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Abstract
Background: Penoscrotal extramammary Paget’s disease is a rare, slow‑growing neoplasm with high 
frequency of local recurrence.
Aims: The aim of this study was to investigate the difference in clinicopathological characteristics between 
first‑time and recurrent penoscrotal Paget’s disease, and to discover the potential risk factors of recurrence.
Methods: Between January 2007 and February 2014, a total of 164 Chinese patients with biopsy‑proven 
tramammary Paget’s diseaseex in penis and scrotum underwent wide local resection in our institution. 
Among them, 142 patients with first‑time disease and other 22 patients with recurrent disease were enrolled 
in this retrospective analysis.
Results: The median duration of symptoms was much shorter in recurrent disease than in first‑timers (3 vs. 
24 months, P < 0.001). Patients with recurrent disease tended to have lower lesion exudation rates (27.3% 
vs. 51.8%, P = 0.032). In addition, patients with distant stage were more likely to obtain recurrent disease 
compared with first‑time disease (P = 0.005). Through immunohistochemical detection of extramammary 
Paget’s specimen, we found that HER2/neu protein expression in the recurrent group was significantly 
higher than first‑timers (P = 0.036).
Limitations: In this study, the information on familial history of most patients was insufficient. Moreover, 
due to the lack of follow‑up data of our included cases, we were unable to evaluate the prognosis after 
diagnosis of extramammary Paget’s disease.
Conclusion: Patients with penoscrotal Paget’s disease, especially those with shorter duration of 
symptoms, exudation of lesions, distant‑stage, Paget cells infiltrating into adnexa, and HER2/neu 
expression, should be followed up more carefully after surgery, as they were more likely to suffer recurrence.
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Introduction
Extramammary Paget’s disease is a rare cutaneous neoplasm 
which represents approximately 1% of all cutaneous 
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malignant lesions.1 The exact pathogenesis of this condition 
remains largely unclear. However, current evidence indicates 
that malignant transformation of pluripotent intraepithelial 
cells could lead to adenocarcinoma. Extramammary Paget’s 
disease mainly affects elderly people of 50–80 years old on 
skin areas replete with full of apocrine sweat glands such 
as vulva, scrotum, perineum, perianal area, and axilla.2 In 
male patients, penoscrotal region is the most commonly 
affected area.3 The definitive diagnosis of Extramammary 
Paget’s disease is usually delayed due to the common 
presenting inflammatory‑like manifestations, including 
burning, bleeding, pruritus, and eczema, which are relatively 
nonspecific and generally attributed to benign diseases.4 
Most patients have a good prognosis since the spread of 
tumor cells is limited to the epidermis. However, once the 
tumor invades the dermis and subcutaneous tissue, the 
risks of metastasis and lethality may increase significantly. 
The treatment options include wide local resection with 
subsequent reconstruction, topical agents, immunotherapy, 
and radiotherapy. Unfortunately, no randomized controlled 
trials were performed to guide therapeutic decision‑making.

At present, no definitive guidelines have been generally 
acknowledged for the diagnosis, treatment, and follow‑up 
of patients with extramammary Paget’s disease. Due to its 
rarity, previous studies mainly consisted of case reports or 
relatively small datasets,5‑8 while studies of large population 
were still limited.9‑11 Our previous study showed that the 
wide horizontal invasion is an independent risk factor for 
local recurrence‑free survival in patients with scrotal Paget’s 
disease.12 Based on the above preliminary results, the aim 
of this study was to further investigate the difference in 
clinicopathological characteristics between first‑time and 
recurrent penoscrotal Paget’s disease, thus to discover the 
potential risk factors of recurrence. Our results may further 
improve the understanding of recurrent extramammary 
Paget’s disease and assist physicians to establish more 
effective diagnostic and treatment guidelines for Chinese 
patients.

Methods
Patients and demography
After obtaining approval of the Huashan Hospital 
Institutional Review Board, a retrospective study of medical 
records from January 2007 to February 2014 was performed 
to identify patients who underwent wide local resection due 
to penoscrotal Paget’s disease. A total of 215 hospital records 
were screened; 33 records were excluded for incomplete 
data and 18 records for uncertain diagnosis. Patients were 
excluded if they had synchronous or metachronous internal 
noncutaneous malignancies, other rheumatic immune 
disease, or history of long‑term use of immunosuppressive 
agents. After reviewing medical records and the patient 
information system, we identified a total of 164 Chinese 
patients with detailed admission and clinical information, as 
well as histopathology information at our institution. Written 

informed consent forms were signed by all patients prior to 
their inclusion in the study.

To make diagnosis, each patient received a thorough physical 
examination and tissue biopsy. Furthermore, medical imaging 
tests including chest X‑ray, abdominal, and pelvic computed 
tomography scan were also performed to identify internal 
malignancies.

All 164  patients were Chinese and diagnosed with 
biopsy‑proven Paget’s disease in penis and scrotum. Among 
them, 142 patients with first‑time penoscrotal Paget’s disease 
and other 22 patients with recurrent disease were enrolled in 
this retrospective analysis.

Patient characteristics and outcome assessment
Patient characteristics were acquired mainly from electronic 
medical records at our institution. Basic information 
such as weight, height, blood pressure, medical history 
of hypertension and diabetes, size of lesion, and duration 
of symptoms were collected on admission. Body mass 
index  (BMI) was calculated as the ratio of the patient’s 
weight (kg) divided by the square of the patient’s height (m). 
Induration of lesion and inguinal lymph node enlargement 
through physical examination were also assessed.

The evaluation of specimens obtained from wide local resection 
was blindly determined by two independent pathologists. Surgical 
margin status was evaluated by the pathologists. Malignancy 
infiltration was also analyzed by the presence and depth of the Paget 
cells’ dermal invasion, which were classified as epidermis, dermis, 
and adnexa according to the infiltration sites. In addition, histological 
sections were stained with hematoxylin–eosin  (H  and  E) and 
immunohistochemical staining including human epidermal growth 
factor receptor 2  (HER2/neu) , vimentin  (VIM), lymphocyte 
common antigen  (LCA), soluble protein‑100  (S‑100), tumor 
protein 53 (P53), antigen ki67 (Ki67), human melanoma black 
45  (HMB45), cytokeratin 7  (CK7), cytokeratin 20  (CK 20), 
and periodic acid shiff  (PAS) (antibodies for above proteins 
were purchased from Dako ,Denmark).

Primary outcomes included clinical manifestations (pruritus, 
erythema, exudation, rash); clinical examination results (size 
of lesion, delay in diagnosis, duration of symptoms, inguinal 
lymph node enlargement); tumor stage, being defined as 
local  (without evidence of spread), regional  (spread only 
to nearby nodes or tissues), or distant (spread beyond local 
nodes or tissues) according to the “SEER Historic Stage A” 
classification; histopathological assessment (positive surgical 
margin, malignancy infiltration); and immunohistochemical 
analysis (HER2/neu, VIM, LCA, S100, P53, Ki67, HMB45, 
CK7, CK20, and PAS).13

Statistical analysis
Variables were evaluated using two‑tailed Student’s t‑test, 
Chi‑squared analyses, and Kruskal–Wallis test where 
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appropriate. Significance was defined as a P  value  ≤  0.05. 
Depending on data type and statistical distribution, data 
were expressed as proportions or medians and interquartile 
range, as stated. The SPSS software version 19.0 (SPSS Inc., 
Chicago, IL, USA) for Windows was used for statistical 
analysis.

Results
Clinical characteristics
All the 164 patients were Chinese male with complete clinical 
data. Among them, 142  patients  (86.6%) were diagnosed 
with first‑time penoscrotal Paget’s disease, whereas other 
22 patients (13.4%) with recurrent diseases.

Overall, the patients varied in age at diagnosis from 45 to 
91  years  (median, 70  years). The sites involved included 
both penis and scrotum in 54  cases, scrotum only in 
73  cases, and penis only in 37  cases. Pruritus, erythema, 
pain, rash, erosion, and exudation were often observed in 
patients with extramammary Paget’s disease. Of the above 
symptoms, pruritus (118 cases, 72%) was the most common 
initial symptom. In addition, the majority of patients with 
extramammary Paget’s disease  (131  cases, 80%) were 
initially diagnosed with eczema or inflammation, but failed 
to cure after the standard topical therapies. All the patients 
received wide surgical resection of skin lesions after the 
diagnosis of extramammary Paget’s disease had been 
confirmed by biopsy  [Figure  1]. Among them, 12  patients 
underwent regional lymph node dissection, including nine 
cases of unilateral and three cases of bilateral inguinal lymph 
node dissection.

Patients were divided into two groups: first‑time penoscrotal 
Paget’s disease and recurrent disease groups, respectively. In 
the recurrent group, the average number of recurrences was 
1.7  times per person. Clinicopathological characteristics of 
each group are shown in Table 1. The median size of lesion 
was 20.5 cm2 (range, 2.3–120 cm2) in first‑timers and 9.5 cm2 

(range, 0.8–120 cm2) in recurrent disease. The median delay 
in diagnosis was 2.7 years (range, 1.3–3.9 years) in first‑time 
disease and 3.2  years  (range, 2.4–5.1  years) in recurrent 
disease. The median duration of symptoms was much shorter 
in recurrent disease than in the first‑timers (3 vs. 24 months, 
P < 0.001). Patients with recurrent disease tended to have lower 
exudation rates (27.3% vs. 51.8%, P = 0.032) and potentially 
higher rates of inguinal lymph node enlargement  (18.2% 
vs. 8.5%, P = 0.156). In addition, patients with distant stage 
were more likely to obtain recurrent disease compared with 
first‑time disease (P = 0.005).

Histology and immunohistochemistry
Through microscopic examination, all the cases showed 
the prototypical pattern of in situ component. As illustrated 
in Table  1, positive surgical margins were diagnosed in 
6 (4.4%) first‑time extramammary Paget’s disease specimens 
and 1  (4.5%) recurrent disease, although no significant 
difference was observed  (P  =  0.95). Paget cells are round 
cells usually characterized by large nuclei, prominent 
nucleoli, and abundant pale‑staining cytoplasm, which 
were scattered singly or in clusters throughout the whole 
epidermis in H and E staining [Figure 2]. In this study, Paget 
cells were exclusively detected in epidermis from 79 (55.6%) 
first‑time disease specimens and 8 (36.4%) recurrent cases, 
respectively (P = 0.11). Meanwhile, Paget cells were detected 
in dermis from 38  (26.8%) first‑time cases compared with 
5 (22.7%) recurrent cases (P = 0.80). When it came to adnexa, 
a significantly higher proportion of Paget cells were observed 
in 9  (40.9%) recurrent cases compared with 25  (17.6%) 
first‑time cases (P = 0.02). In addition, Paget cells could also 
be observed in the sweat glands (6.5% vs. 4.8%) and the hair 
follicles (3.7% vs. 2.3%).

In this study, immunohistochemical detection of 
extramammary Paget’s disease specimen was performed for 
various protein expression levels, including human epidermal 
growth factor receptor 2, vimentin, lymphocyte common 

Figure 1: Clinical appearance of penoscrotal Paget’s disease Figure 2: Typical histopathological features of penoscrotal Paget’s disease
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Table 2: Immunohistochemical detection in first‑time and recurrent EMPD specimen

Protein expression First‑time EMPD (n=142) (%) Recurrent EMPD (n=22) (%) P*
PAS

Positive 105 (73.9) 18 (81.8) 0.60
Negative 37 (26.1) 4 (18.2)

CK7
Positive 126 (88.7) 19 (86.4) 0.72
Negative 16 (11.3) 3 (13.6)

HER2/neu
Positive 73 (51.4) 17 (77.3) 0.036
Negative 69 (48.6) 5 (22.7)

S100
Positive 28 (19.7) 3 (13.6) 0.77
Negative 114 (80.3) 19 (86.4)

P53
Positive 63 (44.4) 11 (50.0) 0.65
Negative 79 (55.6) 11 (50.0)

Ki67
Positive 82 (57.7) 12 (54.5) 0.82
Negative 60 (42.3) 10 (45.5)

CK20
Positive 31 (21.8) 6 (27.3) 0.59
Negative 111 (78.2) 16 (72.7)

EMPD: extramammary Paget’s disease. *P‑values were calculated using Chi‑squared test for categorical variables

Table 1: Clinicopathological characteristics of first‑time and recurrent penoscrotal EMPD

Variables First‑time EMPD (n=142) Recurrent EMPD (n=22) P*
Age† (years) 69 (45‑91) 71 (55‑84) 0.61
BMI† (kg/m2) 23.3 (15.5‑32.3) 22.3 (18.0‑26.4) 0.31
Size of lesion† (cm2) 20.5 (2.3‑120) 9.5 (0.8‑120) 0.43
Delay in diagnosis† (years) 2.7 (1.3‑3.9) 3.2 (2.4‑5.1) 0.52
Duration of symptoms† (months) 24 (0.5‑240) 3 (0.5‑48) <0.001
Exudation of lesion (%) 73 (51.8) 6 (27.3) 0.03
Inguinal lymph node enlargement (%) 12 (8.5) 4 (18.2) 0.16
Tumor stage (%)

Local 104 (73.2) 14 (63.6) 0.35
Regional 33 (23.2) 4 (18.2) 0.60
Distant 5 (3.5) 4 (18.2) 0.005

Positive surgical margin (%) 6 (4.4) 1 (4.5) 0.95
Malignancy infiltration (%)

Epidermis 79 (55.6) 8 (36.4) 0.11
Dermis 38 (26.8) 5 (22.7) 0.80
Adnexa 25 (17.6) 9 (40.9) 0.02

EMPD: extramammary Paget’s disease; BMI: body mass index. †Continuous variables are shown as the median value and interquartile range. *All P values were 
calculated using Kruskal‑Wallis test for continuous variables and Chi‑squared test for categorical variables.

antigen, soluble protein‑100, tumor protein 53, antigen ki67, 
human melanoma black 45, cytokeratin 7, cytokeratin 20, 
and periodic acid shiff. In this study, we found that LCA, 
VIM, and HMB45 staining were all negative in both the 
groups. The typical expression images of other proteins 
are shown in Figure 3. In Table 2, we found that HER2/neu 
protein expression in the recurrent group was significantly 
higher than the first‑time group (P = 0.036), which indicated 
a significant correlation between HER2/neu expression and 

recurrent disease. Meanwhile, there were no significant 
differences in terms of other protein expression.

Laboratory tests and associated diseases
A total of 52  patients with EMPD were detected tested for 
their serum prostate specific antigenlevels in this study. 
Among them, 7  (13.5%) patients’ serum levels were above 
4.0 ng/mL. As a majority of patients were elderly, associated 
basic disease, such as coronary heart disease (11 cases, 6.7%), 
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Figure  3a: Immunohistochemical staining of PAS proteins expression in 
penoscrotal Paget’s disease (×200)

Figure  3b: Immunohistochemical staining of CK7 proteins expression in 
penoscrotal Paget’s disease (×200)

Figure 3c: Immunohistochemical staining of HER2/neu proteins expression 
in penoscrotal Paget’s disease (×200)

Figure 3d: Immunohistochemical staining of S100 proteins expression in 
penoscrotal Paget’s disease (×200)

Figure  3e: Immunohistochemical staining of P53 proteins expression in 
penoscrotal Paget’s disease (×200)

Figure  3f: Immunohistochemical staining of Ki67 proteins expression in 
penoscrotal Paget’s disease (×200)
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diabetes mellitus  (20  cases, 12.2%), hypertension  (17  cases, 
10.4%), or benign prostatic hyperplasia  (29  cases, 17.7%), 
was recorded. In addition, a small proportion of patients with 
extramammary Paget’s disease were also diagnosed with cysts 
through ultrasonography, including renal cysts alone (7 cases, 
4.3%), hepatic cysts alone  (10  cases, 6.1%), renal and 
hepatic cysts  (9  cases, 5.5%), and testicular and epididymal 
cysts (8 cases, 4.9%). After reviewing the medical histories of all 
patients, we witnessed that seven patients (4.3%) had a history 
of visceral malignancies when diagnosed with extramammary 
Paget’s disease, including stomach cancer  (two cases), liver 
cancer (one case), colon cancer (one case), prostate cancer (two 
cases), and testicular cancer (one case).

Discussion
Penoscrotal Paget’s disease is a rare cutaneous malignancy 
with small sample sizes in most published series. Our study 
included 164  patients with the penoscrotal EMPD in a 
single institution, which is mainly owing to the high‑profile 
dermatology department at our hospital. The department of 
dermatology at our hospital is one of the biggest dermatology 
centers in China, and its annually average outpatient visits 
were more than 1.5 million in recent years, which has 
gathered a large number of patients with rare or complicated 
skin diseases throughout the whole country.

As seen in our patients, the median period from the awareness 
of initial symptoms to diagnosis was 2.7 years in first‑time 
disease and 3.2  years in recurrent disease. Patients always 
gave a long history of use of ointment before diagnosis was 
confirmed by biopsy. In early lesions, the symptoms might 
be clinically confused with clinical manifestations, such 
as psoriasis, eczematous, and dermatitis. Over time, the 
lesions might become erosive, ulcerated, or even infiltrated, 
along with the enlargement of regional lymph nodes, which 
indicatesd that it might progress from in  situ into invasive 
extramammary Paget’s disease.14 Therefore, skin biopsy is 

Figure 3g: Immunohistochemical staining of CK20 proteins expression in 
penoscrotal Paget’s disease (×200)

strongly recommended for patients with a progressing and 
protracted history of erythematous or eczematous lesions on 
penoscrotal area.

In this study, we identified several clinicopathological factors 
associated with recurrence of penoscrotal Paget’s disease. 
Our series evaluated the factors including age, BMI, size 
of lesion, and delay in diagnosis from both first‑time and 
recurrent penoscrotal Paget’s groups, although no correlation 
was found between these factors and recurrence. Intriguingly, 
our data indicated that duration of symptoms, effusion, and 
distant stage were strongly correlated with recurrence as 
potential risk factors. However, some other factors including 
inguinal lymph node enlargement and positive surgical 
margin, which were initially considered to be more important, 
failed to be independent risk factors by data analysis. This 
might owe to the limited number of patients in our study. 
Thus, multicenter studies with larger cohorts of first‑time and 
recurrent penoscrotal Paget’s disease are still warranted to 
evaluate the potential risk factors for this rare entity.

Histopathological examination plays a vital role in the 
diagnosis of extramammary Paget’s disease. In this study, 
we found a significantly higher proportion of Paget cells’ 
infiltration into adnexa from patients with recurrent 
disease. These results also verified the previously published 
observations that involvement of adnexa was a common 
characteristic in extramammary Paget’s disease, probably 
contributing to the development of carcinoma into deeper 
tissues and to the tendency for recurrence.15,16 Thus,  
infiltration of malignant cells into adnexa could be considered 
as another potential risk factor.

In addition, PAS staining and six immunohistochemical 
markers presented with different expression levels in these 
cases. Specifically, vimentin , lymphocyte common antigen, 
and human melanoma black 45  were found to be negative 
in, while PAS staining and CK7 showed relatively high 
expression levels in most tissues. Therefore, the above markers 
could be applied for distinguishing differential diagnosis of 
extramammary Paget’s disease. CK7 is an marker with high 
sensitivity to EMPD, which could distinctly highlight Paget 
cells within the epidermis, sweat ducts, and pilosebaceous 
structures. Primary invasive extramammary Paget’s disease is 
reported as characteristically positive for CK7 and negative for 
CK20, whereas secondary disease with a visceral malignancy 
such as colorectal or genitourinary carcinoma is often 
illustrated as a CK7+/CK20+  phenotype.17‑19 Furthermore, 
focal immunoreactivity with CK20 has been detected on 
primary vulvar Paget’s disease in several studies.7,20  In 
contrast, HER2/neu, S100, Ki67, and P53 demonstrated 
various expression levels in these specimens. After evaluating 
the above markers, we found a significantly higher HER2/
neu expression in recurrent disease group, indicating a strong 
correlation between HER2/neu gene and recurrence. Previous 
research also revealed HER2/neu overexpression in a portion 
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of patients with vulvar Paget’s, in accordance with the 
penoscrotal Paget’s disease in this study. It is well known that 
HER2/neu is a remarkable biomarker for targeted gene therapy. 
Our results further suggested that targeted inhibition of HER2/
neu might be a promising therapy for recurrent penoscrotal 
Paget’s disease with HER2/neu expression.

In previous studies, prostate specific antigen expression 
was detected in Paget cells from extramammary Paget’s 
disease cases.21,22 However, we found that only 7 of 
52  (13.5%) patients’ PSA serum levels were above the 
threshold  (4.0  ng/mL) in this study. Furthermore, a total 
of seven patients  (4.3%) suffered from other tumors when 
diagnosed with extramammary Paget’s disease, which was 
also consistent with several published articles.23,24

There were some limitations of our present study. Although 
with this large series, there was insufficient information on 
familial history for most patients with penoscrotal Paget’s 
disease. Moreover, due to the lack of follow‑up data of our 
included cases, we were unable to evaluate the prognosis 
after diagnosis of extramammary Paget’s disease. Multicenter 
studies with larger cohorts and longer follow‑up periods are 
needed to confirm the above‑mentioned results in the future.

Conclusion
Our results suggested that shorter duration of symptoms, 
exudation of lesions, distant stage, Paget cells infiltrating into 
adnexa, and HER2/neu expression should be considered as 
potential risk factors of disease recurrence, which might be 
a better guide for the diagnosis, treatment, and follow‑up of 
penoscrotal Paget’s disease in Chinese patients.
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