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Abstract Objective: Extramammary Paget’s disease (EMPD) is a rare cutaneous malignant
disease. Due to its rarity, there is a paucity of data regarding best treatment strategy. EMPD
primarily affects apocrine gland-bearing skin areas such as the vulva, scrotum, and penis.
Our objective was to provide a present-day rationale for diagnosis, pathogenesis, and treat-
ment of EMPD with a focus on recent progress in workup and management of the disease.
Methods: Literature on EMPD until February 2022 was assessed through PubMed, MEDLINE da-
tabases, and Google scholar. A narrative review of the most relevant articles was provided.
Results: EMPD usually presents with indolent growth while usually being diagnosed primarily as
carcinoma in situ. The foundation of EMPD treatment centers around prompt and accurate
diagnosis, wide local or Mohs micrographic surgical excision with proper management towards
the margin status, and careful consideration for lymphadenectomy in patients with regionally
positive disease. Conventional chemotherapies are alternative treatments modality for pa-
tients with distant metastases; however, they sometimes have suboptimal efficacy. At present,
there is no agreement regarding adjuvant or systemic therapies, although recent studies have
shown several insights into the molecular pathogenesis, tumor biology, and genomics of the
development and advancement of EMPD, which may lead to novel and targeted treatment ap-
proaches for metastatic EMPD in the future.
Conclusion: Patients with EMPD should seek care from physicians with expertise in disease
management and patient counseling. These patients should be surveilled with close
follow-up to evaluate them for disease recurrence or progression. Global collaborations with
groups such as the Global Society for Rare Genitourinary Tumors, and especially patient
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support groups are crucial in designing clinical trials to help elucidate more robust data in this
orphan disease.
ª 2022 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
Figure 1 Initial presentation of an ill-defined eczematous
lesion in the apocrine gland-bearing penoscrotal area. The
patient signed informed written consent to procedures and
publication.
1. Introduction

Extramammary Paget’s disease (EMPD) is a rare malignancy
of skin. It primarily affects apocrine gland-bearing skin
areas such as vulva, scrotum, and penis. The disease was
first described by Dr. Crocker in 1889 [1]. The lesions
generally manifest as infiltrative erythema with crust and
scale resembling skin disorders such as eczema (Fig. 1).
Given its rarity, EMPD is frequently considered an orphan
diagnosis. At present there is no consensus regarding the
optimal adjuvant or systemic therapies, although recent
studies have shown several insights into the molecular
pathogenesis, tumor biology, and genomics of the disease,
which may lead to development of novel treatment options
in the future.

2. Epidemiology

EMPD is a rare malignancy specifically developing in genital
and perianal skin, in addition to other sites with abundant
apocrine glands [2]. A recent study by Yin et al. [3] reported
the crude prevalence of EMPD in mainland China to be 0.4
per 1 000 000 population. Similarly, a study from 2012 by
van der Zwan et al. [4] reported that the crude incidence
rate in Europe was 0.7 per 1 000 000 population. However,
the true incidence of the disease is still unknown, but it has
been estimated to be as low as 0.12 per 100 000 [5e7]. Most
individuals are between 50 and 80 years old with the peak
age at diagnosis being 66 years old [7]. Gender de-
mographics differ between Western and Asian populations.
In studies with Caucasian populations, the disease showed
female predominance, with male-to-female ratios ranging
from 1:2 to 1:7 [5] while two studies by Ghazawi et al. [8]
and Cheng et al. [9] revealed male-to-female ratios of 1.5:1
and 3.5:1, respectively.

3. Classification and pathogenesis

Wilkinson and Brown [10] previously proposed classification
for vulvarEMPDaseitherprimaryor secondarywithdistinctive
prognosis. Primary or intraepidermal EMPD is associated with
apocrine gland ducts with favorable prognosis but if left un-
treated can become invasive. It is further classified into
intraepithelial cutaneous EMPD with invasion and intra-
epithelial cutaneous EMPD with manifestation of underlying
skin-appendage adenocarcinoma [5]. There are few reports
that EMPD may occasionally arise from adnexal stem cells or
Toker cells [9,10]. Secondary EMPD refers to a metastatic
epidermal spread usually derived from a separate primary
tumor representing about 25% of total cases. Secondary EMPD
can be related to prostate, bladder, urethra, rectum, cervix,
452
stomach, and kidney cancers with further sub-divisions into
other origins like anorectal and urothelial [5,11].

Stasenko et al. [12] in 2020 presented genomic
sequencing results from 26 patients with vulvar EMPD [12].
They identified the most common gene mutations being
PIK3CA (35%), ERBB2 (27%), and TP53 (27%). Other studies
have found mutations in RAS, rapidly accelerated fibrosar-
coma pathway genes, and AKT1 genes [13]. The epidermis
reveals the presence of Paget cells, characterized as large,
atypical cells with abundant, clear, and sometimes eosin-
ophilic cytoplasm in hematoxylin and eosin staining [5]. The
epidermal layer can often show acanthosis with hyperker-
atosis, parakeratosis, or ulceration. These cells can be
found as either singular or colonized by non-neoplastic
dendritic melanocytes. Most common histopathology fea-
tures for EMPD are carcinoma in situ, nodular growth pat-
terns, and glandular formation [12].

4. Diagnosis

EMPD lesions usually present as ill-defined eczematous le-
sions in the apocrine gland-bearing skin areas. Symptoms are
usually non-specific and include severe pruritus, erythema,
and in some cases hyperpigmentation with ulcerative lesions
(Fig. 1). Differentiating between the types of EMPD can be
done by using different types of staining and immunohisto-
chemistry techniques. Irrespective of the type, Paget cells
are usually positive for the diastase-periodic acid-Schiff re-
action, mucicarmine, and zirconyl hematoxylin, indicating
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the presence of neutral mucopolysaccharides [14]. CK7 and
CK20 play a vital role in distinguishing between primary and
secondary EMPD [5]. Additional factors like gross cystic-
disease fluid protein-15 can assist with differentiation but
the odds for a positive result in primary EMPD has been re-
ported to be 30.0%e52.6% [15]. Other distinguishing markers
could be CDX-2, and uroplakin II and III, which can provide an
accurate discrimination of primary and secondary EMPD [5].

Common symptomatology with benign skin conditions
and lack of established diagnostic criteria may delay the
diagnosis and treatment. Most patients present with failed
topical therapies such as corticosteroids or antifungal
medications [14]. Therefore, a history of failed topical
therapy warrants further investigation and biopsy. Poor
prognosis is linked with delayed diagnosis, depth of invasion
more than 1 mm, lympho-vascular invasion, and lymph
node metastasis at the time of diagnosis [16].
5. Management

Management strategies for EMPD include non-surgical and
surgical approaches as well as systemic therapy. A summary
of these approaches is presented in Table 1.
Table 1 A summary of different management strategies for EM

Management Modality

Non-surgical
management

Topical treatment: imiquimod

Photodynamic therapy: photoreactive d
such as aminolaevulinic acid

Radiation therapy

Laser ablation: Neodym:YAG, CO2,
and holmium lasers

Surgical
management

Surgical excision, punch biopsy,
and Mohs micrographic surgery

Systemic therapy Combination drug therapies: FP, FECOM
and PET therapy

CR, complete remission; EMPD, extramammary Paget’s disease; FECOM
5-fluorouracil and cisplatin; PET, cisplatin, epirubicin, and paclitaxel;
necrosis factor-alpha.

453
5.1. Non-surgical management

Clinicians should appropriately consider and counsel pa-
tients about all available treatment modalities including
surgical options, even though primary EMPD can often be
managed with nonsurgical approaches. The foremost
non-surgical treatment modalities include topical imiqui-
mod, photodynamic therapy (PDT), radiation therapy, and
laser ablation.

5.1.1. Topical treatment
Imiquimod is an immunomodulatory topical therapy and
works by innate immune pathway stimulation and inducing
inflammatory cytokines such as interleukin-6,
interferon-alpha, and tumor necrosis factor-alpha pro-
ducing an antitumor effect [17,18]. Imiquimod also func-
tions by binding to toll-like receptors, monocytes, and
dendritic cells resulting in apoptosis [5]. A 2020 study by
Snast et al. [18] investigated the utility of imiquimod for
EMPD involving a total of 110 participants. The participants
were provided with different doses from once a day to
twice per week. Complete remission (CR) was reported in
54% of patients (95% confidence interval [CI] 40%e67%),
and 85% of patients experienced 50% or more clinical
PD.

Summary

� Works [17,18] by innate immune pathway
stimulation and inducing inflammatory cytokines
such as IL-6, IFN-alpha, and TNF-alpha producing an
antitumor effect

� Advantage: small degree of clinical improvement
observed

� Disadvantage: no complete response
rugs, � Exposure to appropriate wavelength of light and

creating toxic-free radicals which destroy tumor
cells

� Advantage: non-invasive
� Disadvantages: palliative treatment, pain, and
photosensitivity

� Radiation doses ranging from 10 Gy to 64 Gy; study
[18] showed 97% patients showing CR with 50%
achieving improvement

� Advantage: primary or adjuvant therapy
� Disadvantages: mucosal and dermatological toxic-
ities, leukopenia, and variable degree of colitis,
cystitis, and urethritis

� Advantages: shorter operative time and less
bleeding,

� Disadvantage: longer healing period
� Advantages: fewer recurrences with wide local
excision

� Disadvantages: tumor border irregularities with
unclear margins missing satellite lesions.

, � Advantage: ideal for metastatic cases
� Disadvantages: insufficient data due to sample size

: 5-FU, epirubicin, carboplatin, vincristine, and mitomycin C; FP,
IL-6, interleukin 6; IFN-alpha, interferon alpha; TNF-alpha, tumor



Figure 2 Surgical management of extramammary Paget’s
disease. (A) Grossly involved skin is resected first; (B) The
margin is marked and resected separately for pathologic
assessment. The patient signed informed written consent to
procedures and publication.
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regression (95% CI 74%e90%). However unfortunately,
around 40% of participants who showed CR had disease
recurrence highlighting the importance of continued
follow-up [18].

Another available topical agent is 5-fluorouracil (5-FU)
which functions through interfering with DNA and RNA
synthesis [19]. A case series published in 2019 by Molina
et al. [19] studied the application of 5% 5-FU cream with
0.005% calcipotriene (a vitamin D analogue) twice per day
on patients with refractory EMPD. No patient was found to
have a CR; however, they had minimal degree of clinical
improvement.

5.1.2. PDT
PDT is a non-invasive treatment utilizing photoreactive
drugs, such as aminolevulinic acid, which are selectively
taken up by tumor cells. This is achieved by exposing the
target area to the appropriate wavelength of light, creating
toxic-free radicals that destroy tumor cells [5]. Overall
research showed that PDT may not be curative but is more
beneficial to be used as a palliative treatment to reduce
symptoms associated with EMPD lesions [5]. The most
common side effects include pain and photosensitivity [5].
However, a recent open-label, single arm study assessed
the efficacy and safety of PDT using hematoporphyrin de-
rivatives in EMPD patients. At a mean follow-up of 17.4
months, 72.7% (8/11) of the subjects showed CR with
different degrees of scar formation [20]. This pilot study
indicates PDT with hematoporphyrin derivatives could be a
potential therapy for patients with EMPD.

5.1.3. Radiation therapy
Radiation therapy can be used as both primary as well as
adjuvant therapy [21]. A systematic review evaluated the
use of radiotherapy in 67 patients [18]. Radiation doses
ranged from 10 Gy to 64 Gy delivered in 1e57 fractions.
This review found that overall, 97% of patients attained CR,
with all patients achieving at least a 50% improvement.
Approximately 34% of patients (95% CI 23%e47%) who
reached CR had disease recurrence [18]. The most common
side effects included mucosal and dermatological toxic-
ities, leukopenia, and variable degree of colitis, cystitis,
and urethritis [18].

5.1.4. Laser ablation
Superficial EMPD can be treated with the use of Neo-
dym:YAG, CO2, and holmium lasers. A study published by Li
et al. [22] reported data from 61 patients with
non-subcutaneous invasive EMPD. The patients were
divided into two treatment groups with similar de-
mographics and similarly sized lesions, but the cohorts were
nonrandomized. Fifty percent of the cohort were treated
with a traditional wide local excision and the remaining 50%
were treated with a holmium laser with treatment param-
eters of 1e2 J at 20 Hz [22]. Cohort treated with holmium
laser had a shorter operative duration and less bleeding but
with longer wound healing period. The report showed no
significant differences between the groups with respect to
recurrence-free survival or disease-specific survival. The
downside to this study was inconsistent follow-up duration
(ranging from 5 to 60 months). Moreover, details regarding
the type or nature of disease recurrence were not reported
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in this study [22]. Similar studies by Choi et al. [23] and
Louis-Sylvestre et al. [24] showed higher recurrence rates
of 67%e100% [23]. The major disadvantage of using this
technique is the lack of additional histologic data for
assessment of margins and depth of invasion. Overall, re-
searchers have advocated the use of laser ablation after
wide local surgical excision for the management of positive
margins, or elderly patients with several comorbidities that
are not appropriate surgical candidates [25].

5.2. Surgical management

The primary treatment option includes wide local surgical
excision of the target area (Fig. 2). Major obstacles for
surgery are tumor border irregularities resulting in unclear
margins and cases where satellite lesions are present. In a
study conducted by Murata and Kumano [26], analysis was
done by surgically treating with a 1 cm incision margin. It
was determined that clinically determined border of
well-defined EMPD lesions corresponded well to the histo-
pathologic border and well-demarcated lesions of EMPD can
be adequately treated with 1 cm margin resection [26].
Another case study by Adashek et al. [27] described using a
punch biopsy-based mapping technique for determination
of true borders of the lesion, by marking the skin sur-
rounding the lesion and obtaining 2 mm punch biopsies
circumferentially every 1 cm out to 5 cm from the visible
edges of the lesion. Contrary to this approach, some have
advocated for smaller margins between 1 cm and 2 cm
[27,28]. Closer margins presented higher recurrence rates
but could minimize wound defects that might require sub-
sequent skin graft or perineal reconstruction procedure
(Fig. 3) [29]. A study by Long et al. [30] with 154 cases of
EMPD concluded that females were more likely than males
to have a positive margin, and Mohs micrographic surgery
resulted in an over 10-fold reduction in the risk of positive
margins compared to the standard treatment (wide local
excision) [5,29,30]. They also concluded that recurrence
risk was 3.5 times more in those with positive pathologic
margins compared to those with negative margins (95% CI
1.7e7.2, p<0.001) [30].

Although EMPD is an intraepithelial malignancy, it may
be accompanied with dermal invasion and clinically positive
regional lymph nodes. Lymph node dissection is the stan-
dard of care in such cases, although level I evidence
showing that lymph node dissection improves survival is still
lacking [5]. A multicenter retrospective study by Fujisawa



Table 2 A summary of studies included in this review article.

Management Modality Study Case, n Outcome Best clinical use

Non-surgical
management

Imiquimod Snast et al., 2020 [18] 110 � CR in 54% (95% CI 40%e67%)
� Clinical regression of greater than
50% in 85% of patients (95% CI 74%
e90%)

� 40% of patients had recurrence
5-FU Molina et al., 2019 [19] 3 (recurrent

refractory EMPD
cases) product used:
5% 5-FU cream with
0.005% calcipotriene

� No patient was found to have a CR;
however, they had minimal degree
of clinical improvement

PDT Ishizuki and Nakamura, 2021
[5]

NA � Multiple cases have shown anti-
tumor response with PDT

� PDT can only be used as palliative
treatment to reduce symptoms

� EMPD lesions of <4 cm

Radiation doses ranged from
10 Gy to 64 Gy delivered in
1e57 fractions

Snast et al., 2020 [18] 67 � 97% of patients attained CR
� Patients achieved at least a 50%
improvement

� 34% of patients (95% CI 23%e47%)
who reached CR had disease
recurrence

� Primary or adjuvant
setting

Holmium laser Li et al., 2014 [22] 61 � Shorter operative time, less
bleeding, but with longer wound
healing period.

� Disease limited to the
dermis and epidermis
areas

Carbon dioxide laser Choi et al., 2001 [23] and
Louis-Sylvestre et al., 2004
[24]

3 � Higher recurrence rates of 67%
e100%;

� Conclusion: use of laser ablation
after wide local surgical excision

� Primary or adjuvant
setting

Surgical management Wide excision
(1 cm incision margins)

Murata et al., 2005 [26] 46 � Clinically determined border of
well-defined lesions of EMPD
corresponded well to the
histopathologic border

� No local recurrence was observed in
24e115 months of follow-up

� Well-defined EMPD le-
sions only

Mohs micrographic surgery Long et al., 2017 [30] 154 � 10-fold reduction in the risk of
positive margins

� Recurrence risk was 3.5 (95% CI 1.7
e7.2, p<0.001) times more in those
with positive pathologic margins
compared to those with negative
margins

� 1st line: primary exci-
sion or for recurrences
from wide local
excision

Punch biopsy Adashek et al., 2019 [27] 41
(continued on next page)
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Table 2 (continued )

Management Modality Study Case, n Outcome Best clinical use

� Cases with carcinoma in situ
showed nodular growth patterns
and glandular formations

Sentinel lymph node biopsy Fujisawa et al., 2015 [31] 151 � Multivariate analysis revealed that
dermal invasion (odds ratio 5.8,
pZ0.04) and lympho-vascular
invasion (odds ratio 18.0,
pZ0.0023) were independent
factors

� No difference in survival between
patients with or without sentinel
lymph node metastasis (pZ0.71)

� In cases where regional
metastasis is present

Systemic therapy FECOM therapy Oashi et al., 2014 [33] 7 � Partial response found in four
patients

� Median overall survival was 9.4
(range: 7.6e17.3) months

� Median progression-free survival
was 6.5 (range: 2.6e7.9) months

� 1-year survival rate was 43%

� Metastatic EMPD

HER2 Tanaka et al., 2013 [34] 104 � HER2 protein was overexpressed in
16 cases (15%) in total

� Deep invasion and
lymph-node metastasis

� Aggressive EMPD cases
Combination chemotherapy
of low-dose FP

Tokuda et al., 2015 [36] 22 � The overall survival ranges were 5
e51 (median: 12) months in all 22
patients, 6e51 (median: 13) months
in the 13 patients showing CR or PR,
and 5e12 (median: 11) months in
the 6 SD patients.

� Advanced EMPD cases

Trastuzumab Fukuda and Funakoshi, 2018
[37]

3 � Two cases achieved PR
� One case showed CR

� Metastatic EMPD

Trastuzumabþpaclitaxel Fukuda and Funakoshi, 2018
[37]

3 � Three cases showed PR � Metastatic EMPD

DocetaxelþS-1 Fukuda and Funakoshi, 2018
[37]

4 � Three cases achieved PR; one case
achieved CR.

� Metastatic EMPD

CI, confidence interval; CR, complete remission; EMPD, extramammary Paget’s disease; 5-FU, 5-fluorouracil; FECOM, 5-FU, epirubicin, carboplatin, vincristine, and mitomycin C; FP, 5-FU
and cisplatin; HER2, human epidermal growth factor receptor 2; PDT, photodynamic therapy; PR, partial response; S-1, 1-(2-tetrahydrofuryl)-5-fluorouracil þ 5-chloro-2, 4-dihydrox-
ypyridine; SD, stable disease; NA, not available.
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Figure 3 Post-operative wound healing following resection
and skin graft for extramammary Paget’s disease. (A) Imme-
diate; (B) 1-month; (C) 2-month; (D) 1-year. The patient signed
informed written consent to procedures and publication.
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et al. [31] involving 151 patients with invasive disease be-
tween 1998 and 2012 investigated the role of sentinel
lymph node biopsy in EMPD. Among this cohort, 107 had no
clinically apparent lymphadenopathy and all these patients
underwent sentinel biopsies. Fifteen percent of these pa-
tients who were clinically negative were finally found to
have lymph node metastasis. This was associated with a
greater depth of invasion and lympho-vascular invasion of
the primary specimen [31]. The results of this study sug-
gested that sentinel lymph node biopsy should be sought in
patients with invasive disease in the absence of clinically
evident lymphadenopathy. This study raised the possibility
that early detection and lymph node dissection may
improve the survival of patients with early-stage lymph
node metastasis [31].

5.3. Systemic therapy

Metastatic disease has a poor 5-year overall survival rate of
less than 10% [32]. Currently, there is no standard systemic
treatment regimen for such patients [33]. Available combi-
nation therapy includes 5-FU and cisplatin (FP therapy),
5-FU, epirubicin, carboplatin, vincristine, and mitomycin C
(FECOM therapy), cisplatin, epirubicin, and paclitaxel (PET
therapy), or combination S-1 (combination of tegafur, 5-FU,
and 5-chloro-2-4-dihydroxypyridine) and docetaxel, S-1
monotherapy, or docetaxel monotherapy [33e36]. Although
overall median survival is less than 1 year, patients on FP
and FECOM regimens have demonstrated a median
progression-free survival of 5.2 months and 6.5 months,
respectively [33,36]. Several studies have focused on HER2-
PI3K/ERK signaling but not all EMPD cases showed
overexpression of HER2. Only 15%e58% of patients exhibited
HER2 overexpression on immunohistochemistry and
fluorescence in situ hybridization studies in both primary
and lymph node metastatic lesions [33,36]. HER2
over-expression was discernible in invasive EMPD cases and
was associated with multiple lymph node metastases [36].
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Therefore, monoclonal antibodies targeting HER2 which
were originally used in breast cancer, such as trastuzumab,
may have role in treatment of metastatic EMPD. Some
hormone receptors such as the estrogen receptor have also
been investigated [37]. EMPD is usually expressed with a low
4% estrogen receptor -positivity rate but has a high 54%e90%
androgen receptor-positivity [38]. Androgen receptor
expression is more commonly associated with invasive EMPD
[38]. Further investigations have been made in androgen
blockade agents that are commonly used in advanced
prostate cancer. Use of combination of androgen blockade,
an antiandrogen (bicalutamide), and a luteinizing hormone-
releasing hormone agonist (leuprolide acetate) was re-
ported in one case study [39]. Combination efficacy was only
seen for a six-month period and in a single case with wide
metastatic EMPD which resulted in reduction of multiple
EMPD bony metastases [39]. There have been few studies
investigating the expression of programmed death-ligand 1
(PD-L1) to aid in better characterizing the immune land-
scape for these tumors. Karpathiou et al. [40] investigated
the expression of CD3, PD-L1, and CTLA-4 in 22 patients with
EMPD, involving the vulva, anus, and inguinal region. None
of these cases were found to express PD-L1, but CTLA-4
expression was identified in nine of those cases with most
cases showing stromal CD3 and intra-epithelial CD3 expres-
sion [40]. Another study by Goto et al. [41] investigated 39
cases to identify PD-L1 and programmed cell death protein 1
staining. Out of 90% of the cohort with genital EMPD, 59% of
cases with carcinoma in situ and 41% cases with invasive
disease, none of which were found to express PD-L1,
respectively [41]. Fujimura et al. [42] in 2016 reported
that three of six cases of EMPD expressed PD-L1, even
though the data collected from several studies suggest that
PD-L1 expression is exceedingly rare suggesting involvement
of other immune pathways. Guercio et al. [32] published
one case report describing management of metastatic EMPD
with combination of ipilimumab and nivolumab, after pro-
gressing on cytotoxic chemotherapy. This combination
therapy resulted in a partial response lasting 7 months. Such
case report represents one of earliest in the literature uti-
lizing combination systemic immunotherapy for metastatic
EMPD.

A summary of studies included in this review article is
provided in Table 2.

6. Conclusion

EMPD is a rare disease and as a result, lacks standardization
of treatment guidelines. Treatment currently centers on
accurate diagnosis, surgical excision with negative margins,
and consideration of lymphadenectomy in patients with
regionally positive disease. Conventional chemotherapies
are an alternative treatment modality for patients with
distant metastases. At present there is no standard adju-
vant or systemic therapy although recent studies have
shown several insights into the molecular pathogenesis,
tumor biology, and genomics of the development and
advancement of EMPD, which may lead to novel treatment
approaches in the future. Patients with EMPD should be
referred to experienced centers and physicians with
expertise in disease management and patient counseling.
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Global collaborations with supportive groups can be
considered crucial in designing clinical trials and effective
database evaluation.
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