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Summary To investigate the clinicopathological and immunohistochemical features and prognostic factors
for invasive extramammary Paget disease (EMPD) on penoscrotum, we described the clinical presentations,
histopathology, and follow-up courses of 41 cases. The age of the patients ranged from 42 to 84 years.All the
patients were treated with wide surgical excision, and 14 were confirmed to have lymph node metastasis.
During follow-up, 18 patients (43.9%) developed local or distant recurrence, and 13 patients (31.7%) died of
the disease. Histologically, glandular formation with true luminawithin the epidermis was found in 29 cases,
and signet ring cells were seen in 11 cases. In invasive components, nodular/micronodular growth pattern,
glandular formation, and strands/solid sheets existed in 95.1% (39/41), 43.9% (18/41), and 24.4% (10/41) of
the cases, respectively. More than half of the cases had at least 2 different types of invasive growth pattern.
CK7 was diffusely positive in all cases, whereas CK20 was focally positive in 8 cases. GCDFP-15 was
expressed to a variable degree in 24 cases. Presence of strands/solid sheets, lymphovascular invasion, and
perineural invasion in invasive EMPD were found to be correlated with higher lymph node metastatic rate.
Univariate analysis revealed that patients with one of the following prognostic factors: delay in diagnosis
more than 7.5 years, depth of invasion more than 1 mm, invasive pattern of strands/solid sheets, marked
inflammation, lymphovascular invasion, and lymph node metastasis at diagnosis, had significantly shorter
cancer-specific survival. We concluded that invasive EMPD is a rare malignant skin neoplasm with
morphological diversity. Invasive pattern of strands/solid sheets is significantly associated with both lymph
node metastasis and worse prognosis. Delay in diagnosis, depth of invasion, marked inflammation,
lymphovascular invasion, and regional lymph node status are important prognostic factors.
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1. Introduction

Extramammary Paget disease (EMPD), first described by
Crocker in 1889 [1], is a distinct form of rare malignant skin
neoplasm. It is considered to be most likely derived from
undifferentiated pluripotent cells of the epidermis and/or its
adnexa [2]. EMPD often occurs in older patients between the
ages 50 and 80 years on areas rich in apocrine sweat glands
such as vulva, scrotum, perineum, perianal area, and axilla.
Penoscrotal area is the second most commonly involved site
by EMPD after vulva [2,3].

Most patients with EMPD have a good prognosis because
EMPD progresses slowly and is usually limited to the
epidermis and cutaneous adnexal structures. However, in
some cases, tumor can invade the dermis and subcutaneous
tissue and may have the potential for metastasis and lethality.
Because of its rarity, previous studies on invasive EMPD
consisted mainly of case reports or constituted only a small
part of the whole study population [3-8]. Large series of
studies were quite few [9,10], especially that focusing on
detailed histopathologic features of stromal invasion and its
relationship with lymph node metastasis and cancer-specific
survival. Here, we performed a study of 41 cases on penoscrotum
to elucidate the clinicopathological and immunohistochemical
features of invasive EMPD and to explore the prognostic factors
for this rare entity.

2. Materials and methods

Forty-one cases with primary penoscrotal invasive EMPD
not associated with any underlying neoplasm were obtained
from the surgical pathology archives of Affiliated Tumor
Hospital, Xinjiang Medical University and Central Hospital
of Wuhan between 2004 and 2013. Available data including
clinical presentations, therapeutic regimens, and follow-up
information were collected. Informed consent was obtained

from each patient, and the study was approved by our
institutional ethics committee.

Resection specimens of 41 cases were fixed in 10%
formalin and embedded in paraffin, and histologic sections
were obtained and stained with hematoxylin and eosin by
routine methods. Pathologic slides of all cases were reviewed
by 2 experienced dermatopathologists. Histopathologic pa-
rameters of the primary skin lesions including epidermal
change, growth pattern of Paget cells in the epidermis, adnexal
involvement, depth of invasion, histologic pattern of invasive
components, chronic inflammation, lymphovascular invasion,
perineural invasion, and mitotic activity per 10 high-power
fields (HPF) were evaluated. Depth of invasion was measured
vertically from the overlying epidermal-dermal junction to the
deepest site of stromal invasion in millimeters on hematoxylin
and eosin sections under the microscope. Immunohistochem-
ical studies by the EnVision detection system (K5007; Dako,
Glostrup, Denmark) were performed with primary antibodies
against Cytokeratin 7 (CK7) (OV-TL; Dako), Cytokeratin 20
(CK20) (Ks20.8; Dako), Gross Cystic Disease Fluid Protein-15
(GCDFP-15) (23A3; Dako), Carcinoembryonic Antigen (CEA)
(II-7; Dako), and CDX2 (DAK-CDX2, Dako).

Fig. 1 Invasive EMPD presented as erythematous scaly skin
lesions on penis and scrotum, with a reddish multinodular mass.

Fig. 2 A, Glands formation by Paget cells within epidermis.
B, Paget cells exhibiting signet ring cell appearance (hematoxylin
and eosin, original magnification ×200).
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