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A B S T R A C T   

Extramammary Paget disease (EMPD) is a rare neoplasm with uncertain histogenesis, usually presenting in the 
anogenital area, most commonly in the vulva. The disease is characterized by slow grow and high recurrence 
rates. This article reviews the epidemiological, clinical, morphological, genetic and treatment features of EMPD 
of the vulva reported in recent years.   

Introduction 

In 1874, Sir James Paget reported a series of 15 cases of chronic skin 
eruption of the nipple and areola, associated with an intraductal carci
noma of the mammary gland, a condition that is now referred to as 
mammary Paget disease.1 In 1889, shortly after James Paget’s report, 
Crocker described the first case of Paget disease involving the extra
mammary (penoscrotal) skin.2 The first case of Paget disease of the 
vulva was described by William Dubreuilh in 1901.3 

Epidemiology 

EMPD is rare, representing approximately 1% – 2% of neoplasms in 
the anogenital area..4-6 The disease usually involves the anogenital area, 
most commonly the vulva.6,7 

The overall European incidence of EMPD is 0.7 per 100,000 persons 
per year.7 EMPD incidence is increasing by 3.2% every year, affecting 
hormonally-targeted tissues such as the vulva and scrotum.8 

Classification 

The EMPD can be classified into primary or secondary forms, the 
latter representing intraepithelial spread of an underlying carcinoma 
arising in the urogenital or gastrointestinal tracts.9–12 

A majority of primary EMPD are intraepithelial neoplasms. When 
invasion into the dermis occurs, they are designated as invasive or 

microinvasive carcinomas. The latter defined as stromal invasion to a 
depth of no more than 1 mm below the basement membrane.13 

Pathogenesis 

The histogenesis of primary EMPD is uncertain. Cutaneous adnexa, 
clear cells of Toker, pluripotent stem cells in the epidermis, keratino
cytes and anogenital mammary-like glands (AGMLG) have been pro
posed as possible sites of origin.9,14–27 

Primary EMPD originates in the skin (EMPD in sensu stricto) and is 
analogous to mammary Paget disease (MPD). Unlike primary EMPD, in 
MPD, there is almost always an underlying in situ or invasive carcinoma 
and the intraepidermal Paget cells are assumed to be the result of up
ward migration and epidermotropism from the underlying neoplasm. In 
very rare cases lacking any underlying carcinoma, the Toker cells of the 
nipple are considered to be the source of the disease.9 

By analogy with mammary Paget disease, rare cases of primary 
EMPD may originate in ductal carcinoma in situ (DCIS) or invasive 
carcinoma in anogenital mammary-like glands (AGMLG) with a subse
quent upward migration of the neoplastic cells into the epidermis and 
possible later breach through the basal membrane. Ductal changes usual 
and atypical ductal hyperplasia in AGMLG can then be regarded as 
earlier precursor lesions of primary EMPD.9,15,28 
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Clinical features 

Vulvar EMPD is reported to occur most often in postmenopausal 
Caucasian women, with the median age at presentation ranging from 70 
to 75 years..29–31 In women, 81.3% of EMPD cases are related to the 
vulva; the most common location is the labium majus followed by the 
labium minus and clitoris (Fig. 1).8,32 

The clinical presentation of EMPD has no pathognomonic symptoms 
or specific clinical aspects. It presents as a relatively well-demarcated 
erythematous plaque with typical white scaling known as “cake-icing 
scaling”. There often may be scaling, excoriations, and/or crust with a 
papillomatous surface (Fig. 1). Rarely, hyperpigmentation, hypo
pigmentation, or depigmentation may be seen. The extent of disease 
varies considerably with average size about 5 cm (range from 1 to 20 
cm).9,30,33–37 EMPD may cause itching, burning sensation, tenderness 
and pain. EMPD is a slow growing malignancy with symptoms are 
typically present for an average of almost 2 years before the diagnosis is 
made.21,38–40 Local recurrences may result in involvement of large area, 
beyond the vulva (Fig 1). 

Rarely, patients present with multicentric EMPD. These cases show a 

striking male predominance and are rare in white individuals.41–44 

Pathological features 

Paget cells are large and pleomorphic, characterized by vesicular 
nuclei, prominent nucleoli and abundant pale, clear, basophilic or 
amphophilic cytoplasm (Fig. 2A). They are usually spread as single cells 
throughout the epidermis or confined to the lower and middle epidermal 
layers. Neoplastic cells may form well-demarcated rounded solid nests 
or gland-like structures adjacent to the basement membrane (Fig. 2A, 3). 
The latter are usually small and simple, but sometimes have a more 
complex architecture including cribriform growth and large glandular 
formations with apocrine secretion.9,30,45–47 

In cases where large intracytoplasmic mucin droplets displace the 
nucleus eccentrically, Paget cells assume signet-ring cell appearances 
(Fig. 2B). Rare cytological variations of Paget cells include cells with 
hyperchromatic nuclei, multinucleation, partially scalloped nuclei 
imitating sebocytes, and cells with intracytoplasmic inclusions. Mitotic 
figures may be seen, but are uncommon9,30,45 

In some cases, there are reactive epidermal changes including 

Fig. 1. Clinical presentation of the EMPD in the anogenital area. The disease manifests as relatively well demarcated areas (A, B) and progressed over years beyond 
the anogenital areas with locoregional metastases (C). 
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fibroepithelioma-like changes, papillomatous hyperplasia, squamous 
and psoriasiform hyperplasia. In the upper dermis there may be a dense 
inflammatory infiltrate with small capillary proliferation.9,30,46–48 A 
relatively uncommon EMPD may morphologically demonstrate resem
blance to syringocystadenocarcinoma papilliferum in situ.9,49 

Hyperpigmentation clinically seen in rare cases results from an 
increased number of dendritic melanocytes, abundant intracytoplasmic 
melanin in pagetoid cells, or presence of melanophages in the underly
ing dermis (Fig. 2C).50–52 

Involvement of adnexa is a very common feature (>90% of cases of 
primary EMPD), likely contributing to the spread of carcinoma into 
deeper tissues.15,26,53,54,55 Hair follicles (Fig. 4) and eccrine ducts are the 
most common colonized adnexa; several patterns of adnexal involve
ment have been described.56 The maximal depth of involvement found 

in one study was 3.6 mm, with median for each adnexal structure 
ranging from 0.93 mm (eccrine ducts) to 2.55 mm (eccrine secretory 
coils).9,56 

Association of EMPD with an underlying mammary-type carcinoma 
is a rare event (<5% cases) and often characterized by a more aggressive 
behavior.11,40,57,58 These carcinomas are identical to their breast ana
logs, most have features of invasive ductal (no special type) carcinoma 
and most likely originate in anogenital mammary-like 
glands..28,59,60,58,61,62 Some are DCIS..63,61 Carcinomas with mixed 
ductal and lobular features and lobular carcinomas are extremely rare 
associated with EMPD.9,64,65,66 

EMPD rarely coexists with melanoma,67,68 vulvar intraepithelial 
neoplasia (VIN)/squamous cell carcinoma (SCC) in situ,69,70,71,72 inva
sive squamous cell carcinoma,48 basal cell carcinoma,73 condyloma 
accuminatum,74,75 and hidradenoma papilliferum.76,77,78 

Histochemistry and immunohistochemistry 

Paget cells usually contain mucin that stains with mucicarmine 
(Fig. 5A), periodic acid Schiff reagent, aldehyde fuschin, and zirconyl 
haematoxylin.79 Alcian blue is the stain of choice for mucin-staining 
EMPD. Electron microscopic studies showed that there are secretory 
and nonsecretory (lacking secretory granules) cell types in the 
neoplasm.80 

Numerous immunohistochemical markers have been studied in 

Fig. 2. Large and pleomorphic Paget cells with vesicular nuclei, prominent 
nucleoli and abundant pale, clear cytoplasm. Note a gland-like structure (A). 
Signet-ring cell appearances of Paget cells in EMPD (B). Pigment variant of 
EMPD with melanin pigment occurs in the cytoplasm of neoplastic cells (C). 

Fig. 3. Prominent glandular structure with apocrine secretion in EMPD (A, B). 
Staining for CK7 (B). 
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EMPD, but diagnostic and prognostic applying of these markers remains 
minimal. For practical purposes, neoplastic cells in primary EMPD 
consistently react with CK7 (Fig. 5B) and often express CEA and GCDFP- 
15. A combination of certain markers can be used in the distinction 
between primary EMPD and secondary EMPD arising from other sites 
and few markers related to prognosis (these are discussed below).81,82 

In recent years the information about targetable biomarkers in EMPD 
has been published.83, 84 Tessier-Cloutier et al. demonstrated that breast 
cancer subtyping can be applied to vulvar EMPD.85 Her2/neu positivity 
has been reported in 20% to 80% of patients86,87,88,89 Androgen receptor 
expressed in the majority of EMPD and often positive immunostaining 
with estrogen receptors may be seen in EMPD. Several cases of positive 
PD-L1 VPD were reported in the literature.83,90 

Differential diagnosis 

Due to the non-specific presentation, the clinical differential diag
nosis of VPD consists of eczema, vulvovaginal candidiasis, psoriasis, 
lichen simplex chronicus, lichen sclerosus, VIN, SCC, histiocytosis, and 
others.29,37,91 

The histological differential diagnosis mostly concerns tumors and 
diseases with pagetoid pattern of a spread in the epidermis.40,46,91 

The most important issue is distinction between primary and sec
ondary EMPD, the latter being the result of intraepithelial spread from a 
visceral carcinoma (reported incidence of such an association varies 
from 5% to 30%).38 Secondary EMPD originates mostly from a malig
nancy of the gastrointestinal tract (distal colon, rectum) or the urogen
ital tract (urinary bladder).,45,92 or rarely, vulvar EMPD may arise from 
a Bartholin gland carcinoma.93 

Tumors secondary to colorectal carcinoma resemble gastrointestinal 
glands with stratified columnar cells, signet-ring cells, goblet cells and 

intraluminal dirty necrosis and are often immoreactive for CK20, CDX2 
and GCDFP15.92,94,95,96 In the rare cases of CK7+/CK20- colorectal 
carcinomas causing secondary EMPD, CDX2 is very useful IHC marker.97 

Of note, secondary EMPD may arise in association in-situ colorectal 
lesions98 

Paget cells in cases secondary to urothelial carcinoma resemble high- 
grade urothelial cells with anaplastic nuclear features, variable nuclear 
shapes, coarse irregular chromatin, infrequent or non-prominent 
nucleoli and have a high mitotic rate.91 Uroplakin-III expression helps 
establish urothelial carcinoma as the cause of EMPD.99 

Vulvar Toker cells may be confused with Paget cells especially when 
hyperplastic and/or forming glandular structures. Toker cells typically 
occur as an incidental finding accompanying a lesion other than EMPD.9 

Willman et al. reported one case showed hyperplasia of Toker cells 
overlying an AGMLG without atypical cytological features.16 The 
immunoprofile of vulvar Toker cells has not been adequately studied. 
Although several studies of mucin core protein expression indicated 
these may be a helpful diagnostic markers,100,101,102 a subsequent study 
has shown a lower specificity of their positive immunostaining.103 

Mucinous metaplasia of the vulvar surface squamous epithelium is 
characterized by the uniformity of the surface mucinous epithelium 
replacing rather than infiltrating the original squamous epithelium, the 
absence of cellular atypia and a pagetoid pattern.104,105 

VIN (including HSIL/squamous cell carcinoma in situ) and melanoma, 
especially if exhibiting a pagetoid pattern of involvement, must also be 

Fig. 4. Involvement of hair follicle in EMPD.  

Fig. 5. Involvement of eccrine/apocrine ducts (A, B) and hair follicle (B) in 
EMPD. Staining for mucicarmine (A) and CK7 (B). 
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distinguished from EMPD. The histological and immunohistochemical 
differential diagnosis between these tumors is presented in the 
Table 1.,29,46,91,106–108 

Pagetoid dyskeratosis is another potential mimic of EMPD that rep
resents a reactive process whereby collections of normal keratinocytes 
are induced to proliferate, possibly secondary to friction.111,112 Pagetoid 
dyskeratosis cells have clear-to-pale, finely granular cytoplasm, distinct 
cytoplasmic borders, and pyknotic nuclei surrounded by clear halos. 
They are mucin-negative and do not express EMA, CEA, or 
low-molecular-weight keratins.113 

EMPD may also be difficult to distinguish from exclusively or pre
dominantly epidermotropic metastasis of visceral carcinoma wherein the 
metastatic cells are confined to the epidermis and spread in a pagetoid 
manner.114,115 

Clear cell papulosis is a rare condition with unknown cause charac
terized by multiple hypopigmented macules or palpable papules some
times in a linear arrangement distributed in the pubic area, lower 
abdomen and anterior trunk occurs predominantly in otherwise healthy 
Asian children younger than 6 years. Microscopically, it is characterized 
by round cells with ample clear cytoplasm and pale, sometimes grooved 
nuclei, distributed among the basal keratinocytes, sharing a similar 
immunoprofile with EMPD.116,117,118,119,120,121,122 

Langerhans cell histiocytosis is a disease with a broad spectrum of 
clinical presentations. Few cases revealed the unique presentation 
limited to the genitalia and the morphological similarity to EMPD have 
been published.29,123 

Syringomatous ductal proliferations and syringoma-like structures can be 
associated with several inflammatory and neoplastic conditions in the 
vulva including EMPD and represent another pitfall.124 

Molecular biology 

Mutations in genes encoding PI3K/AKT cascade have been found in 

EMPD.90,125,126,127, 128 Takeichi et al. identified FOXA1 mutations, a 
GAS6-FOXA1 fusion gene, and somatic hotspot mutations in the FOXA1 
promoter region in 11 of 48 EMPD patients (23%).129 Genetic alterations 
in MMR genes,130 in the key genes of RAS/RAF pathways,128 MUTYH, 
ТР53 genes90 may be involved in the pathogenesis of this disease. Kiniwa 
et al. identified somatic mutations in 9 genes, including seven patho
genic (CDK11B, ERBB2, ESRRA, NUP93, PIK3CA, TP53, and ZFHX4) and 
two frameshift mutations (UHRF1 and ZFYVE19).131 

A study using comparative genomic hybridization revealed that the 
most recurrent change was amplification at chromosomes Xcent-q21 
and 19, and loss at 10q24-qter.132 

Results of HER2/neu gene amplification studies are conflicting the 
rate ranging from 7%133 to 43%.89 TOP2A gene amplification was 
detected in 16.7% of EMPD.90 

Therapeutic options 

The diagnosis of EMPD must trigger a laboratory work-up aiming to 
detect/exclude an underlying malignancy.7 In cases of secondary EMPD, 
the therapeutic management is determined by the origin of the visceral 
carcinoma and its histological types.,45,134,135 

The knowledge regarding the natural course of primary vulvar EMPD 
is limited. The ‘Radiumhemmet series’ of 28 women contained 4 un
treated women, of whom two were inoperable and two women refused 
surgery. Both inoperable patients died of other causes. One of the pa
tients who refused surgery had progressive disease and the other patient 
died of a squamous cell carcinoma of the vagina..136 

Despite the fact that numerous treatment modalities are available for 
EMPD, there are no standardized therapeutic guidelines. Surgical 
treatment is still considered to be the gold standard.108,137 

In case of non-invasive EMPD, wide local excision is the treatment of 
choice. Because sometimes EMPD extends diffusely beyond the visible 
clinical extent it becomes very difficult to make margin controls. 

Table 1 
The histological and immunohistochemical differential diagnosis between EMPD, SCC in situ/HSIL and superficial spreading malignant melanoma.   

EMPD SCC in situ/HSIL Superficial spreading malignant 
melanoma) 

Basal cell layer Often intact beneath aggregates of Paget’s cells Usually involve in the neoplastic process; 
effacement of the basal layer 

Typically involver 

Pagetoid cells Above the dermo-epidermal junction At the full-thickness of the epidermis At the dermo-epidermal junction 
Usually predominant in the 

epidermis 
Single cells Full-thickness atypia Nests of cells 

Involvement of adnexa ++ ∓ +

Glandular formation ± – – 
Paget cells in cornified layer ++ ∓ ±/+
Clefts in the epidermis Between Paget cells (individual or aggregates) 

and surrounding keratinocytes 
– Between aggregates of melanocytes and 

surrounding keratinocytes 
Dyskeratotic cells in the spinous 

layer 
– + – 

Acid mucopolysaccharide in 
cytoplasms 

+ -** – 

Signet ring cells ±/+ – – 
Melanin in the cytoplasm Uncommon in Paget cells, when present sparse 

and as large granules 
∓ Fine granules throughout the cytoplasms of 

the pagetoid cells 
Mitotic figures ++ + ±

Epidermal hyperplasia ++ + ±

Ulceration + ± ∓

Spontaneous regression 
changes 

– – +

Lichenoid infiltrate in papillary 
dermis 

+ ∓ ∓

Neutrophils in epidermis +, especially in foci of necrosis and/or ulceration ± ∓

CK7, CEA, GATA3, GCDFP15 + -* – 
HMB45, Melan-A – – +

P16 ∓ + – 
P40 (p63) – + –  

* CK7 is typically absent in VIN, but there have been reports of VIN with CK7 positive cells.106,109 VIN associated with mucinous differentiation and positivity with 
CK7 and CEA is another potential pitfall.110. 

** Very rare. These cases may be regarded as the vulvar analogue to cervical SMILE (Stratified mucin-producing intraepithelial lesion).110. 
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Therefore, Mohs micrographic surgery has emerged as the gold standard 
for the excision of EMPD lesions. Recurrence rates of 23% for MMS 
versus 33% for conventional excision with margin control have been 
reported.138 Patients with an underlying adnexal adenocarcinoma or 
stromal invasion more than 1 mm need more aggressive treatment, with 
excision to the fascia coupled with lymphadenectomies.46,108,137 

Nonetheless, patients treated with wide local excision had a significantly 
longer survival than patients treated with other more radical 
treatments.11 

There are no well-established guidelines relating to the extent of 
surgical excision required or depth of pathological sampling. However, 
the depth of secondary adnexal involvement (up to 3.6 mm) and the 
depth of location of AGMLG (up to 3.9 mm) should be taken into 
account.9,56,139 

EMPD is characterized by high recurrence rate despite surgery as 
well as the potential morbidity, tissue loss and functional impairment 
that may result from surgical intervention. Thus, alternative therapies 
are being investigated. 

Radiation treatment can be utilized for inoperable lesions, in patients 
with an underlying adenocarcinoma or as an adjunct to surgery in order 
to prevent local recurrence or.46 Karam et al. reported that patients who 
received radiation, alone or in combination with site directed surgery, 
did not fare any better than patients who underwent surgery alone.140 

Photodynamic therapy is another non-invasive method of therapy 
that might be used as a primary treatment approach or as an adjunctive 
therapy to surgical and/or medical interventions. It involves the light 
activation of a photosensitizer in tumor cells.141 

Laser therapy has been applied in non-invasive cases as a primary 
modality but is limited to the treatment of superficial lesions alone, as 
the depth of photon penetration is only a few millimeters.142 

Systemic chemotherapy can be used if patients with contraindica
tions to surgery and radiotherapy and for treatment of metastatic 
EMPD. These chemotherapeutic agents (5-FU, Cisplatin, Carboplatin, 
Docetaxel and others) have been used as single agents or in combination 
with varying degrees of success.46,91,143,144,145 Targeted therapy is a 
new therapeutic strategy in cases of EMPD showing the overexpression 
of Her-2/neu. Trastuzumab can either be used as a single agent, 
resulting in significant disease regression, or in combination with other 
agents such as Paclitaxel.146 

Local application of cytotoxic drugs (bleomycin, 5-fluorouracil) 
alone is not sufficient. However their usage may decrease the margins 
of the lesions or assist in visualization, making surgical resection more 
efficacious.147,46 

Imiquimod, the topical immune-response modifier, can be consid
ered an alternative to surgery, an adjunct before or after surgery, and 
even part of a therapeutic combination with other treatment modalities. 
When associated cancers and invasive growth are excluded, imiquimod 
appears to be a safe and effective.108,148,149,150 Imiquimod and radio
therapy are thought to be the most appropriate nonsurgical modalities 
for EMPD treatment.151,152 Trofymenko et al. concluded that there was 
no difference in survival for surgically and nonsurgically treated 
patients.153 

Prognosis and behavior 

The prognosis of primary EMPD, in particular for non-recurrent cases 
and those with no invasive component, is generally good. In the group of 
patients with EMPD in situ, five-year survival rate was from 98 to 
100%.140,154 

However, the 5-year disease specific survival is 94.9% for localized 
disease, 84.9% for regional disease and 52.5% for distant disease140 and 
33.3% in EMPD with the invasion to the reticular dermis.154 

Patients with clitoral involvement had a higher incidence of death 
from disease11 and perianal location of Paget’s disease is associated with 
more adverse prognosis.155,156,157,158 The presence of a nodule on the 
primary lesion, the level of tumor invasion, presence of lymph node 

metastases were found to be a significant prognostic factors in 
EMPD159,160 along with tumor thickness.155 

Among various immunohistochemical markers it have been shown 
that overexpression of p53161,162,163 and loss of expression of E-cadherin 
correlate with stromal invasion.164 The proportion of Her2/neu positive 
cases was higher in recurrent lesions, suggesting more aggressive 
behavior.88 Aoyagi et al. observed Ki-67 and cyclin D1 to be expressed at 
significantly higher levels within invasive lesions when compared to in 
situ lesions.165 The pattern of mucin expression may vary according to 
the presence or absence of (micro)invasion in EMPD.101 In addition, 
chemokines CXCR4 and CXCR7 can be used as prognostic biomarkers 
and prediction of aggressiveness of EMPD.166 Furthermore, PIK3CA and 
AKT1 mutations were significantly correlated with CDH1 hyper
methylation which could explain why the majority of EMPD cases with 
mutantPIK3CA and AKT1 were invasive.128 

EMPD has a high recurrence rate of 12% to 58% (mean 32%−

33%).30,40 Several factors including site of involvement and treatment 
modality affect recurrence. 

The data about the relation of positive surgical margins and their size 
with high recurrence rate is controversial.11,30,34,161,167,168 Recurrences 
have also been attributed to multicentricity167 and skip areas. Adamsons 
and Reisfeld showed that tumor cells can be demonstrated histologically 
well beyond the grossly visible margins of the lesion.169 Anther report 
showed that clinically determined border of well-defined lesions of 
EMPD corresponded well to the histopathologic border.170 Local inva
sion and lymphovascular invasion have also been shown to correlate 
with recurrent disease161 along with epidermal acantholysis.30 

Conclusion 

EMPD is a rare condition with uncertain histogenesis that poses 
difficulties of clinical and histopathological diagnosis and management. 
The correct diagnosis is sometimes delayed by years. EMPD may be 
associated with an underlying carcinoma. Hence, following the micro
scopic diagnosis, an extensive search for an associated malignancy 
should be initiated. Patients with EMPD have a high rate of recurrence 
with many factors suggested to be associated with recurrences. In recent 
years the information about targetable biomarkers in EMPD has been 
published. Thus, further large studies are needed to clarify molecular 
mechanisms in EMPD and to identify individual patients with targetable 
molecular alterations. 

References 

1 Paget J. On disease of mammary areola preceding cancer of the mammary gland. 
St. Bartholomew R Lond Hosp Rep. 1874;10:87–89. 

2 Crocker HR. Paget’s disease affecting the scrotum and penis. Trans Pathol Soc Lond. 
1889;40:187–191. 

3 Dubreuilh W. Paget’s disease of the vulva. Br J Dermatol. 1901;13:403–413. 
4 Billings SD, Roth LM. Pseudoinvasive, nodular extramammary Paget’s disease of 

the vulva. Arch Pathol Lab Med. 1998;122:471–474. 
5 Curtin JP, Rubin SC, Jones WB, Hoskins WJ, Lewis Jr JL. Paget’s disease of the 

vulva. Gynecol Oncol. 1990;39:374–377. 
6. Lam C, Funaro D. Extramammary Paget’s disease: summary of current knowledge. 

Dermatol Clin. 2010;28:807–826. 
7 van der Zwan JM, Siesling S, Blokx WA, Pierie JP, Capocaccia R. Invasive 

extramammary Paget’s disease and the risk for secondary tumours in Europe. Eur J 
Surg Oncol. 2012;38:214–221. 

8 Zhou S, Zhong W, Mai R, Zhang G. Mammary and Extramammary Paget’s Disease 
Presented Different Expression Pattern of Steroid Hormone Receptors. Biomed Res 
Int. 2017;2017, 3768247. 

9 Kazakov DV, Spagnolo DV, Kacerovska D, Michal M. Lesions of anogenital 
mammary-like glands: an update. Adv Anat Pathol. 2011;18:1–28. 

10 Kazakov DV, Michal M, Kacerovska D, McKee PH. Cutaneous Adnexal Tumors. 
Philadelphia: Lippincott Williams & Wilkins; 2012. 

11 Parker LP, Parker JR, Bodurka-Bevers D, Deavers M, Bevers MW, Shen-Gunther J, 
et al. Paget’s disease of the vulva: pathology, pattern of involvement, and 
prognosis. Gynecol Oncol. 2000;77:183–189. 

12 Weedon D. Weedon’s Skin Pathology. 3rd ed. Churchill Livingstone Elsevier; 2010. 
13 Feuer GA, Shevchuk M, Calanog A. Vulvar Paget’s disease: the need to exclude an 

invasive lesion. Gynecol Oncol. 1990;38:81–89. 

A.M. Konstantinova and D.V. Kazakov                                                                                                                                                                                                    

Downloaded for Anonymous User (n/a) at UNIVERSITY OF MICHIGAN from ClinicalKey.com by Elsevier on May 24, 
2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0001
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0001
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0002
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0002
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0003
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0004
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0004
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0005
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0005
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0006
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0006
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0007
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0007
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0007
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0008
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0008
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0008
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0009
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0009
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0010
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0010
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0011
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0011
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0011
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0012
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0013
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0013


Seminars in Diagnostic Pathology 38 (2021) 62–70

68

14 van der Putte SC. Clear cells of Toker in the developing anogenital region of male 
and female fetuses. Am J Dermatopathol. 2011;33:811–818. 

15 Belousova IE, Kazakov DV, Michal M, Suster S. Vulvar toker cells: the long-awaited 
missing link: a proposal for an origin-based histogenetic classification of 
extramammary paget disease. Am J Dermatopathol. 2006;28:84–86. 

16 Willman J, Golitz L, Fitzpatrick J. Vulvar clear cells of Toker: precursors of 
extramammary Paget’s disease. Am J Dermatopathol. 2005;27(3):185–188. 

17. Toker C. Clear cells of the nipple epidermis. Cancer. 1970;25:601–610. 
18 Guarner J, Cohen C, DeRose PB. Histogenesis of extramammary and mammary 

Paget cells. An immunohistochemical study. Am J Dermatopathol. 1989;11: 
313–318. 

19 Hamm H, Vroom TM, Czarnetzki BM. Extramammary Paget’s cells: further 
evidence of sweat gland derivation. J Am Acad Dermatol. 1986;15:1275–1281. 

20 Helm KF, Goellner JR, Peters MS. Immunohistochemical stains in extramammary 
Paget’s disease. Am J Dermatopathol. 1992;14:402–407. 

21 Lloyd J, Flanagan AM. Mammary and extramammary Paget’s disease. J Clin Pathol. 
2000;53:742–749. 

22 Mazoujian G, Pinkus G, Haagensen DJ. Extramammary Paget’s disease–evidence 
for an apocrine origin. An immunoperoxidase study of gross cystic disease fluid 
protein-15, carcinoembryonic antigen, and keratin proteins. Am J Surg Pathol. 
1984;8(1):43–50. 

23 Merot Y, Mazoujian G, Pinkus G, Momtaz TK, Murphy GF. Extramammary Paget’s 
disease of the perianal and perineal regions. Evidence of apocrine derivation. Arch 
Dermatol. 1985;121:750–752. 

24. Nadji M, Morales AR, Girtanner RE, Ziegels-Weissman J, Penneys NS. Paget’s 
disease of the skin. A unifying concept of histogenesis. Cancer. 1982;50: 
2203–2206. 

25. Ordonez NG, Awalt H, Mackay B. Mammary and extramammary Paget’s disease. 
An immunocytochemical and ultrastructural study. Cancer. 1987;59:1173–1183. 

26 Urabe A, Matsukuma A, Shimizu N, Nishimura M, Wada H, Hori Y. Extramammary 
Paget’s disease: comparative histopathologic studies of intraductal carcinoma of the 
breast and apocrine adenocarcinoma. J Cutan Pathol. 1990;17:257–265. 

27. Smith AA. Pre-Paget cells: evidence of keratinocyte origin of extramammary 
Paget’s disease. Intractable Rare Dis Res. 2019;8:203–205. 

28 Konstantinova AM, Spagnolo DV, Stewart CJR, Kacerovska D, Shelekhova KV, 
Plaza JA, et al. Spectrum of Changes in Anogenital Mammary-like Glands in 
Primary Extramammary (Anogenital) Paget Disease and Their Possible Role in the 
Pathogenesis of the Disease. Am J Surg Pathol. 2017;41:1053–1058. 

29 Jones Jr RE, Austin C, Ackerman AB. Extramammary Paget’s disease. A critical 
reexamination. Am J Dermatopathol. 1979;1:101–132. 

30 Shaco-Levy R, Bean SM, Vollmer RT, Papalas JA, Bentley RC, Selim MA, et al. Paget 
disease of the vulva: a histologic study of 56 cases correlating pathologic features 
and disease course. Int J Gynecol Pathol. 2010;29:69–78. 

31 Siesling S, Elferink MA, van Dijck JA, Pierie JP, Blokx WA. Epidemiology and 
treatment of extramammary Paget disease in the Netherlands. Eur J Surg Oncol. 
2007;33:951–955. 

32 Shaco-Levy R, Bean SM, Vollmer RT, Jewell E, Jones EL, Valdes CL, et al. Paget 
disease of the vulva: a study of 56 cases. Eur J Obstet Gynecol Reprod Biol. 2010;149: 
86–91. 

33 Chen YH, Wong TW, Lee JY. Depigmented genital extramammary Paget’s disease: a 
possible histogenetic link to Toker’s clear cells and clear cell papulosis. J Cutan 
Pathol. 2001;28:105–108. 

34 Hatta N, Yamada M, Hirano T, Fujimoto A, Morita R. Extramammary Paget’s 
disease: treatment, prognostic factors and outcome in 76 patients. Br J Dermatol. 
2008;158:313–318. 

35 Huang YH, Chuang YH, Kuo TT, Yang LC, Hong HS. Vulvar syringoma: a 
clinicopathologic and immunohistologic study of 18 patients and results of 
treatment. J Am Acad Dermatol. 2003;48:735–739. 

36 Kakinuma H, Iwasawa U, Kurakata N, Suzuki H. A case of extramammary Paget’s 
disease with depigmented macules as the sole manifestation. Br J Dermatol. 1994; 
130:102–105. 

37 van der Linden M, Meeuwis KA, Bulten J, Bosse T, van Poelgeest MI, de Hullu JA. 
Paget disease of the vulva. Crit Rev Oncol Hematol. 2016;101:60–74. 

38 Chanda JJ. Extramammary Paget’s disease: prognosis and relationship to internal 
malignancy. J Am Acad Dermatol. 1985;13:1009–1014. 

39 De Magnis A, Checcucci V, Catalano C, Corazzesi A, Pieralli A, Taddei G, et al. 
Vulvar paget disease: a large single-centre experience on clinical presentation, 
surgical treatment, and long-term outcomes. J Low Genit Tract Dis. 2013;17: 
104–110. 

40 Fanning J, Lambert HC, Hale TM, Morris PC, Schuerch C. Paget’s disease of the 
vulva: prevalence of associated vulvar adenocarcinoma, invasive Paget’s disease, 
and recurrence after surgical excision. Am J Obstet Gynecol. 1999;180:24–27. 

41 Duperrat B, Mascaro JM. [Extra-Mammary Paget’s Disease.]. Presse Med. 1965;73: 
1019–1024. 

42 Hilliard NJ, Huang C, Andea A. Pigmented extramammary Paget’s disease of the 
axilla mimicking melanoma: case report and review of the literature. J Cutan Pathol. 
2009;36:995–1000. 

43 Kawatsu T, Miki Y. Triple extramammary Paget’s disease. Arch Dermatol. 1971;104: 
316–319. 

44 Koseki S, Mitsuhashi Y, Yoshikawa K, Kondo S. A case of triple extramammary 
Paget’s disease. J Dermatol. 1997;24:535–538. 

45. Wilkinson E, Brown H. Vulvar Paget disease of urothelial origin: a report of three 
cases and a proposed classification of vulvar Paget disease. Hum Pathol. 2002;33: 
549–554. 

46 Shepherd V, Davidson EJ, Davies-Humphreys J. Extramammary Paget’s disease. 
BJOG. 2005;112:273–279. 

47 St Claire K, Hoover A, Ashack K, Khachemoune A. Extramammary Paget disease. 
Dermatol Online J. 2019:25. 

48 Brainard JA, Hart WR. Proliferative epidermal lesions associated with anogenital 
Paget’s disease. Am J Surg Pathol. 2000;24:543–552. 

49. Konstantinova AM, Kacerovska D, Stewart CJ, Szepe P, Pitha J, Sulc M, et al. 
Syringocystadenocarcinoma Papilliferum In Situ-Like Changes in Extramammary 
Paget Disease: a Report of 11 Cases. Am J Dermatopathol. 2016;38:882–886. 

50. Helwig EB, Graham JH. Anogenital (extramammary) Paget’s disease. A 
clinicopathological study. Cancer. 1963;16:387–403. 

51. Kiavash K, Kim S, Thompson AD. Pigmented Extramammary Paget Disease"-A 
Potential Mimicker of Malignant Melanoma and a Pitfall in Diagnosis: a Case 
Report and Review of the Literature. Am J Dermatopathol. 2019;41:45–49. 

52 Petersson F, Ivan D, Kazakov DV, Michal M, Prieto VG. Pigmented Paget disease–a 
diagnostic pitfall mimicking melanoma. Am J Dermatopathol. 2009;31:223–226. 

53 Goldblum JR, Hart WR. Vulvar Paget’s disease: a clinicopathologic and 
immunohistochemical study of 19 cases. Am J Surg Pathol. 1997;21:1178–1187. 

54. Hart WR, Millman JB. Progression of intraepithelial Paget’s disease of the vulva to 
invasive carcinoma. Cancer. 1977;40:2333–2337. 

55 Shiomi T, Yoshida Y, Yamamoto O, Umekita Y. Extramammary Paget’s disease: 
evaluation of the adnexal status of 53 cases. Pol J Pathol. 2015;66:121–126. 

56. Konstantinova AM, Shelekhova KV, Stewart CJ, Spagnolo DV, Kutzner H, 
Kacerovska D, et al. Depth and Patterns of Adnexal Involvement in Primary 
Extramammary (Anogenital) Paget Disease: a Study of 178 Lesions From 146 
Patients. Am J Dermatopathol. 2016;38:802–808. 

57 Kodama S, Kaneko T, Saito M, Yoshiya N, Honma S, Tanaka K. A clinicopathologic 
study of 30 patients with Paget’s disease of the vulva. Gynecol Oncol. 1995;56: 
63–70. 

58 Ohira S, Itoh K, Osada K, Oka K, Suzuki A, Osada R, et al. Vulvar Paget’s disease 
with underlying adenocarcinoma simulating breast carcinoma: case report and 
review of the literature. Int J Gynecol Cancer. 2004;14:1012–1017. 

59 Di Bonito L, Patriarca S, Falconieri G. Aggressive "breast-like" adenocarcinoma of 
vulva. Pathol Res Pract. 1992;188:211–214. discussion 214-216. 

60 Kennedy DA, Hermina MS, Xanos ET, Schink JC, Hafez GR. Infiltrating ductal 
carcinoma of the vulva. Pathol Res Pract. 1997;193:723–726. 

61. Tseung J, Russell P. “Breast-like” lesions in the vulva: histology, origin and 
significance. Pathology. 2008;40:321–326. 

62 van der Putte SC, van Gorp LH. Adenocarcinoma of the mammary-like glands of the 
vulva: a concept unifying sweat gland carcinoma of the vulva, carcinoma of 
supernumerary mammary glands and extramammary Paget’s disease. J Cutan 
Pathol. 1994;21:157–163. 

63 Piura B, Gemer O, Rabinovich A, Yanai-Inbar I. Primary breast carcinoma of the 
vulva: case report and review of literature. Eur J Gynaecol Oncol. 2002;23:21–24. 

64 Irvin WP, Cathro HP, Grosh WW, Rice LW, Andersen WA. Primary breast carcinoma 
of the vulva: a case report and literature review. Gynecol Oncol. 1999;73:155–159. 

65 Gull SE, Al-Rufaie HK. Paget’s disease of the vulva with underlying in situ and 
invasive classical lobular breast carcinoma. J Obstet Gynaecol. 1999;19:320–321. 

66 Villada G, Farooq U, Yu W, Diaz JP, Milikowski C. Extramammary Paget disease of 
the vulva with underlying mammary-like lobular carcinoma: a case report and 
review of the literature. Am J Dermatopathol. 2015;37:295–298. 

67 Manabe T, Moriya T, Inagaki Y, Takei Y. Malignant melanoma and extramammary 
Paget’s disease in the same patient. Am J Dermatopathol. 1985;7(Suppl):29–34. 

68 Mae K, Irisawa R, Saito M, Kato Y, Hirayama M, Tsuboi R, et al. Collision tumour of 
extramammary Paget disease and melanoma. Clin Exp Dermatol. 2019;44:e61–e62. 

69. Hawley IC, Husain F, Pryse-Davies J. Extramammary Paget’s disease of the vulva 
with dermal invasion and vulval intra-epithelial neoplasia. Histopathology. 1991; 
18:374–376. 

70 Orlandi A, Piccione E, Sesti F, Spagnoli LG. Extramammary Paget’s disease 
associated with intraepithelial neoplasia of the vulva. J Eur Acad Dermatol Venereol. 
1999;12:183–185. 

71. Jang EJ, Bae YK, Shin DH, Lee DJ. Extramammary Paget’s Disease Combined with 
Squamous Cell Carcinoma In Situ of the Vulva: a Case Report and Differential 
Diagnosis. Ann Dermatol. 2016;28:497–498. 

72. Samiee-Rad F, Farajee S. Concurrence of Primary Cutaneous Extra Mammary 
Paget’s Disease and Squamous Cell Carcinoma in situ of Vulva: a Case Report. Iran 
J Pathol. 2020;15:48–52. 

73 Ishizawa T, Mitsuhashi Y, Sugiki H, Hashimoto H, Kondo S. Basal cell carcinoma 
within vulvar Paget’s disease. Dermatology. 1998;197:388–390. 

74 Egawa K, Honda Y. Simultaneous human papillomavirus 6 (HPV 6) -positive 
condyloma acuminatum, HPV 31-positive Bowen’s disease, and non HPV- 
associated extramammary Paget’s disease coexisting within an area presenting 
clinically as condyloma acuminatum. Am J Dermatopathol. 2005;27:439–442. 

75 Wang LJ, Li Z, Li M, Weng L, Li WH, Du J, et al. [Pigmented extramammary Paget’s 
disease accompanied with condyloma acuminatum: a case report]. Beijing Da Xue 
Xue Bao Yi Xue Ban. 2018;50:572–575. 

76. Konstantinova AM, Michal M, Kacerovska D, Spagnolo DV, Stewart CJ, Kutzner H, 
et al. Hidradenoma Papilliferum: a Clinicopathologic Study of 264 Tumors From 
261 Patients, With Emphasis on Mammary-Type Alterations. Am J Dermatopathol. 
2016;38:598–607. 

77. Simpson WA, Burke M, Frappell J, Cook MG. Paget’s disease, melanocytic 
neoplasia and hidradenoma papilliferum of the vulva. Histopathology. 1988;12: 
675–679. 

78 Stefanato CM, Finn R, Bhawan J. Extramammary Paget disease with underlying 
hidradenoma papilliferum: guilt by association. Am J Dermatopathol. 2000;22: 
439–442. 

79 Smith AA, Silver TM. Zirconyl hematoxylin vs. alcian blue staining in a case of 
extramammary Paget’s disease. J Cutan Pathol. 2003;30:401–404. 

A.M. Konstantinova and D.V. Kazakov                                                                                                                                                                                                    

Downloaded for Anonymous User (n/a) at UNIVERSITY OF MICHIGAN from ClinicalKey.com by Elsevier on May 24, 
2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0014
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0014
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0015
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0015
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0015
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0016
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0016
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0017
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0018
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0018
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0018
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0019
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0019
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0020
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0020
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0021
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0021
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0022
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0022
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0022
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0022
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0023
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0023
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0023
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0024
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0024
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0024
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0025
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0025
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0026
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0026
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0026
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0027
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0027
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0028
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0028
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0028
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0028
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0029
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0029
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0030
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0030
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0030
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0031
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0031
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0031
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0032
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0032
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0032
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0033
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0033
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0033
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0034
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0034
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0034
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0035
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0035
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0035
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0036
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0036
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0036
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0037
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0037
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0038
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0038
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0039
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0039
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0039
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0039
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0040
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0040
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0040
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0041
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0041
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0042
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0042
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0042
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0043
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0043
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0044
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0044
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0045
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0045
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0045
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0046
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0046
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0047
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0047
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0048
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0048
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0049
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0049
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0049
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0050
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0050
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0051
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0051
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0051
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0052
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0052
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0053
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0053
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0054
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0054
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0055
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0055
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0056
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0056
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0056
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0056
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0057
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0057
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0057
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0058
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0058
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0058
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0059
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0059
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0060
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0060
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0061
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0061
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0062
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0062
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0062
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0062
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0063
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0063
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0064
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0064
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0065
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0065
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0066
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0066
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0066
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0067
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0067
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0068
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0068
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0069
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0069
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0069
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0070
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0070
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0070
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0071
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0071
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0071
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0072
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0072
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0072
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0073
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0073
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0074
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0074
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0074
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0074
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0075
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0075
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0075
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0076
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0076
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0076
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0076
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0077
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0077
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0077
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0078
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0078
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0078
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0079
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0079


Seminars in Diagnostic Pathology 38 (2021) 62–70

69

80 Roth LM, Lee SC, Ehrlich CE. Paget’s disease of the vulva. A histogenetic study of 
five cases including ultrastructural observations and review of the literature. Am J 
Surg Pathol. 1977;1:193–206. 

81 Loiacono RMR, Traversi P, Deliso MA, Gargano G, Kardhashi A, Francescato R, 
et al. Paget disease of the vulva an analysis of 24 cases. Medicine (Baltimore). 2019; 
98:e17018. 

82 Simonds RM, Segal RJ, Sharma A. Extramammary Paget’s disease: a review of the 
literature. Int J Dermatol. 2019;58:871–879. 

83 Garganese G, Inzani F, Mantovani G, Santoro A, Valente M, Babini G, et al. The 
vulvar immunohistochemical panel (VIP) project: molecular profiles of vulvar 
Paget’s disease. J Cancer Res Clin Oncol. 2019;145:2211–2225. 

84 Mantovani G, Fagotti A, Franchi M, Scambia G, Garganese G. Reviewing vulvar 
Paget’s disease molecular bases. Looking forward to personalized target therapies: a 
matter of CHANGE. Int J Gynecol Cancer. 2019. 

85. Tessier-Cloutier B, Asleh-Aburaya K, Shah V, McCluggage WG, Tinker A, Gilks CB. 
Molecular subtyping of mammary-like adenocarcinoma of the vulva shows 
molecular similarity to breast carcinomas. Histopathology. 2017;71:446–452. 

86 Horn LC, Purz S, Krumpe C, Bilek K. COX-2 and Her-2/neu are overexpressed in 
Paget’s disease of the vulva and the breast: results of a preliminary study. Arch 
Gynecol Obstet. 2008;277:135–138. 

87 Ogawa T, Nagashima Y, Wada H, Akimoto K, Chiba Y, Nagatani T, et al. 
Extramammary Paget’s disease: analysis of growth signal pathway from the human 
epidermal growth factor receptor 2 protein. Hum Pathol. 2005;36:1273–1280. 

88 Plaza JA, Torres-Cabala C, Ivan D, Prieto VG. HER-2/neu expression in 
extramammary Paget disease: a clinicopathologic and immunohistochemistry study 
of 47 cases with and without underlying malignancy. J Cutan Pathol. 2009;36: 
729–733. 

89. Tanskanen M, Jahkola T, Asko-Seljavaara S, Jalkanen J, Isola J. HER2 oncogene 
amplification in extramammary Paget’s disease. Histopathology. 2003;42:575–579. 

90 Gatalica Z, Vranic S, Kruslin B, Poorman K, Stafford P, Kacerovska D, et al. 
Comparison of the biomarkers for targeted therapies in primary extra-mammary 
and mammary Paget’s disease. Cancer Med. 2020;9:1441–1450. 

91. Delport ES. Extramammary Paget’s disease of the vulva: an annotated review of the 
current literature. Australas J Dermatol. 2013;54:9–21. 

92 Nowak MA, Guerriere-Kovach P, Pathan A, Campbell TE, Deppisch LM. Perianal 
Paget’s disease: distinguishing primary and secondary lesions using 
immunohistochemical studies including gross cystic disease fluid protein-15 and 
cytokeratin 20 expression. Arch Pathol Lab Med. 1998;122:1077–1081. 

93. Tchang F, Okagaki T, Richart RM. Adenocarcinoma of Bartholin’s gland associated 
with Paget’s disease of vulvar area. Cancer. 1973;31:221–225. 

94 Goldblum JR, Hart WR. Perianal Paget’s disease: a histologic and 
immunohistochemical study of 11 cases with and without associated rectal 
adenocarcinoma. Am J Surg Pathol. 1998;22:170–179. 

95 De Nisi MC, D’Amuri A, Toscano M, Lalinga AV, Pirtoli L, Miracco C. Usefulness of 
CDX2 in the diagnosis of extramammary Paget disease associated with 
malignancies of intestinal type. Br J Dermatol. 2005;153:677–679. 

96 Ohnishi T, Watanabe S. The use of cytokeratins 7 and 20 in the diagnosis of primary 
and secondary extramammary Paget’s disease. Br J Dermatol. 2000;142:243–247. 

97 Zhang PJ, Shah M, Spiegel GW, Brooks JJ. Cytokeratin 7 immunoreactivity in rectal 
adenocarcinomas. Appl Immunohistochem Mol Morphol. 2003;11:306–310. 

98. Hutchings D, Windon A, Assarzadegan N, Salimian KJ, Voltaggio L, 
Montgomery EA. Perianal Paget’s Disease as Spread from Non-Invasive Colorectal 
Adenomas. Histopathology. 2020. 

99 Brown HM, Wilkinson EJ. Uroplakin-III to distinguish primary vulvar Paget disease 
from Paget disease secondary to urothelial carcinoma. Hum Pathol. 2002;33: 
545–548. 

100 Kuan SF, Montag AG, Hart J, Krausz T, Recant W. Differential expression of mucin 
genes in mammary and extramammary Paget’s disease. Am J Surg Pathol. 2001;25: 
1469–1477. 

101 Yoshii N, Kitajima S, Yonezawa S, Matsukita S, Setoyama M, Kanzaki T. Expression 
of mucin core proteins in extramammary Paget’s disease. Pathol Int. 2002;52: 
390–399. 

102. Fernandez-Flores A. Toker-cell pathology as a unifying concept. Histopathology. 
2008;52:889–891. author reply 891-882. 

103. Liegl B, Leibl S, Gogg-Kamerer M, Tessaro B, Horn LC, Moinfar F. Mammary and 
extramammary Paget’s disease: an immunohistochemical study of 83 cases. 
Histopathology. 2007;50:439–447. 

104. Coghill SB, Tyler X, Shaxted EJ. Benign mucinous metaplasia of the vulva. 
Histopathology. 1990;17:373–375. 

105 Thomson MA, Carr RA, Ganesan R, Humphreys F. Extensive mucinous metaplasia of 
the vulva arising within Zoon’s vulvitis. Br J Dermatol. 2007;156:750–752. 

106 Armes JE, Lourie R, Bowlay G, Tabrizi S. Pagetoid squamous cell carcinoma in situ 
of the vulva: comparison with extramammary paget disease and nonpagetoid 
squamous cell neoplasia. Int J Gynecol Pathol. 2008;27:118–124. 

107. Jones RR, Spaull J, Gusterson B. The histogenesis of mammary and extramammary 
Paget’s disease. Histopathology. 1989;14:409–416. 

108 McDaniel B, Brown F, Crane JS. Extramammary Paget Disease. StatPearls. Treasure 
Island (FL); 2020. 

109 Raju RR, Goldblum JR, Hart WR. Pagetoid squamous cell carcinoma in situ 
(pagetoid Bowen’s disease) of the external genitalia. Int J Gynecol Pathol. 2003;22: 
127–135. 

110 McCluggage WG, Jamison J, Boyde A, Ganesan R. Vulval intraepithelial neoplasia 
with mucinous differentiation: report of 2 cases of a hitherto undescribed 
phenomenon. Am J Surg Pathol. 2009;33:945–949. 

111 Pique-Duran E, Palacios-Llopis S, Moreno-Ramis P, Perez-Cejudo JA, Martinez- 
Martin MS. Comparative study of pagetoid dyskeratosis between acrochordons and 
soft fibromas. Am J Dermatopathol. 2006;28:478–481. 

112 Tschen JA, McGavran MH, Kettler AH. Pagetoid dyskeratosis: a selective 
keratinocytic response. J Am Acad Dermatol. 1988;19:891–894. 

113 Garijo MF, Val D, Val-Bernal JF. Pagetoid dyskeratosis of the lips. Am J 
Dermatopathol. 2001;23:329–333. 

114 Aguilar A, Schoendorff C, Lopez Redondo MJ, Ambrojo P, Requena L, Sanchez 
Yus E. Epidermotropic metastases from internal carcinomas. Am J Dermatopathol. 
1991;13:452–458. 

115 Brasanac D, Boricic I, Todorovic V. Epidermotropic metastases from breast 
carcinoma showing different clinical and histopathological features on the trunk 
and on the scalp in a single patient. J Cutan Pathol. 2003;30:641–646. 

116 Benouni S, Kos L, Ruggeri SY, North PE, Drolet BA. Clear cell papulosis in Hispanic 
siblings. Arch Dermatol. 2007;143:358–360. 

117 Kim YC, Mehregan DA, Bang D. Clear cell papulosis: an immunohistochemical study 
to determine histogenesis. J Cutan Pathol. 2002;29:11–14. 

118 Kuo TT, Chan HL, Hsueh S. Clear cell papulosis of the skin. A new entity with 
histogenetic implications for cutaneous Paget’s disease. Am J Surg Pathol. 1987;11: 
827–834. 

119 Kuo TT, Huang CL, Chan HL, Yang LJ, Chen MJ. Clear cell papulosis: report of three 
cases of a newly recognized disease. J Am Acad Dermatol. 1995;33:230–233. 

120 Lee JY, Chao SC. Clear cell papulosis of the skin. Br J Dermatol. 1998;138:678–683. 
121 Mohanty SK, Arora R, Kakkar N, Kumar B. Clear cell papulosis of the skin. Ann 

Diagn Pathol. 2002;6:385–388. 
122 Yu Y, Sukhatme S, Loo DS. Clear cell papulosis: a connection of clear cells to toker 

cells or paget disease. Arch Dermatol. 2009;145:1066–1068. 
123 Meehan SA, Smoller BR. Cutaneous Langerhans cell histiocytosis of the genitalia in 

the elderly: a report of three cases. J Cutan Pathol. 1998;25:370–374. 
124. Konstantinova AM, Hayes MM, Stewart CJ, Plaza JA, Michal M, Kerl K, et al. 

Syringomatous Structures in Extramammary Paget Disease: a Potential Diagnostic 
Pitfall. Am J Dermatopathol. 2016;38:653–657. 

125. Barth P, Dulaimi Al-Saleem E, Edwards KW, Millis SZ, Wong YN, Geynisman DM. 
Metastatic Extramammary Paget’s Disease of Scrotum Responds Completely to 
Single Agent Trastuzumab in a Hemodialysis Patient: case Report, Molecular 
Profiling and Brief Review of the Literature. Case Rep Oncol Med. 2015;2015, 
895151. 

126 Konstantinova AM, Shelekhova KV, Imyanitov EN, Iyevleva A, Kacerovska D, 
Michal M, et al. Study of Selected BRCA1, BRCA2, and PIK3CA Mutations in Benign 
and Malignant Lesions of Anogenital Mammary-Like Glands. Am J Dermatopathol. 
2017;39:358–362. 

127 Kang Z, Xu F, Zhang QA, Lin J, Wu Z, Zhang X, et al. Correlation of DLC1 gene 
methylation with oncogenic PIK3CA mutations in extramammary Paget’s disease. 
Mod Pathol. 2012;25:1160–1168. 

128 Kang Z, Xu F, Zhang QA, Wu Z, Zhang X, Xu J, et al. Oncogenic mutations in 
extramammary Paget’s disease and their clinical relevance. Int J Cancer. 2013;132: 
824–831. 

129 Takeichi T, Okuno Y, Matsumoto T, Tsunoda N, Suzuki K, Tanahashi K, et al. 
Frequent FOXA1-Activating Mutations in Extramammary Paget’s Disease. Cancers 
(Basel). 2020;12. 

130 Kang Z, Xu F, Zhu Y, Fu P, Zhang QA, Hu T, et al. Genetic Analysis of Mismatch 
Repair Genes Alterations in Extramammary Paget Disease. Am J Surg Pathol. 2016; 
40:1517–1525. 

131 Kiniwa Y, Yasuda J, Saito S, Saito R, Motoike IN, Danjoh I, et al. Identification of 
genetic alterations in extramammary Paget disease using whole exome analysis. 
J Dermatol Sci. 2019;94:229–235. 

132 Lee MW, Jee KJ, Gong GY, Choi JH, Moon KC, Koh JK. Comparative genomic 
hybridization in extramammary Paget’s disease. Br J Dermatol. 2005;153:290–294. 

133 Bianco MK, Vasef MA. HER-2 gene amplification in Paget disease of the nipple and 
extramammary site: a chromogenic in situ hybridization study. Diagn Mol Pathol. 
2006;15:131–135. 

134 Kazakov DV, Suster S, LeBoit PE, Calonje E, Bisceglia M, Kutzner H, et al. Mucinous 
carcinoma of the skin, primary, and secondary: a clinicopathologic study of 63 cases 
with emphasis on the morphologic spectrum of primary cutaneous forms: 
homologies with mucinous lesions in the breast. Am J Surg Pathol. 2005;29: 
764–782. 

135 Guo L, Kuroda N, Miyazaki E, Jin Y, Toi M, Hamauzu T, et al. Anal canal 
neuroendocrine carcinoma with Pagetoid extension. Pathol Int. 2004;54:630–635. 

136 Baehrendtz H, Einhorn N, Pettersson F, Silfversward C. Paget’s disease of the vulva: 
the Radiumhemmet series 1975-1990. Int J Gynecol Cancer. 1994;4:1–6. 

137 Wollina U, Goldman A, Bieneck A, Abdel-Naser MB, Petersen S. Surgical Treatment 
for Extramammary Paget’s Disease. Curr Treat Options Oncol. 2018;19:27. 

138. Coldiron BM, Goldsmith BA, Robinson JK. Surgical treatment of extramammary 
Paget’s disease. A report of six cases and a reexamination of Mohs micrographic 
surgery compared with conventional surgical excision. Cancer. 1991;67:933–938. 

139. Konstantinova AM, Kyrpychova L, Belousova IE, Spagnolo DV, Kacerovska D, 
Michal M, et al. Anogenital Mammary-Like Glands: a Study of Their Normal 
Histology With Emphasis on Glandular Depth, Presence of Columnar Epithelial 
Cells, and Distribution of Elastic Fibers. Am J Dermatopathol. 2017;39:663–667. 

140 Karam A, Dorigo O. Treatment outcomes in a large cohort of patients with invasive 
Extramammary Paget’s disease. Gynecol Oncol. 2012;125:346–351. 

141 Fien SM, Oseroff AR. Photodynamic therapy for non-melanoma skin cancer. J Natl 
Compr Canc Netw. 2007;5:531–540. 

142 Louis-Sylvestre C, Haddad B, Paniel BJ. Paget’s disease of the vulva: results of 
different conservative treatments. Eur J Obstet Gynecol Reprod Biol. 2001;99: 
253–255. 

A.M. Konstantinova and D.V. Kazakov                                                                                                                                                                                                    

Downloaded for Anonymous User (n/a) at UNIVERSITY OF MICHIGAN from ClinicalKey.com by Elsevier on May 24, 
2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0080
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0080
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0080
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0081
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0081
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0081
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0082
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0082
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0083
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0083
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0083
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0084
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0084
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0084
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0085
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0085
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0085
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0086
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0086
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0086
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0087
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0087
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0087
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0088
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0088
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0088
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0088
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0089
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0089
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0090
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0090
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0090
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0091
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0091
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0092
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0092
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0092
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0092
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0093
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0093
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0094
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0094
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0094
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0095
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0095
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0095
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0096
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0096
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0097
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0097
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0098
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0098
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0098
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0099
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0099
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0099
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0100
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0100
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0100
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0101
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0101
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0101
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0102
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0102
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0103
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0103
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0103
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0104
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0104
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0105
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0105
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0106
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0106
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0106
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0107
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0107
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0108
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0108
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0109
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0109
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0109
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0110
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0110
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0110
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0111
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0111
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0111
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0112
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0112
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0113
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0113
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0114
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0114
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0114
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0115
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0115
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0115
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0116
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0116
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0117
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0117
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0118
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0118
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0118
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0119
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0119
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0120
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0121
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0121
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0122
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0122
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0123
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0123
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0124
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0124
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0124
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0125
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0125
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0125
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0125
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0125
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0126
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0126
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0126
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0126
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0127
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0127
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0127
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0128
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0128
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0128
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0129
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0129
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0129
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0130
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0130
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0130
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0131
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0131
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0131
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0132
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0132
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0133
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0133
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0133
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0134
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0134
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0134
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0134
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0134
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0135
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0135
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0136
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0136
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0137
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0137
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0138
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0138
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0138
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0139
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0139
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0139
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0139
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0140
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0140
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0141
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0141
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0142
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0142
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0142


Seminars in Diagnostic Pathology 38 (2021) 62–70

70

143 Fujisawa Y, Umebayashi Y, Otsuka F. Metastatic extramammary Paget’s disease 
successfully controlled with tumour dormancy therapy using docetaxel. Br J 
Dermatol. 2006;154:375–376. 

144. Fukuda K, Funakoshi T. Metastatic Extramammary Paget’s Disease: pathogenesis 
and Novel Therapeutic Approach. Front Oncol. 2018;8:38. 

145 Kariya K, Tsuji T, Schwartz RA. Trial of low-dose 5-fluorouracil/cisplatin therapy 
for advanced extramammary Paget’s disease. Dermatol Surg. 2004;30:341–344. 

146. Ichiyama T, Gomi D, Fukushima T, Kobayashi T, Sekiguchi N, Sakamoto A, et al. 
Successful and long-term response to trastuzumab plus paclitaxel combination 
therapy in human epidermal growth factor receptor 2-positive extramammary 
Paget’s disease: a case report and review of the literature. Mol Clin Oncol. 2017;7: 
763–766. 

147. Del Castillo LF, Garcia C, Schoendorff C, Garcia JF, Torres LM, Garcia Almagro D. 
Spontaneous apparent clinical resolution with histologic persistence of a case of 
extramammary Paget’s disease: response to topical 5-fluorouracil. Cutis. 2000;65: 
331–333. 

148 Luyten A, Sorgel P, Clad A, Gieseking F, Maass-Poppenhusen K, Lelle RJ, et al. 
Treatment of extramammary Paget disease of the vulva with imiquimod: a 
retrospective, multicenter study by the German Colposcopy Network. J Am Acad 
Dermatol. 2014;70:644–650. 

149 Micali G, Lacarrubba F, Nasca MR, Schwartz RA. Topical pharmacotherapy for skin 
cancer: part I. Pharmacology. J Am Acad Dermatol. 2014;70, 965 e961-912; quiz 
977-968. 

150 Mirer E, El Sayed F, Ammoury A, Lamant L, Messer L, Bazex J. Treatment of 
mammary and extramammary Paget’s skin disease with topical imiquimod. 
J Dermatolog Treat. 2006;17:167–171. 

151. Parashurama R, Nama V, Hutson R. Paget’s Disease of the Vulva: a Review of 20 
Years’ Experience. Int J Gynecol Cancer. 2017;27:791–793. 

152. Snast I, Sharon E, Kaftory R, Noyman Y, Oren-Shabtai M, Lapidoth M, et al. 
Nonsurgical Treatments for Extramammary Paget Disease: a Systematic Review 
and Meta-Analysis. Dermatology. 2020:1–7. 

153 Trofymenko O, Garcia V, Zeitouni NC. Primary extramammary Paget’s disease of 
the skin: treatment and survival. Int J Dermatol. 2018;57:e76–e78. 

154 Tsutsumida A, Yamamoto Y, Minakawa H, Yoshida T, Kokubu I, Sugihara T. 
Indications for lymph node dissection in the treatment of extramammary Paget’s 
disease. Dermatol Surg. 2003;29:21–24. 

155 Ito T, Kaku Y, Nagae K, Nakano-Nakamura M, Nakahara T, Oda Y, et al. Tumor 
thickness as a prognostic factor in extramammary Paget’s disease. J Dermatol. 2015; 
42:269–275. 

156 McCarter MD, Quan SH, Busam K, Paty PP, Wong D, Guillem JG. Long-term 
outcome of perianal Paget’s disease. Dis Colon Rectum. 2003;46:612–616. 

157 Mengjun B, Zheng-Qiang W, Tasleem MM. Extramammary Paget’s disease of the 
perianal region: a review of the literature emphasizing management. Dermatol Surg. 
2013;39:69–75. 

158 Sarmiento JM, Wolff BG, Burgart LJ, Frizelle FA, Ilstrup DM. Paget’s disease of the 
perianal region–an aggressive disease. Dis Colon Rectum. 1997;40:1187–1194. 

159 Crawford D, Nimmo M, Clement PB, Thomson T, Benedet JL, Miller D, et al. 
Prognostic factors in Paget’s disease of the vulva: a study of 21 cases. Int J Gynecol 
Pathol. 1999;18:351–359. 

160 Ito Y, Igawa S, Ohishi Y, Uehara J, Yamamoto AI, Iizuka H. Prognostic indicators in 
35 patients with extramammary Paget’s disease. Dermatol Surg. 2012;38: 
1938–1944. 

161 Choi YD, Cho NH, Park YS, Cho SH, Lee G, Park K. Lymphovascular and marginal 
invasion as useful prognostic indicators and the role of c-erbB-2 in patients with 
male extramammary Paget’s disease: a study of 31 patients. J Urol. 2005;174: 
561–565. 

162 Ellis PE, Fong LF, Rolfe KJ, Crow JC, Reid WM, Davidson T, et al. The role of p53 
and Ki67 in Paget’s disease of the vulva and the breast. Gynecol Oncol. 2002;86: 
150–156. 

163 Zhang C, Zhang P, Sung CJ, Lawrence WD. Overexpression of p53 is correlated with 
stromal invasion in extramammary Paget’s disease of the vulva. Hum Pathol. 2003; 
34:880–885. 

164 Ellis PE, Cano SD, Fear M, Kelsell DP, Ghali L, Crow JC, et al. Reduced E-cadherin 
expression correlates with disease progression in Paget’s disease of the vulva but 
not Paget’s disease of the breast. Mod Pathol. 2008;21:1192–1199. 

165 Aoyagi S, Akiyama M, Shimizu H. High expression of Ki-67 and cyclin D1 in 
invasive extramammary Paget’s disease. J Dermatol Sci. 2008;50:177–184. 

166 Chang K, Li GX, Kong YY, Shen XX, Qu YY, Jia ZW, et al. Chemokine Receptors 
CXCR4 and CXCR7 are Associated with Tumor Aggressiveness and Prognosis in 
Extramammary Paget Disease. J Cancer. 2017;8:2471–2477. 

167 Bergen S, DiSaia PJ, Liao SY, Berman ML. Conservative management of 
extramammary Paget’s disease of the vulva. Gynecol Oncol. 1989;33:151–156. 

168 Boehringer A, Leiter U, Metzler G, Moehrle M, Garbe C, Breuninger H. 
Extramammary Paget’s disease: extended subclinical growth detected using three- 
dimensional histology in routine paraffin procedure and course of the disease. 
Dermatol Surg. 2011;37:1417–1426. 

169 Adamsons Jr K, Reisfield D. Observations on Intradermal Migration of Paget Cells. 
Am J Obstet Gynecol. 1964;90:1274–1280. 

170 Murata Y, Kumano K. Extramammary Paget’s disease of the genitalia with clinically 
clear margins can be adequately resected with 1 cm margin. Eur J Dermatol. 2005; 
15:168–170. 

A.M. Konstantinova and D.V. Kazakov                                                                                                                                                                                                    

Downloaded for Anonymous User (n/a) at UNIVERSITY OF MICHIGAN from ClinicalKey.com by Elsevier on May 24, 
2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0143
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0143
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0143
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0144
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0144
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0145
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0145
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0146
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0146
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0146
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0146
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0146
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0147
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0147
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0147
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0147
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0148
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0148
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0148
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0148
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0149
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0149
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0149
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0150
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0150
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0150
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0151
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0151
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0152
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0152
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0152
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0153
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0153
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0154
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0154
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0154
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0155
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0155
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0155
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0156
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0156
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0157
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0157
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0157
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0158
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0158
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0159
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0159
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0159
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0160
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0160
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0160
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0161
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0161
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0161
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0161
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0162
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0162
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0162
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0163
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0163
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0163
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0164
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0164
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0164
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0165
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0165
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0166
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0166
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0166
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0167
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0167
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0168
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0168
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0168
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0168
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0169
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0169
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0170
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0170
http://refhub.elsevier.com/S0740-2570(20)30083-6/sbref0170

	Extramammary Paget disease of the vulva
	Introduction
	Epidemiology
	Classification
	Pathogenesis
	Clinical features
	Pathological features
	Histochemistry and immunohistochemistry
	Differential diagnosis
	Molecular biology
	Therapeutic options
	Prognosis and behavior
	Conclusion
	References


