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Abstract: Extramammary Paget disease (EMPD) often involves
apocrine gland-bearing locations including vulva and perianal
area. EMPD of the scrotum is rare. Twenty patients were identiﬁed from the pathology ﬁles of 4 institutions between 2000 and
2018. Patients were 63- to 87-year-old (mean: 73 y) with a history
of symptoms of between 4 months and 10 years. Two patients
had a history of prostate cancer. Follow-up was available in 11
patients for a median of 71 months (range: 8 to 126 mo). Nine of
11 patients (82%) had positive margins, and 73% required reexcisions. Three patients had a focal dermal invasion, 1 of whom
reportedly died of another etiology 25 months post diagnosis and
2 were disease-free at 24 and 68 months. No patient had inguinal
lymphadenopathy. Two patients were alive with disease. Immunohistochemically, GATA3 and GCDFP15 were expressed in
6/6 cases, CK7 in 8/8 cases, and androgen receptor in 13/13 cases.
HER2 was positive in 5/12 cases. PSA was positive in 1 patient
who had a history of prostate cancer, whereas other prostate
markers (NKX3.1 and prostein) were negative, and CK7 and
GCDFP15 were positive, rendering primary EMPD diagnosis.
Twelve other cases were negative for PSA and NKX3.1. In
conclusion, EMPD of the scrotum has an insidious onset and its
nonspeciﬁc symptoms can be misdiagnosed as dermatitis or
fungal infection. Although localized EMPD has a favorable
prognosis, the invasive disease is rare and did not predict metastasis or progression. Margins are frequently positive requiring
reexcision. Occasionally, cases can be positive for PSA leading to
diagnostic pitfalls.
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E

xtramammary Paget disease (EMPD) is a rare, slowgrowing intraepithelial malignant neoplasm. EMPD
can arise either as a primary cutaneous lesion or as secondary to visceral malignancies. The cell of origin for
primary cutaneous EMPD is controversial. Although
some cases of EMPD represent an epidermal extension of
an adenocarcinoma arising from underlying apocrine or
eccrine glands, EMPD may also arise from pluripotent
stem cells.1,2 EMPD predominantly involves apocrine
gland-bearing sites, especially the vulva, scrotum, and
perianal areas, axilla, groin, thigh, eyelid, external ear,
umbilicus, and nose. The vulva is the most common site of
EMPD, accounting for ∼65% of cases, followed by the
perianal region. EMPD of the scrotum or penis is less
commonly reported. In the Netherlands, EMPD has an
incidence of 1/3.7 million males annually.3 Here in the
United States, only 100 cases of primary scrotal EMPD
were identiﬁed between 1973 and 2002 in a national
registry-based study by Wright et al.4
EMPD onset is typically insidious and diagnosis is
often signiﬁcantly delayed, as the clinical presentation
may resemble common benign dermatoses with nonspeciﬁc symptoms like eczema and pruritus. In the literature, there are small series or case reports of EMPD
affecting the scrotum with most cases described from Asia;
therefore, our knowledge of its clinical and histopathologic characteristics remains very limited in the United
States. The purpose of this study is to review the clinicopathologic and immunohistochemical (IHC) features of
patients with EMPD of the scrotum in the United States.

MATERIALS AND METHODS
Patients Selection
A retrospective, multicenter study of cases with
EMPD was performed after approval by each Institutional
Board Review. An electronic search of the institutional
databases for patients who were diagnosed with EMPD was
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conducted from 2000 to 2018. Age, sex, ethnicity, time
elapse between onset of symptoms and diagnosis, treatment,
follow-up, and survival were recorded. Survival was calculated from the date of diagnosis until the last follow-up
or death.

Histopathology and IHC
All cases had epidermis with large pale tumor cells
with a moderate amount of cytoplasm and occasional vacuoles. There was marked verrucous hyperplasia in 3 cases.
Chronic inﬂammation was present in 11 patients (55%).
Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.
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A total of 20 cases with EMPD of scrotum were
identiﬁed from 4 participating institutions (Table 2). The
mean age at the time of diagnosis was 73 years (range: 63 to
87 y). Ethnicity information was available for 17 patients.
88% of patients were Caucasian, 6% African American, and
6% Asian. Erythema or/and itching were the most common
clinical presentations. A clinical diagnosis of fungal infection
before the biopsy was noted in 2/20 (10%) patients. Timelapse from symptom onset to deﬁnitive diagnosis ranged
from 4 months to 10 years. Three patients (12%) had a prior
history of cancer; 1 patient had renal cell carcinoma and
2 patients had prostate cancer. One patient was diagnosed with
prostate cancer 4 years after EMPD diagnosis. Colonoscopy
was performed in 11 patients (55%) and was negative for any
malignant lesions in all cases. Perianal skin involvement was
noted in 6 patients (30%) and the penis was involved in 2 cases
(10%). No patient had inguinal lymphadenopathy.

Source

General Clinical Characteristics

Antibody

RESULTS

TABLE 1. Summary of Antibodies and Staining Methods Used in Immunohistochemistry

IHC was performed in cases with available material.
Table 1 summarizes the IHC staining methods and antibodies
used in cases performed at the Johns Hopkins Hospital.
Brieﬂy, stains were performed on 4-µm formalin-ﬁxed
parafﬁn-embedded tissue sections and run on a Ventana
Benchmark Ultra (Ventana Medical Systems, Tucson, AZ)
using Ventana reagents for deparafﬁnization, antigen retrieval,
and detection. Separate positive and negative external controls
were also used. The IHC results were recorded positive when
at least focal but deﬁnitive staining was present. Only nuclear
staining was scored for GATA3, NKX3.1, and androgen
receptor (AR), whereas cytoplasmic staining was recorded for
cytokeratins, gross cystic disease ﬂuid protein 15 (GCDFP15),
carcinoembryonic antigen (CEA), prostate-speciﬁc antigen
(PSA). Human epidermal growth receptor 2 (HER2)
immunostaining was observed in a membranous pattern.
The intensity of staining was recorded as weak, moderate, and
strong.

Antigen Retrieval

IHC

Pan Keratin
CK7
CK20
GATA3
GCDFP15
NKX3.1
PSA
CEA
AR
HER2

Dilution

Hematoxylin and eosin stained slides were reviewed
by 1 pathologist (A.M.) to conﬁrm the diagnosis and detailed morphologic description. Histopathologic features
including invasion, inﬂammation, pigmentation, the architecture of involved epidermis and margins were recorded for all cases.

Predilute
1:500
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1:200
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Histologic Features

AR indicates androgen receptor; CEA, carcinoembryonic antigen; CK7, cytokeratin 7; CK20, cytokeratin 20; GCDFP15, gross cystic disease ﬂuid protein 15; HER2, human epidermal growth receptor 2; PSA,
prostate-speciﬁc antigen.
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TABLE 2. Clinicopathologic Characteristics of Patients
Patient
No.

Age
(y)

Race

Primary
Treatment

Margin Status at
Last Treatment

1

72

White

WLE

Positive

2
3
4

63
78
79

5
6
7
8

73
76
73
65

White
White
White
White

WLE
WLE
Biopsy†
WLE

Positive
Negative
Negative
Negative

9

72

White

Biopsy

Negative

10
11
12

70
76
73

White
White
White

Biopsy
WLE
WLE

Negative
Positive
Positive

13
14

75
70

15
16

75
76

17

87

18

55

19

66

20

78

Unknown* Unknown
White
WLE
Asian
WLE

Unknown Unknown*
White
WLE

Unknown
Positive
Negative

Unknown
Unknown, but
positive at ﬁrst WLE
White
Unknown
Unknown
Black
WLE
Unknown, but
positive at ﬁrst WLE
White
WLE
Unknown, but
negative at ﬁrst WLE
White
WLE
Unknown, but
negative at ﬁrst WLE
White
WLE
Unknown, but
positive at ﬁrst WLE
Unknown† Unknown
Unknown

Total
Lymph Node
Invasion No. Recurrence Dissection
Yes, 1
mm
No
No
No
No
No
No
Yes, 1
mm
No

LVI*

Other Therapy Survival (mo)

3

No

No

No

Died (25)

Unknown
1
0

Unknown
No
No

Unknown
No
No

Unknown
No
No

5
2
4
1

No
No
No
No

No
No
No
No

No
No
Yes†
No

No follow-up
Disease (125)
Died of
cardiac event
(95)
NED (14)
NED (108)
NED (79)
NED (68)

3

No

No

Disease (68)
NED (3)
NED (24)

No
No
Yes, 1.5
mm
No
No

3
2
3

No
No
No

No
No
Yes

Yes, local
chemoradiation
Yes‡
No
No

NED (70)

Unknown
Unknown

Unknown
No

No
Yes

Unknown
Unknown

No follow-up
No follow-up

No
No

Unknown
Unknown

No
No

No
No

Unknown
Unknown

No follow-up
No follow-up

No

Unknown

No

No

Unknown

No follow-up

No

Unknown

No

No

Unknown

No follow-up

No

Unknown

No

No

Unknown

No follow-up

No

Unknown

Unknown

No

Unknown

No follow-up

*Cases that subsequent treatment following initial diagnostic biopsy is unknown.
†Received local neoadjuvant chemotherapy following initial biopsy and then WLE 5 years after.
‡He received local chemoradiation following pertuzumab and trastuzumab.
LVI indicates lymphovascular invasion; NED, no evidence of disease; WLE, wide local excision.

None of the specimens presented hyperpigmentation compared with the uninvolved epidermis (Fig. 1). Three patients
(15%) showed dermal invasion including 1 case with
lymphovascular invasion (Fig. 2). The focus of invasion
was 1 mm in 2 patients and 1.5 mm in the other patient. By
IHC, GATA3 and GCDFP15 were positive in 6/6 (100%)
cases and CK7 was positive in 8/8 (100%) cases. Focal
strong expression of CK20 was noted in 1/20 (5%) case.
Polyclonal CEA was expressed in 3/3 (100%) cases.
Thirteen cases (13/13;100%) were positive for AR. HER2
was positive in 5/13 cases (38%). PSA was positive in only
1 patient who had a history of prostate cancer; however,
other prostate markers (NKX3.1 and prostein-p501s) were
negative. Despite positive PSA expression, this case showed
all other morphologic features of EPMD including positive
immunostaining for CK7, GCDFP15, and HER2 (Fig. 3).

Treatment and Follow-Up
Available information showed that treatment included wide excision (n = 14), local chemotherapy (n = 3)
and radiotherapy (n = 2). One patient refused any kind of
treatment. Follow-up information was available in 11
patients for a median period of 71 months (range: 8 to 126
mo). Ten of 16 patients with known margin status (62.5%)
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had a positive microscopic margin on at least 1 resection,
requiring > 1 procedure (reexcision) as part of their
treatment. One patient who had longer follow-up received
local chemoradiation following neratinib, pertuzumab,
and trastuzumab without any wide excisional surgery
(patient #10). None of the patients underwent inguinal
lymph node dissection. Seven of the 11 patients (64%)
demonstrated no evidence of disease (NED) at last followup (patients were NED at 3, 14, 24, 68, 70, 79, and 108 mo
of follow-up). However, all of them had local recurrences
or residual disease after the ﬁrst excision, thereby requiring multiple procedures to achieve a NED status. Two
patients were alive with disease and undergoing topical
therapy. None of the patients died of the disease.

DISCUSSION
EMPD is an uncommon epidermal malignant neoplasm and is estimated to have an incidence of 0.11 in
100,000 people.3 Many cases go undiagnosed due to the
nonspeciﬁc symptoms, slow progression, and insidious
onset. The symptoms include itching and burning pain,
which over time may turn into an eczematoid, crusted,
ulcerated, or papillary lesion.5 The main clinical differential diagnoses include fungal infections, psoriasis, lichen
Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.
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Paget Disease of the Scrotum

FIGURE 1. Histopathologic features of Paget disease of the scrotum. A, Paget cells spreading within the epidermis as single cells
with pale cytoplasm and excentric nuclei, some of them show a signet-ring cell appearance. B, In contrast to “A,” this case shows
Paget cells clusters located towards the base of the epidermis as solid nests. Similar to “A,” the neoplastic cells show the characteristic pale cytoplasm. C, A subset of cases demonstrate prominent dermal inflammation in a “lichenoid” (band-like) distribution. D, High power view of the dermal-epidermal junction with an inflammatory infiltrate composed predominantly of
lymphocytes and plasma cells. The calibration bar is 100 µm in (A) and (B); 50 µm in (C); 200 µm in (D).

sclerosis, seborrheic dermatitis, Bowen disease, and basal
cell carcinoma. A biopsy is essential for diagnosis.
Paget cells are recognized by the characteristic round,
pale, vacuolated cytoplasm that stains strongly for mucin,
with a large reticular nucleus located within the epidermis.5
The epidermis can be hyperplastic with overlying hyperkeratosis and parakeratosis.5 Mitotic ﬁgures may occasionally be identiﬁed. A chronic inﬂammatory cell inﬁltrate
may present in the upper dermis. Rarely, EMPD can be
depigmented6 or pigmented.7,8 Pigmented EMPD is characterized either by the conspicuous intracytoplasmic melanin pigment in the tumor cells or by increased dendritic
melanocytes scattered among the tumor cells giving the lesion a pigmented appearance.9,10 In our series, we did not
observe any pigmentation variations between the area affected by Paget disease and the unaffected area.
Approximately 25% of the cases of EMPD have an
underlying cutaneous adnexal carcinoma, mostly of apocrine
type.11,12 It is particularly important to note that EPMD also
Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

may represent an epidermotropic spread from a distant
malignant neoplasm, such as carcinoma of the rectum,
bladder, urethra, prostate, endometrium, endocervix, or
stomach.13,14 It has been reported that 10% to 15% of patients have an internal carcinoma involving the rectum. The
anatomic location of EMPD plays a role in predicting the
risk of associated carcinoma. The genital disease is associated
with carcinoma in about 4% to 7% of patients.15 Previous
studies suggested that perianal disease in with an associated
rectal adenocarcinoma is present in as many as one third of
cases.13 In our study, we did not ﬁnd any colorectal malignancy in cases with perianal skin involvement. This is similar
to other series, in which investigating the gastrointestinal
tract in patients with penoscrotal EMPD did not show any
underlying malignancies.16,17
Immunohistochemically, Paget cells are usually
positive for low molecular weight cytokeratins such as
CK7, CAM5.2, and AE1/AE3.18 CK7 can also be positive
in pagetoid Bowen disease and because of that, it has been
www.appliedimmunohist.com
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FIGURE 2. Histopathologic features and immunohistochemistry for cytokeratins of Paget disease of the scrotum. A, Epidermal
hyperplasia in the area of skin affected by Paget disease. B, High power view demonstrates the nests of tumor cells with abundant
pale cytoplasm. C, Focus of dermal invasion characterized by small nests of tumor cells surrounded by retraction artifact. D, Paget
cells are consistently positive for cytokeratin 7 (CK7), whereas the squamous cells of the epidermis are negative. E, Similar to CK7,
cytokeratin CAM5.2 is consistently positive in Paget cells, whereas the epidermis is negative. F, In contrast to CK7 and CAM5.2,
cytokeratin 5/6 can be used to highlight epidermal cells, whereas it is negative in Paget cells. This stain is helpful to differentiate the
tangential section of the epidermis versus invasion of the dermis, as highlighted in the image. The calibration bar is 200 µm in (A)
and (D); 100 µm in (B), (E), and (F); 50 µm in (C).
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Paget Disease of the Scrotum

FIGURE 3. Immunohistochemistry findings. A, Paget cells are diffusely positive for GATA3. B, Polyclonal carcinoembryonic antigen
and therefore other intestinal markers including CK20 or CDX2 should be used to exclude secondary involvement from the colon.
C, Prostate-specific antigen is rarely positive in primary Paget disease and should not be used in isolation to diagnose metastatic
prostate cancer. D, Androgen receptor (AR) is positive in Paget cells. E, Gross cystic disease fluid protein 15 (GCDFP15) is
also frequently positive. Together with positive AR, expression of GCDFP15 is consistent with the apocrine origin of the cells.
F, Expression of membranous human epidermal growth receptor 2 is weak and present in a minority of cases of Paget of the
scrotum. Calibration bar 100 µm for (A) and 50 µm for (B–F).

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.
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suggested that Ber-EP4 should be added to the panel of
markers as it labels all cases of EMPD but none of the
other pagetoid neoplasms.19 There is a variable expression
for polyclonal CEA by Paget cells.20 GCDFP15 is expressed in apocrine glands and metaplastic apocrine cells
and is negative in eccrine glands.20 GCDFP15 has been
reported in ∼50% of EMPD and is typically positive in
primary EMPD and negative in secondary disease.18,21 In
our study, 6/6 cases were positive for GCDFP15 and
GATA3. Given the frequent positivity in urothelial carcinoma, GATA3 could not be helpful in distinguishing
between primary cutaneous EMPD and secondary form
due to urothelial carcinoma, although this possibility is
extremely rare.22
S-100 protein, HMB-45, and MART-1 are usually
negative in EMPD; however, in pigmented Paget disease,
the dendritic cells can stain for both S-100 protein and
HMB-45 and may lead to confusion with malignant
melanoma.23 Hence, a useful IHC diagnostic panel may
include both epithelial and melanocytic markers when
malignant melanoma is in the differential diagnosis.
PSA is expressed in the pagetoid cells of many cases
associated with an underlying adenocarcinoma of the
prostate.24 It may also be expressed in cases without any
associated carcinoma of the prostate; however, the
frequency of this ﬁnding was unknown because it had not
been previously formally tested.25 In the present study,
PSA was positive in only 1 patient who had a history of
prostate cancer, whereas other prostate markers (NKX3.1
and prostein) were negative, and CK7 and GCDFP15
were positive, rendering a primary EMPD diagnosis. Since
many elderly men have a clinical history of prostate cancer, this is a potential pitfall if the pathologist is not aware
of this phenomenon, which we have shown it is infrequent.
EMPD is negative for progesterone and estrogen
receptors. In contrast, in approximately half the cases,
ARs are expressed.25 In our study, all 13 cases that had
AR staining, showed strong immunoreactivity. Expression
of AR by tumor cells has led to suggestions that treatment
may be based on hormonal therapy such as that given in
prostatic cancer.26 Similarly, reports of overexpression of
HER2 protein and HER2/neu ampliﬁcation by ﬂuorescence in situ hybridization in cases of Paget disease also
suggest the possibility of clinical use of molecular targeted
therapy against the HER2 pathway.27,28 Although expression of HER2 has been used to diagnose Paget disease
of the breast, our ﬁndings indicate that this is not frequently expressed in scrotal EMPD.29
The standard of care for EMPD includes excisional
biopsy with wide margins or Mohs micrographic surgery.
Subclinical extension and the multifocal feature may
contribute to the high rate of recurrence with excision. We
noted that achieving clear margins is essential to control
the disease, similar to the other studies that show positive
margins were associated with local recurrence.17 Local
therapies such as 5-ﬂuorouracil, imiquimod, paclitaxel,
and trastuzumab may provide additional therapeutic
beneﬁt for some patients.30,31 In our study, 3 patients received imiquimod as part of their treatment, albeit all 3
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had recurrent disease post therapy. Because of the rarity of
scrotal EMPD, sufﬁcient data is not available to establish
the superiority of any speciﬁc chemotherapy over another.
Poor prognostic features in EMPD cohorts include
invasive disease/underlying dermal adenocarcinoma, internal carcinoma, lymphovascular invasion, lymph node,
and distant metastasis.17 Studies have shown that EMPD
with dermal invasion has higher rates of metastasis and
mortality in contrast to lesions restricted to the epidermis
that remain in situ for many years. In the current study, we
had 3 cases with 1 focus of dermal invasion. One patient
was lost to follow-up a year after his initial diagnosis and
reportedly died 25 months post diagnosis (patient #1).
Two other patients were alive at the end date of this study
(patient #8 and #12). These 2 patients, including 1 case
with lymphovascular invasion achieved NED at their last
follow-up (at 24 and 68 mo postlast treatment). This data
may suggest that the disease is slowly progressive, even in
patients with dermal invasion or lymphovascular invasion,
and these are not independent poor prognostic factors.

CONCLUSIONS
EMPD of the scrotum is mainly observed in elderly
patients and is a rare disease that is often delayed for a
long time before diagnosis. Biopsy should be performed in
patients with suspicious lesions, including those with persistent pruritic eczematous lesions that fail to resolve after
appropriate treatment. Patient with EMPD should also be
evaluated for the possibility of synchronous neoplasms,
although this is rare. Rarely, positive immunolabeling for
PSA in primary EMPD could lead to diagnostic confusion, especially in a patient with a clinical history of
prostate adenocarcinoma. Similarly, positive stain for
GATA3 could suggest a urothelial origin in a patient with
such clinical history. Wide local excision or Mohs micrographic surgery is the standard of care. A positive margin
is one of the most important risk factors for local recurrence. High frequency of positive margins suggests that
the disease extends beyond clinically visible lesions.
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