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Extramammary Paget disease (EMPD) is a rare dermatologic malignancy with a high rate of recurrence and
increased risk for developing secondary malignancies. We present a 74-year-old male with previously resected
primary EMPD who presented with widespread PSMA-avid lesions without prostatic uptake, an elevated PSA
>100, and a negative prostate biopsy. Based on this and immunohistological staining, recurrent EMPD was

suspected. However, after additional staining and reexamining their clinical presentation, metastatic prostate
cancer without a detected primary lesion is more probable. This case highlights the diagnostic challenge variable
expression of shared biomarkers found in EMPD and prostate cancer present to clinicians.

1. Introduction

Extramammary Paget disease (EMPD) is a rare dermatological ma-
lignancy involving regions of high apocrine sweat gland concentrations
(i.e. vulva, penis, scrotum, perineum, and perianal region) that affects
older men and women. Lesions are frequently ill-defined with
erythematous, scaly, or ulcerated features. To differentiate it from
similar appearing lesions, biopsy with immunohistological staining is
required. On histology, Paget cells are atypically large cells with abun-
dant pale cytoplasm and large pleomorphic nuclei.! EMPD is subdivided
into primary-lesions that originate directly from the epidermis —and
secondary-lesions that originate from an underlying carcinoma such as
colorectal or urothelial.>®> Immunohistochemical (IHC) staining for a
variety of site-specific markers, including those of apocrine differenti-
ation, can help differentiate the primary from secondary lesions.?>

Patients with primary EMPD, regardless of invasive status, are at
increased risk for developing secondary malignancies. Up to 30 % of
patients with EMPD will develop a secondary malignancy, most

commonly colorectal carcinoma.* Historically, it was thought that the
diagnosis of EMPD required exclusion of an underlying “primary” lesion
to ensure that the cutaneous disease was not a metastatic site given its
common association with other malignancies. An increased incidence of
prostate cancer following primary EMPD has been described in several
retrospective studies, however, whether this rate exceeds that of the
general population remains uncertain.”> Elevations in prostate-specific
antigen (PSA) above 4.0 ng/mL, seen in 8.4 % of the general population,
have been noted in up to one-third of patients with EMPD.*® A minority
of EMPD lesions express PSA; however, its expression has not yet been
correlated with more invasive EMPD or underlying prostate cancer.”
Prostate-specific membrane antigen (PSMA) positron emission tomog-
raphy (PET) scan has high sensitivity and specificity for identifying
prostate cancer. PSMA, however, is not truly prostate specific. It has
been observed in other cancers and plays an important role in extra-
cellular matrix degradation and tumor-associated angiogenesis.® These
features cumulatively can present diagnostic challenges for clinicians
differentiating EMPD from prostate cancer. We present a case of a
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patient with a significantly elevated PSA without clear evidence of
prostate cancer in the setting of a history of primary EMPD, highlighting
these diagnostic challenges.

1.1. Case presentation

The patient is a 74-year-old white male who was undergoing skin
checks every 6 months with a dermatologist because of their remote
history of melanoma over 30 years prior. During one such visit in 2020,
the patient was noted to have a scaly erythematous rash in the perianal
region. Initially thought to be inverse psoriasis, the patient was pre-
scribed topical steroids without notable improvement. A punch biopsy
was obtained which demonstrated highly atypical epithelial cells within
the epidermis that stained positive for CK7 and CAMS5.2 and negative for
CK20 and p63, strongly suggestive for noninvasive primary EMPD. The
patient underwent wide local excision of a 15 x 4 cm region in the
perianal skin including the base of the scrotum. They had positive
margins without dermal invasion on final pathology but was started on
surveillance without additional intervention.

Three years following their surgery, the patient presented to their
family physician with a chief complaint of right flank pain. A renal ul-
trasound revealed moderate right-sided hydronephrosis. During evalu-
ation, they was also noted to have a new 2 x 4 cm area of erythema
located anterolaterally on the right side of their previous incision, as
well as a 3 cm firm right inguinal lymph node. Concurrently during this
time, they underwent routine PSA screening with their primary care
physician (PCP), which was severely elevated at 179 ng/mL. The patient
had no history of abnormal screening PSA; however, they had not been
screened for over two years as a result of their former PCP retiring. A
follow-up computed tomography (CT) scan showed mild hydronephrosis
with evidence of ureteropelvic junction obstruction, multiple lytic le-
sions throughout the thoracolumbar spine without fracture, as well as
pelvic, inguinal, and retroperitoneal lymphadenopathy. A fine needle
aspiration (FNA) of the right inguinal lymph node was performed
demonstrating metastatic adenocarcinoma with strong Cytokeratin-7
(CK7) and Gross Cystic Disease Fluid Protein (GCDFP-15) expression.
As such, it was suspected that they had metastatic recurrence of their
primary EMPD. Notably, the lesion at the site of the prior resection was
not excised.

However, given the significantly elevated PSA, a prostate cancer
workup was also initiated. An additional PSA was obtained and
remained elevated at 200 ng/mL (Fig. 1). Although an MRI of the
prostate was discussed, proceeding directly to systematic biopsy was
deemed more appropriate, as MRI results would not likely alter the plan
to biopsy. A standard ultrasound-guided 12-core prostate biopsy
revealed benign prostate tissue without any evidence of malignancy.
There was no evidence of prostatitis on urinalysis or urine culture, and a
digital rectal exam did not reveal any suspicious abnormalities. Given
that a high suspicion for prostate cancer remained, the decision was
made to obtain a positron emission tomography (PET) prostate-specific
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Fig. 1. PSA levels over the course of disease workup and treatment.
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membrane antigen (PSMA) scan. This demonstrated innumerable
PSMA-avid lytic lesions throughout the axial and appendicular skeleton
as well as uptake in abdominal and pelvic lymph nodes consistent with
widespread metastasis (Fig. 2). There was, however, no abnormal PSMA
radiotracer uptake in the prostate gland or the site of their prior EMPD
resection. To better delineate if two primary cancers were present, a
biopsy was obtained from a T8 lytic lesion and the previously biopsied
right inguinal lymph node was completely excised. Histologically, both
specimens were similar in appearance, demonstrating neoplastic cells
with positive CK7 and GCDFP-15 expression. Thus, the lesions were
suspected to represent one pathologic process. The PSA was rechecked a
third time and was 807 ng/mL.

The patient’s case was presented to our genitourinary tumor board.
Without any histological evidence to support a diagnosis of prostate
cancer, it was recommended they start treatment for suspected meta-
static EMPD. They received a course of docetaxel which was compli-
cated by mild thrombocytopenia (52,000/mcL) requiring modification
of their chemotherapy regimen and suspension of active treatment.
During this time, their PSA was rechecked and it continued to remain
elevated (854 ng/mL). Molecular testing of the right inguinal node
revealed negative HER2 expression and low tumor mutational burden.
Androgen deprivation therapy (ADT) was initiated with leuprolide and
their PSA measurements have since been trending downwards (most
recently 556 ng/mL). They underwent an MRI of the brain, as part of a
workup for headaches, which showed diffuse pachymeningeal thick-
ening and enhancement. A subsequent lumbar puncture demonstrated
rare atypical cells consistent with leptomeningeal spread of their ma-
lignancy, which is now being treated with whole brain radiation.

To examine if the PSMA-avid lesions were responsible for their
significantly elevated PSA, pathological tissue blocks were retrieved and
additional immunohistological staining was performed as summarized
in Table 1. Notably, the primary EMPD lesion stained positive for
androgen receptor (AR) and negative for PSA and NKX3.1 (Fig. 3). The
vertebral lesion, conversely, stained positive for PSA, NKX3.1, AR, CK7,
and GCDFP-15 (Fig. 4). The tissue that remained after molecular testing
from the right inguinal lymph node was insufficient to perform addi-
tional staining. Given this new information, it is more likely that their
metastatic disease is prostate cancer without an identifiable primary
lesion, rather than recurrent EMPD.

2. Discussion

Considerable overlap in biomarkers exists between EMPD and
prostate cancer which can make accurate diagnosis challenging. We
present a case of a 74-year-old male diagnosed with primary EMPD who,
after initial resection, developed widespread metastatic disease and a
significantly elevated PSA. While their lesions were PSMA avid, a lack of
PSMA uptake in the prostate, a negative prostate biopsy, and immuno-
histological stains more commonly seen with EMPD made prostate
cancer seem less likely. Prostate MRI might have been helpful for
identifying a primary lesion in the prostate that was not evident on
PSMA-PET, but was not obtained because the metastases were more
accessible for tissue acquisition. Further staining of the procured met-
astatic tissue enabled confirmation of the diagnosis of metastatic pros-
tate cancer without requiring tissue acquisition from the suspected non-
PSMA avid primary lesion. This case highlights the diagnostic challenges
that result from the shared immunohistological markers of EMPD and
prostate cancer and the importance of incorporating clinical features to
aid in diagnosis.

2.1. A review of relevant biomarkers

Decreased PSA expression has been reported in up to 69.2 % of
metastatic prostate cancers.’ Conversely, PSA expression has been
shown to be high in approximately 30 % of patients with EMPD.”
Prostate specific antigen phosphatase (PSAP), an alternative marker to
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Fig. 2. Positron emission tomography (PET) of prostate specific membrane antigen (PSMA) with transverse (top left), sagittal (bottom left), and coronal

(right) views.

Table 1
Summary of immunohistological stains performed.

Stains Skin Primary FNA of right Metastatic Bone
gluteal perianal inguinal mass Lesion + right
cleft EMPD inguinal lymph
biopsy resection node

PSA -) +)

NKX3.1 ) +)

AR +) (+)

CK7 +) +) +)

CK20 -)

CAM 5.2 +) +)

GCDFP-15 +) +)

PSAP =)

HER2 2+

(equivocal)

p63 )

p40 )

Melan-A -)

SOX10 -)

Mucicarmine =)

Abbreviations: Extramammary Paget Disease (EMPD), Fine needle aspiration
(FNA), Prostate specific antigen (PSA), Androgen receptor (AR), cytokeratin
(CK), gross cystic disease fluid protein (GCDFP), prostate specific antigen
phosphatase (PSAP), human epidermal growth factor (HER).

PSA, has increased expression in metastatic prostate cancers compared
to localized prostate cancer. PSAP expression in EMPD has not been
sufficiently examined, however.” NKX3.1 is an androgen-regulated,
prostate-specific transcription factor that functions as a tumor suppres-
sor; its downregulation has been observed in more advanced prostate
cancers.” NKX3.1 expression has also been observed in lobular and
ductal breast carcinoma and up to 21 % of cases of EMPD.'%!! Both
prostate cancer and EMPD frequently demonstrate HER2 positivity
which correlates with disease severity.' %'

With rare exceptions, primary EMPD stains CK74/CK20-, while
secondary EMPD stains CK7+/CK20+.'" While most prostate

adenocarcinomas stain negative for both CK7 and CK20, CK7-positive
staining has been reported in up to 30 % of metastatic prostate can-
cer.'> GCDFP-15, a marker for apocrine differentiation, is expressed in
approximately 80 % of invasive primary EMPD and only rarely in sec-
ondary EMPD.? While not common, up to 10 % of prostate cancers have
been observed to exhibit GCDFP-15 expression.'® Both EMPD and
prostate cancer frequently express mucin, and regularly stain positive
for mucicarmine. However, mucin inexpression is much less common in
EMPD than in prostate cancer.!” Negative p63, p40, melanin-A, and
SOX10 staining, as seen in our patient, rules out melanoma or Bowen
disease, both of which can appear histologically similar to EMPD.?

2.2. A case for metastatic prostate cancer with undetected primary lesion

Cancer with unknown primary (CUP) has a historical incidence rate
of 3-5%, which has decreased to 1-2% over the past decade.'® Adeno-
carcinomas comprise the majority of CUP, however, the proportion of
these that represent cancer of prostatic origin is not well defined.
Expression of PSA and NKX3.1 as well as involvement of the axial
skeleton and brain are features typically observed in metastatic prostate
cancer. Moreover, prostate cancer generally exhibits a low tumor
mutational burden as was seen on molecular testing in our patient.'
While not common, there have been cases of prostate cancer staining
positive for CK7 and GCDFP-15 and negative for PSAP'>16 Additionally,
an estimated one-third of standard 12-core biopsies result in false neg-
atives, so it is plausible that a small primary was missed-*"

2.3. A case for new secondary or recurrent primary EMPD

During the initial diagnostic workup, it was believed their metastatic
disease represented recurrent primary EMPD originating from the site of
their previous resection, although the new skin lesion was never histo-
logically examined. The initial histological stains combined with their
history of primary EMPD supported this diagnosis. However, wide-
spread metastasis is uncommon in primary EMPD. Moreover, PSMA
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Fig. 3. H&E images from the primary EMPD resection showing intraepithelial clusters and single cells of adenocarcinoma growing as nests and single tumor cells
with no invasion (Fig A and B); AR immunohistochemical stain highlights tumor cells within the epidermis (Fig C); NKX3.1 and PSA immunostain negative in the

intraepidermal carcinoma cells (Fig D and F).

Fig. 4. H&E image of the vertebral lesion showing metastatic adenocarcinoma with glandular and cribriform growth patterns (Fig A); Immunostains for PSA, AR,
NKX3.1, CK7 and GCDFP-15 are variably expressed in the metastatic adenocarcinoma cells (Figs B-F).

uptake would have been expected at the prior surgical bed. While PSA
and NKX3.1 staining has been observed in EMPD, it is unclear if EMPD
could produce an elevated PSA of this magnitude. Secondary EMPD
arising from an underlying prostate cancer may better explain the
significantly elevated PSA. However, the positive GCDFP-15 expression
in these lesions make this diagnosis less likely. Additionally, the meta-
static lesions lacked mucicarmine expression, which is rare for either
primary or secondary EMPD. The preponderance of evidence indicates
that while EMPD is plausible, metastatic prostate cancer is the more
likely diagnosis.

3. Conclusion

The variable expression of shared biomarkers in EMPD and prostatic
adenocarcinoma is a challenge that can impede accurate diagnosis. The
case presented herein highlights this challenge and emphasizes the
importance of obtaining comprehensive immunohistological staining
and using clinical characteristics to aid in diagnosis. Patients with

primary EMPD have a high risk for recurrence and subsequent devel-
opment of secondary malignancies and require regular screening.
Further research is needed to identify immunohistological markers with
greater specificity to help differentiate EMPD and prostate cancer.
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