 and CK20 were nega-
tive, confirming the nature of the lesions as being meta-
static prostate adenocarcinoma.

The route of metastasis of prostate cancer to the skin is
not precisely known but may occur through lymphatic or

hematogenous spread from the primary tumor with extrav-
asation and invasion of the dermis, direct extension from
another site of metastasis, or seeding from a surgical
instrument.”'” Serine proteases such as human tissue kal-
likreins may play a role in the ability of prostate cancer to
infiltrate the skin by breaking down cell-cell adhesions in
the epidermis.?’ Furthermore, they are involved in the epi-
thelial-mesenchymal transition, a process by which epithe-
lial cells lose their epithelial characteristics and take on
those of mesenchymal tissue—a major step in the progres-
sion of cancer and a driving factor for metastasis.?’
Cutaneous metastases may be treated locally or systemi-
cally. Electron radiation therapy has been employed as an
effective palliative treatment for painful skin metastases.?!-?
Surgical excision and intralesional chemotherapy are also
viable options for small and limited metastases.”!? Systemic
chemotherapy has the advantage of potentially reducing the
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primary malignancy as well as visceral and osseous metasta-
ses. According to one review, systemic treatment of the pri-
mary malignancy results in at least partial improvement in
65% of cases of cutaneous metastases within 4 to 8 weeks of
initiating treatment.” Our patient’s skin metastases demon-
strated a similar response, initially regressing with systemic
docetaxel and prednisone and completely disappearing by
the second dose. The lesions did not recur until 9 months
later when the cancer had stopped responding to taxanes and
overall progressed leading to a decline in performance status
and enrollment in hospice.

Conclusion

While prostate cancer is the most common cancer affecting
men in the United States, metastasis to the skin is very rare and
usually indicates advanced disease and a poor prognosis.
Factors enabling or promoting cutancous metastasis may
include the human tissue kallikrein family of serine proteases
and individual cancer genetics. Localized palliative therapy
may be employed for symptomatic cutaneous metastases in
select patients; however, systemic therapy is usually preferred.
Although initially responsive to androgen deprivation therapy,
prostate cancer inevitably becomes castrate resistant. As next-
generation sequencing technologies become more widely
available personalized therapy targeting specific mutations in
an individual cancer is likely to become more commonplace,
which may improve outcomes in cases like ours.

Teaching Points

1. Cutaneous metastasis of urologic cancers, including
those of the prostate, are rare and associated with
advanced disease and a poor prognosis.

2. Expression of tissue kallikreins may enhance cancer
cell mobilization and facilitate metastatic infiltration
of the skin.
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