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Purpose: Extramammary Paget’s disease (EMPD) is a relatively rare malignancy that usually arises in the genital
areas. Wide surgical excision remains the standard and most reliable curative treatment of EMPD. However, sur-
gery is sometimes not possible, because many patients are elderly, and complete excision can be difficult owing to
the tumor location. We, therefore, performed a review to determine the role of radiotherapy (RT) for EMPD.
Methods andMaterials: A total of 22 patients with EMPD in their external genitalia (4 men and 18 women, age 52–
94 years at RT) underwent RTwith curative intent. Nine patients had regional lymph node metastases. A total dose
of 45–70.2 Gy (median, 60) was delivered to the pelvis, including the tumors, in 25–39 fractions (median, 33).
Results: In all but 3 patients, the irradiated tumors were controlled during a follow-up period of 8–133 months
(median, 42). Of the 22 patients, 13 developed recurrences, including local progression within the radiation field
in 3 and lymph node and/or distant metastases outside the radiation field in 10, at 3–43months after treatment. The
2- and 5-year local progression-free rates were 91% and 84%, respectively. Of the 22 patients, 7 patients had died
at 33–73 months after RT. The cause of death was tumor progression in 4, infectious pneumonia in 2, and renal
failure in 1 patient. The overall and cause-specific survival rates were 100% for both at 2 years and 53% and
73% at 5 years, respectively. No therapy-related Grade 3 or greater toxicity was observed.
Conclusions: RT is safe and effective for patients with EMPD. It appears to contribute to prolonged survival as
a result of good tumor control. � 2011 Elsevier Inc.
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INTRODUCTION

Extramammary Paget’s disease (EMPD) is a comparatively
rare malignancy that often develops in the genital areas, in-
cluding the vulva, scrotum, penis, and perineal and perianal
regions, and less frequently in the axilla and umbilicus, in
women aged 50–80 years. This neoplasm is considered to
derive from the apocrine gland, but its etiology is still un-
clear. In 1874, Sir James Paget reported an intraepithelial
neoplasm of the areola in the breast that was termed ‘‘Paget
disease’’ (1). EMPD, which involved similar intraepithelial
lesions in the skin of the scrotum and penis, was first de-
scribed by Crocker (2) in 1888.

The disease sites generally present as relatively well-
defined erythematous eczema or erosions, with or without
leukokeratotic plaques, together with complaints of pruritus,
irritation, or burning (3–5). However, EMPD will be

asymptomatic in approximately 10% of patients. EMPD

limited to the epidermis, so-called carcinoma in situ, is usu-

ally slow growing, with no change in the disease status for

a period of $10 years in some cases. The diagnosis can ac-

cordingly be delayed, and the average interval between the

onset of symptoms and diagnosis has been reported to be 2

years (4, 6). However, once the tumor invades into the

dermis, it frequently makes rapid progress, resulting in

lymph node and distant metastases. No well-established

cures exist to treat patients with distant metastases of

EMPD, and early detection and treatment while the disease

is limited to the epidermis are of great importance. Addition-

ally, EMPD frequently coexists with other internal malig-

nancies; thus, a through examination to identify other

malignancies should be performed before treatment (3–6).

Racial differences in the frequency of malignancies
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coexisting with EMPD have been reported, with the
coexistence rate lower for Asian patients than for white
patients (0–13% vs. 15–30%) (7).

Microscopically, Paget’s cells classically show abundant
clear cytoplasm and large round-to-oval nuclei. They are dis-
tributed as single cells, strands, nests, or gland-like struc-
tures within the epidermis and epithelium of adnexal
structures, with infiltration into the dermis at more advanced
stages. However, the epidermal spread of other invasive can-
cers, such as genitourinary, colorectal, or anal canal carci-
noma, or other intraepithelial neoplasms, such as
squamous cell carcinoma in situ or intraepithelial mela-
noma, can occasionally mimic EMPD. Immunohistochemis-
try has been reported to be useful for differentiating between
EMPD and these other malignancies and has been routinely
used to definitively diagnose EMPD at our institution
(8–10). Paget’s cells are generally positive for sweat gland
markers such as cytokeratin 7 and gross cystic disease
fluid protein 15 but are usually negative for markers of the
epithelium and mucous membrane, such as cytokeratin 20
and cytokeratin 34bE12.

Wide surgical excision is currently the standard and most
reliable curative treatment of EMPD (3, 4). However,
surgical excision is sometimes not possible owing to the
high incidence of elderly patients and the difficulties
associated with aggressive surgery in the areas where the
tumors are usually located. Although radiotherapy (RT) is
applied to these medically inoperable patients and to
patients who refuse surgery, few reports have been
published of the results of RT. Therefore, we performed
a retrospective review of patients with EMPD treated with
RT with curative intent. We present the treatment
outcomes and discuss the role of RT in EMPD.

METHODS AND MATERIALS

Patients
Between October 1998 and January 2007, a total of 22 patients

with EMPD underwent RT with curative intent at our institution.
The exclusion criteria included distant metastases and poor general
condition (Eastern Cooperative Oncology Group performance sta-
tus $3) (11). Of these patients, 4 were men and 18 were women,
and their age at RTwas 52–94 years (median, 72). The primary tu-
mor sites were the vulva in 10 patients, perineum in 7, and scrotum
in 5. The maximal diameter of the visible tumors at the initial diag-
nosis was 20–120 mm (median, 83). All 22 patients were defini-
tively diagnosed with EMPD from the results of the
histopathologic examinations, including immunohistochemical
staining, of the specimens obtained from biopsy or surgical exci-
sion. Invasion into the dermis was observed in 12 patients.
The 22 patients were divided into 3 groups according to the in-

dication for RT, as follows: Group 1, 10 patients underwent defin-
itive RT for initial disease; Group 2, 4 patients underwent definitive
RT for local recurrences after complete surgical excision;
and Group 3, 8 patients underwent RT as postoperative adjuvant
therapy.
Of the 22 patients, 9, including 1 patient in Group 1, 2 in Group 2,

and 6 in Group 3, had inguinal lymph node metastases. The
metastatic inguinal lymph nodes of the 6 patients in Group 3

were surgically removed. The surgical margin of the primary tumor
was positive in all 8 patients in Group 3, although the macroscopic
tumors were completely excised.
Before RT, chest X-ray and/or computed tomography, abdominal

ultrasonography and/or computed tomography, and pelvic com-
puted tomography were performed in all patients. No distant metas-
tases or underlying malignancies were detected. The patient and
tumor characteristics are listed in Table 1. All patients provided
informed consent before treatment.

Radiotherapy
Of the 22 patients, 12, including 9 with inguinal lymph node me-

tastases, underwent RT to the regional (pelvic and inguinal) lymph
nodes, along with the local tumor site, through anteroposterior op-
posed ports with 4–6-MV X-rays, followed by a local radiation
boost to the gross tumor site using 7–13-MeV electrons. The
remaining 10 patients underwent local RT to the tumor site alone,
using 4–6-MV X-rays or 6–15-MeVelectrons. The radiation fields
were set up to include the gross tumors in Groups 1 and 2 and the
tumor bed, including the positive surgical margin, in Group 3,
with a 2–5-cm margin. A bolus with a 5–10-mm water-equivalent
thickness was used to compensate for the skin surface dose. Total
doses of 45–70.2 Gy (median, 60) were delivered in 25–39 fractions
(median, 33), with a fraction size of 1.8–2.2 Gy (median, 1.8), for 5
d/wk. A total dose of 59.4–70.2 Gy (median, 60.6) was thus deliv-
ered to the gross tumor, including the enlarged metastatic inguinal
lymph nodes. Patients with positive surgical margins received
a dose of 45–64.8 Gy (median, 50) to the tumor bed. The overall
treatment time was 35–59 days (median, 48).

Follow-up and evaluation criteria
The patients underwent pelvic computed tomography 1month af-

ter RT completion and were followed up at approximately 3-month

Table 1. Patient and tumor characteristics

Characteristic Value

Patients (n) 22
Gender (n)

Men 4
Women 18

Age (y)
Range 52–94
Median 72

Performance status (n)
0 9
1 12
2 1

Indication for RT (n)
Definitive therapy

Initial disease 10
Recurrence after surgical excision 4

Postoperative adjuvant therapy 8
Tumor location (n)
Vulva 12
Perineum 7
Scrotum 3

Initial tumor size (maximal diameter, mm)
Range 20–120
Median 83

Invasion into dermis (n)
Yes 12
No 10

Abbreviation: RT = radiotherapy.
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