Int J Clin Exp Pathol 2015;8(10):13233-13240
www.ijcep.com /ISSN:1936-2625/1JCEP0015087

Original Article

Clinical and pathological characteristics of
extramammary Paget’s disease: report

of 246 Chinese male patients

Zhihua Kang?", Qiaoan Zhang?*, Qunfeng Zhang?, Xiangyu Li*, Tingting Hu?, Xiao Xu®, Zhiyuan Wu#, Xinju
Zhang®, Hua Wang?, Jinhua Xu?, Feng Xu?, Ming Guan*#3

Departments of *Laboratory Medicine, 2Dermatology, Huashan Hospital, Shanghai Medical School, Fudan
University, Shanghai, P. R. China; SDepartment of Laboratory Medicine, The Fifth People’s Hospital of Shanghai,
Shanghai Medical School, Fudan University, Shanghai, P. R. China; “Department of Laboratory Medicine, Huashan
Hospital North, Shanghai Medical School, Fudan University, Shanghai, P. R. China; °Central Laboratory, Huashan
Hospital, Shanghai Medical School, Fudan University, Shanghai, P. R. China. “Equal contributors.

Received August 25, 2015; Accepted September 28, 2015; Epub October 1, 2015; Published October 15, 2015

Abstract: Extramammary Paget’s disease (EMPD) is a rare cutaneous neoplasm. The aim of this study was to
elaborate the clinical and pathological features of Chinese EMPD male patients. The study comprised 246 patients
with EMPD at our institute from January 1993 to December 2012. Scrotum was the most common initial site. The
average age of onset was 63.9 years but the mean delay in diagnosis was 3.6 years. EPMD spread exclusively to
the inguinal lymph nodes and the right inguinal lymph nodes are more likely to suffered Paget cells infiltration.
Accompanying malignancies were found in 20 patients. Pathological examination revealed 63 patients defined as
invasive EMPD. Immunohistochemical detection showed various expression levels of EMA, CEA, CK7, HER2/neu,
Ki67, P53, CK20 and S100 in tumor tissues, but negative expression of VIM, LCA and HMB45. HER2/neu protein
exhibited a significant association with invasive EMPD. A novel histological type of EMPD with CK7-/S100+ was
identified. Elevated serum PSA level was observed in only 16% patients. Invasive EMPD often had advanced age of
onset. Metastatic EMPD showed significantly shorter in the delay in diagnosis and the greater length of skin lesion in
contrast to others. This study demonstrates the clinical and pathological features of Chinese male EMPD patients,
and may provide implications for the management of Chinese EMPD patients.
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Since Dr. Croker described the first case of
EMPD in 1889, no clear guidelines have been
established for the diagnosis, treatment and
follow-up of patients with EMPD [8]. Especially,
there have been few documented studies of
EMPD in China. The purpose of our study was

Introduction

Extramammary Paget’'s disease (EMPD) is a
rare cutaneous neoplasm [1]. Due to the rarity
of EMPD, our knowledge on the pathogenesis
and clinical features of this disease remain

limited [2]. The literature reports that EMPD
represents just 6.5% of all Paget’s disease [3].
Clinically, EMPD results in skin inflammatory-
like manifestations, including pruritus, burning
or bleeding, which ultimately mimic treatment-
refractory eczema [4]. It predominantly affects
skin areas that are full of apocrine glands, such
as the genital region, anus or axilla, but the dis-
ease can also affect less common areas such
as the eyelid and umbilicus [5, 6]. EMPD occurs
mainly among in Caucasian women and Asian
men in their 60 s and 70 s [7].

to investigate the clinical and pathological
characteristics of Chinese male patients with
EMPD. This may improve our knowledge of
EMPD and help to establish more effective
diagnostic and management guidelines for
Chinese EMPD patients.

Materials and methods
This study was based largely on a review of 246

EMPD male patients at Huashan Hospital,
Fudan University in Shanghai, China over a
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Figure 1. Distribution of age of onset in EMPD patients.

20-year period from January 1993 to December
2012. At diagnosis, all patients received a thor-
ough physical examination and imageological
tests including chest X-ray and abdominal and
pelvic computed tomography scan to exclude
internal malignancies. Clinical data for each
EMPD patient were identified from the patholo-
gy registry and medical history via the Huashan
Hospital archives. The following parameters
were reviewed: age of onset and at diagnosis,
clinical presentation and symptoms, duration
of illness, tumor location and size (Longest
diameter of the skin lesion (cm) was used to
represent as tumor size.), evaluation of metas-
tases, presence of non-malignant diseases
and tumor history, laboratory tests and other
information, if applicable. Primary EMPD was
defined as patients without tumor history. For
those patients with tumor history, according to
the guidelines proposed by Lee et al. [9], an
internal malignancy was considered to be genu-
inely associated with EMPD if the two malig-
nancies occurred within the same five-year
period; these cases were defined as secondary
EMPD. If the interval between diagnosis of
EMPD and internal malignancy was greater
than five years, the uncertain association was
determined between other malignancy and
EMPD. The study protocol (2013-021) was
approved by the Ethics Committee of Hua-
shan Hospital, and all study participants pro-
vided written informed consent prior to study
inclusion.
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ables. Statistical significance was considered
as P<0.05.

Results
Clinical data

In this study, data from 246 Chinese male
EMPD patients were analyzed. The mean age of
onset was 63.9 years (ranging from 32 to 91
years), and the distribution of onset age was
showed in Figure 1. According to the data, we
found that 95% EMPD cases were over 50
years of age, and a peak age could be seen in
60 s. Average age at the time of diagnosis was
67.5 years. The mean delay in diagnosis was
3.6 years, yet there was a case persisting for up
to 30 years before diagnosis. The common ini-
tial sites of skin lesions included the scrotum
(211 cases, 85.8%), penile shaft (15 cases,
6.1%), pubic area (14 cases, 5.7%) and groin (6
cases, 2.4%). Tumor size (longest diameter of
the skin lesion) varied from 1.5 to 16 cm (medi-
an, 5.5 cm). Pruritus, rash, erythema, erosion,
pain and exudation were frequently observed in
patients with EMPD. Of these symptoms, pruri-
tus (180 cases, 73%) was the most common
initial symptom. Most of the EMPD patients
(232 cases, 94.3%) were initially diagnosed
with skin inflammation or eczema, but their
conditions failed to respond to the standard
topical therapies.
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Figure 2. Immunohistochemical staining of proteins expression in EMPD (A. Positive expression of EMA in EMPD
section 200x; B. Positive expression of CEA in EMPD section 200x; C. Positive expression of CK7 in EMPD section
200x; D. Positive expression of PAS in EMPD section 200x; E. Positive expression of HER2/neu in EMPD section
200x; F. Positive expression of Ki67 in EMPD section 200x; G. Positive expression of P53 in EMPD section 200x;
H. Positive expression of CK20 in EMPD section 200x; I. Partially positive expression of S100 in EMPD section
200x; J. Negative expression of LCA in EMPD section 200x%; K. Negative expression of VIM in EMPD section 200x;
L. Negative expression of HMB45 in EMPD section 200x).

Associated diseases

Some EMPD patients had a basic disease, such
as hypertension (31 cases, 12.6%), diabetes
mellitus (16 cases, 6.5%), coronary heart dis-
ease (8 cases, 3.3%), or benign prostatic hyper-
plasia (21 cases, 8.5%). Twenty patients (8.1%)
possessed a medical history of internal malig-
nancies when diagnosed with EMPD.

The associated internal malignancies included
prostate cancer (2 cases), liver cancer (2
cases), colon cancer (2 cases), stomach cancer
(2 cases), thyroid cancer (1 case), lung cancer
(1 case), basal cell carcinoma (1 case), testicu-
lar cancer (1 case), and parotid gland cancer
(1 case). These cases were considered as sec-
ondary EMPD.

The uncertain associated internal malignan-
cies included liver cancer (2 cases), prostate
cancer (1 case), colon cancer (1 case) and thy-
moma (1 case).

Additionally, with the use of B ultrasonic exami-
nation, nearly one-third of the patients were
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found to have cysts, including simple hepatic
cysts (27 cases), simple renal cysts (21 cases),
hepatic and renal cysts (16 cases) and testicu-
lar and epididymal cysts (9 cases).

Metastases

All patients were screened via imageological
examination for metastases evaluation. Lymph
node invasion was confirmed in 19 of the 246
patients (7.7%) by lymph node biopsy. A groin
lymphadenectomy was performed 2 or 3 weeks
following confirmation of invasion. In the popu-
lation studied, EMPD spread exclusively to the
inguinal lymph nodes. Interestingly, there was
an imbalance in the metastasis pattern: of
these 19 patients, 10 patients suffered from
metastases to the right inguinal lymph nodes, 7
patients suffered from metastases to both
sides, and only 2 patients suffered from metas-
tases to the left lymph nodes.

Histopathological findings

Paget cells are large, round cells usually char-
acterized by their abundant pale-staining cyto-
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Table 1. Expression of HER2/neu, Ki67, P53,
CK20 and S100 in EMPD

) EMPD Invasion
Protein Marker - - - P value
Invasive Non-invasive

HER2/neu
Expression 11 34 0.034
None 2 32

Ki67>30%
Expression 26 41 0.696
None 18 33

P53
Expression 25 54 0.436
None 17 49

S100
Expression 2 9 0.195
None 39 55

CK20
Expression 3 13 0.338
None 13 25

plasm and large nuclei with prominent nucleoli
in HE staining. Paget cells were exclusively
found in the epidermis in 183 EMPD specimens
(74.4%) and in both the epidermis and dermis
in 63 cases (25.6%). The ratio of in situ to inva-
sive EMPD was therefore 2.9:1. Additionally,
Paget cells could also be observed in the hair
follicles (18 cases, 7.3%) and the sweat glands
and ducts (19 cases, 7.7%).

Through immunohistochemical and PAS stain-
ing, EMPD specimens were positive for several
stains, including EMA (100%), CEA (98.9%),
CK7 (90.3%), PAS (83.3%), HER2/neu (65.1%),
Ki67>30% (56.8%), P53 (54.5%), CK20 (29.6%)
and S100 (10.5%), while VIM, LCA and HMB45
staining were negative in all these EMPD cases
(Figure 2). The expression of HER2/neu, Ki67
>30%, P53, CK20 and S100 was analyzed in
both invasive EMPD and non-invasive EMPD
(Table 1). There is a significant correlation
between HER2/neu expression and invasive
EMPD.

Laboratory tests

Seventy EMPD patients received laboratory
tests to evaluate their serum PSA levels. A total
of 11 patients (16%) showed PSA serum levels
above 4.0 ng/ml. The average age of onset was
72.5 years, which is significantly higher than
others. Among these patients, three had benign
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prostatic hyperplasia, five had liver cysts, and
one had a history of testicular cancer.

Comparison between invasive and non-inva-
sive EMPD

The pivotal pathological characteristic of inva-
sive EMPD lies in that Paget cells break the
epidermal basement membrane into dermis.
According the histopathological findings, these
246 EMPD cases were divided into 2 groups:
183 patients with non-invasive EMPD and 63
patients with non-invasive EMPD. Comparing
the clinical data from two groups indicated
that the patients with invasive EMPD were sig-
nificantly associated advanced age of onset
(P=0.043). In contrast, other information such
as delay in diagnosis, lesions length, tumor his-
tory and lymph node metastasis were not sta-
tistically different in these two groups (Table 2).

Comparison between metastatic and non-
metastatic EMPD

In this study, a total of 19 cases with EMPD
were identified with the inguinal lymph node
metastases via lymph node biopsy. So it can be
divided into two groups: 19 cases with lymph
node metastatic EMPD and 227 cases with
non-metastatic EMPD. Clinical data analysis
showed (Table 3) that the lymph node meta-
static EMPD had a significantly shorter in the
delay in diagnosis (P=0.038), and the length of
lesions was also much greater in this group
than those with invasive EMPD (P=0.040).
There was no statistically significant difference
in age of onset, location of skin lesions and
tumor history.

Discussion

EMPD is a relatively rare cutaneous malignancy
[10]. Our knowledge of the clinical and histo-
pathological characteristics of EMPD remains
very limited. In this study, the medical archives
of 246 Chinese male EMPD patients diagnosed
over a 20-year period were retrieved for clinical
analysis.

In our population, the most frequently initial
site of EMPD was the scrotum (85.8% of
patients). The mean age at the time of diagno-
sis was 67.5 years, and the average age of
symptom onset was 63.9 years, there is a peak
age of onset in the 60s in EMPD patients. A sig-
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Table 2. Clinical data between invasive and non-invasive EMPD

EMPD invasion

with metastases showed a
relatively dismal outcome

Clinical Data - - - P value compared with non-meta-
Invasive  Non-invasive .
static EMPD. In the current
Case, n 63 183 .
study, we found 19 patients
Age of onset, years suffering from metastases,
260 48 121 0.043 and this rate (7.7%) is low-
<60 15 63 er compared to two other
Delay in diagnosis, years 3.5 3.5 studies (20%, 23%) [11,
Longest diameter of the skin lesion, cm 5.4 5.4 12]. Although, such a low
Lesions sites rate in our population limits
Scrotum 55 156 0.417 this study’s ability to ex-
Others 8 27 plore the gharacteristics
Tumor History 4 16 0.789 gftmet:Stat: tiMfDéM%“Dr
Metastases 3 16 0.687 ata showe a

Table 3. Clinical data between metastatic and non-metastatic EMPD

patients with metastases
often had a larger lesion
size than those with non-

EMPD metastasis

metastases. It means that

Clinical Data X — Pvalue metastatic EMPD has gre-
Metastatic Non-metastatic .
o 1o o7 ater malignant degree and
ase, n rate of growth in contrast
Age of onset, years to other types. In addition,
260 15 155 0.442 the right inguinal lymph
<60 4 72 nodes were prone to inva-
Delay in diagnosis (average), years 1.9 3.5 0.038 sion by Paget cells com-
Longest diameter of the skin lesion, cm 6.9 5.2 0.042 pared the left inguinal
Lesions sites |ymph nOdeS, but further
Scrotum 14 197 0416  Studies with a larger popu-
Others 5 30 Iat:tgn tof metastatic EMF?[D
Tumor History 1 19 1.000 patients are necessary to
) confirm the imbalance of
Invasive 4 59 0.788

EMPD metastases.

nificant delay in diagnosis could be observed
for almost all of the EMPD patients in our study,
on average, diagnosis occurred 43.2 months
after the onset of symptoms. Such a long delay
may be attributed to the relatively ordinary ini-
tial symptoms of pruritus, rash, and erythema.
These nonspecific clinical manifestations can
be misdiagnosed as skin eczema or mycosis.
Additionally, the physicians often lack of enough
awareness of Paget’s disease due to its rarity,
and physical examination of the genital areas is
frequently not as thorough as other areas.
Accordingly, EMPD should always be in the dif-
ferential diagnostic consideration of patients
with genital pruritus and rash, and a biopsy of
skin lesions should be performed if the patient’s
symptoms cannot be improved.

The inguinal lymph nodes were the most com-
mon localization of metastatic EMPD. Patients

13237

Consistent with previous reports [2, 13, 14],
we found that 20 patients with EMPD have per-
sonal history of other neoplasms. According to
the interval between diagnosis of EMPD and
internal malignancy, 13 cases were considered
as secondary EMPD, but the rest of 7 cases
remained still hard to be determined. Among
these 20 cases, 6 cases (including 3 second-
ary EMPD cases and 3 uncertain cases) were
received CK20 immunohistochemical analysis,
which is widely considered as a useful biomark-
er for distinguishing primary and secondary
EMPD. CK20 expression could be detected in 2
secondary EMPD cases but none in the uncer-
tain cases. Until now, accumulating evidence
has indicated that EMPD often accompanies
internal malignancies; however, the true rela-
tionship between EMPD and underlying can-
cers is still difficult to confirm especially in
those cases with the relatively long interval

Int J Clin Exp Pathol 2015;8(10):13233-13240
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between diagnosis of EMPD and internal malig-
nancy. CK20 might be used to assist in distin-
guishing primary and secondary EMPD.

Interestingly, we observed a high frequency of
hepatic, renal, testicular and epididymal cysts
in EMPD patients. The overall prevalence of
simple hepatic cysts and simple renal cysts
were 3.6% and 10.7% [15, 16], respectively, in
Chinese general population, while the inci-
dence of testicular and epididymal cysts was
unclear. Although most of these cysts were
asymptomatic and were not harmful to organ
function, some pathological changes could also
be observed, including abnormal serum creati-
nine and proteinuria in renal cysts and gastroin-
testinal discomfort in hepatic cysts [17, 18].
However, the pathogenesis of these cysts in
EMPD patients is hard to explain.

Histopathological examination is an important
tool in the diagnosis of EMPD [19]. In this study,
we found that eight immunohistochemical
markers and PAS stain showed different expres-
sion pattern in EMPD cases. Consistent with
other reports, EMA, CEA, CK7 and PAS showed
high expression levels in nearly all of the EMPD
specimens, so these protein markers can be
used to aid in the diagnosis of EMPD. In con-
trast, LCA, VIM and HMB45 showed negative
expression in all EMPD cases. Thus, LCA, VIM
and HMB45 might be used in the differential
diagnosis of EMPD. HER2/neu, Ki67, P53,
CK20 and S100 exhibited various expression
levels; analysis of these four markers and
EMPD pathological features revealed a signifi-
cant correlation between HER2/neu expres-
sion and invasive EMPD. Combined our and
others’ work [20], HER2/neu usually shows
expression in a portion of EMPD patients and
the expression of this protein is significantly
related to invasive EMPD. On the other hand,
HER2/neu is also an important biomarker for
targeted therapy. This indicates targeted inhibi-
tion of HER2/neu may be used for treatment of
some types of intractable EMPD with HER2/
neu expression.

Surprisingly, we found 5 out of 45 patients,
who were received S100 immunohistochemical
detection, showed expression of S100 in their
Paget cells. Within cells, S100 is involved in
aspects of regulation of proliferation, differen-
tiation, apoptosis, Ca?* homeostasis, energy
metabolism, inflammation and migration/inva-
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sion through interactions with a variety of
target proteins. S100 is present in almost all
human benign and malignant melanocytic
tumors of the skin and in metastases of human
malignant melanomas. In addition, it could also
be detected in human tumors of the central
and peripheral nervous system or those origi-
nating from different salivary glands. A previ-
ous study has maintained S100 could aid the
separation of pagetoid melanoma from EMPD.
In our study, these 5 patients with S100 ex-
pression, all of them showed negative HMB45
expression, which could rule out melanoma,
but there were 3 of these 5 patients also show-
ing negative CK7 expression. Thus, a novel his-
tological type of EMPD with CK7-/S100+ is
identified in our study, which means not only
the expression of S100 could not be used to
exclude EMPD but also the tumorigenesis of
Paget cell is diverse. Several novel histological
types might be existence beyond primary and
secondary EMPD.

In our study, 70 patients with EMPD received
serum PSA tests. A previous study showed ele-
vated serum PSA levels in EMPD patients with
associated prostate cancers [21]. As noted,
total serum PSA is still the best marker for the
detection of prostate cancer. Paget cells from
EMPD cases also could be observed PSA ex-
pression [22, 23]; therefore, we evaluated the
potential implication of using serum PSA levels
to diagnose EMPD. However, only 16% of EMPD
patients presented serum PSA levels exceed-
ing the threshold PSA value (4 ng/ml). Further-
more, there was no significant correlation bet-
ween elevated serum PSA and invasive EMPD
or tumor history, suggesting that the clinical
usefulness of serum PSA for EMPD patients
may be limited.

Through pathological examination, a total of
63 cases with invasive EMPD were identified.
We compared the clinical data from non-inva-
sive and invasive EMPD. Surprisingly, our data
showed that invasive EMPD occurred preferen-
tially in those subjects with a higher age of
onset. In our previous study, we found a promi-
nent correlation between hypermethylation of
DLC1 and the older EMPD cases [24]. Given the
known association between aging and EMPD,
we speculate that accumulated genetic or epi-
genetic abnormities might promote the devel-
opment of this skin cancer. In conclusion,
Chinese male EMPD cases in our studied popu-
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lation demonstrate distinct clinical and patho-
logical features, and these findings may have
important implications for the management of
Chinese EMPD patients.

This study has some notable limitations. Even
with this large series, there was insufficient
information on familial history for most of EMPD
patients and the retrospective data from a sin-
gle center are short of adequate material of
female patients with EMPD. In addition, for the
lack of follow up data of our studied population,
we were unable to estimate the prognosis after
their diagnosis of EMPD.

In conclusion, Chinese male EMPD cases in our
studied population demonstrate distinct clini-
cal and pathological features, and these find-
ings may have important implications for the
management of Chinese EMPD patient.
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