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INTRODUCTION

Extramammary Paget’s disease (EMPD) is a rare intraepithelial 
slow-growing malignancy that is difficult to distinguish from 
other skin lesions such as eczema, contact dermatitis, or Bowen’s 
disease, clinically. Accordingly, misdiagnosis often occurs, re-

sulting in proper treatment being delayed. Although EMPD is 
slow growing, it frequently undergoes regional or distant metas-
tasis through direct dermal invasion and lymphatic spread [1], 
and such delays in treatment may hence be critically harmful to 
the patients [2,3].

Therapeutic modalities suggested for EMPD include chemo-
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therapy, radiotherapy, local laser treatment, and topical cytotox-
ic agent application. However, wide excision with an adequate 
margin (1.5–3 cm) is generally the recommended method. The 
optimal surgical resection margin is often difficult to establish, 
owing to the irregular and geographically shaped margins of 
EMPD, and the fact that tumor invasion may precede the visible 
changes of the skin lesion [4]. To solve this problem, Mohs mi-
crographic surgery (MMS) or intraoperative frozen biopsy is 
usually performed to establish the surgical excision margin. 
During MMS, since the operator can directly observe the mar-
gin of the lesion using a microscope, normal tissue can be pre-
served as much as possible, while the risk of local recurrence is 
reduced [5]. However, due to the thorough observation and 
highly specialized technique, MMS is associated with a long op-
eration time, which is a major drawback of the procedure. On 
the other hand, intraoperative frozen biopsy is a relatively easy 
technique; however, this method is also associated with an elon-
gated operation time for intraoperative biopsy reading, as well 
as with a high false negative rate. A prolonged operation time 
might have significant effects on patient morbidity, and increase 
the overall medical costs, whereas false negative results may lead 
to imperfect resections. According to previous studies, the false 
negative rate of frozen biopsy ranges 10.4% to 13.2%, making 
the local recurrence rate higher than 16% [1,6,7]. In the present 
study, we performed preoperative mapping biopsy in EMPD 
patients in order to overcome these problems, and to obtain ac-
curate resection margins and a preoperative reconstructing plan.

METHODS

Between January 2010 and June 2013, 21 EMPD patients, those 
histologically confirmed by dermatologist, were referred to our 
department. All patients underwent preoperative mapping bi-
opsy at our outpatient clinic. The outline of the grossly visible 
EMPD lesion was marked, and punch biopsies were conducted 
on at least 10 sites, 2 cm from the outline (Fig. 1). The number 
of mapping biopsy sites were adjusted depending on the size 
and shape of the skin lesion. Numbers were given to each biopsy 
site in a clockwise fashion to facilitate the communication with 
the pathologist. If the skin laxity was large, such as for the scro-
tum, mapping biopsy was performed while the skin was unfold-
ed by gentle traction. The biopsy wound sites were repaired 
with 4-0 nylon sutures, not only for wound healing, but also for 
helping to identify the biopsy sites later. On the next visit to 
confirm the biopsy result, the resection margin was determined 
if the results revealed no tumor cells in the entire specimen. If 
the punch biopsy results were positive for EMPD, additional bi-
opsies around the previous biopsy site with an additional 2 cm 
safety margin were performed. The additional biopsy was usu-
ally performed at 4–6 points around the site of positive result, 
and we repeated this procedure until the entire specimen 
showed negative tumor cells (Fig. 2).

After the end of the mapping biopsy, we made a preoperative 
reconstruction plan considering the range of excision. In male 
patients, we decided on a scrotal flap for the scrotum and a split-

For 57-year-old male patient, punch biopsy was performed at the 
margin of 2 cm away from the lesion. OPD, outpatient department.

Fig. 1. Preoperative mapping biopsy at OPD

Patients who diagnosed EMPD were repeated mapping biopsy until 
the all specimen showed negative of tumor cells. EMPD, extramam-
mary Paget’s disease; f/u, follow up.

Fig. 2. Schematic flow chart of EMPD patient
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thickness skin graft (STSG) for the penile shaft. In female pa-
tients, the defect was usually covered with a local advancement 
flap and STSG.

RESULTS

The clinical characteristics and demographics of the patients are 
summarized in Table 1. Mapping biopsy was performed in 21 
patients (18 male and 3 female patients) with a mean age at the 
time of operation of 66.5 years (range, 50–82 years). The scro-
tum along with the penile shaft was involved in 13 male patients, 
while exclusive scrotal involvement was shown in 4 patients and 
one male patient suffered EMPD of the axilla. The vulva was 
the predominant site of involvement in all female patients. Re-
section margins could be immediately obtained with mapping 
biopsy in fifteen patients, while 4 and 2 patients underwent 2 
and 3 biopsies, because of positive results of the initial mapping 
biopsy. The average number of biopsies needed to achieve the 
final resection margin was 1.4. The patients had to visit the out-
patient department (OPD) an average of 2.4 times to undergo 
the mapping biopsy and to confirm the results. And it took aver-
age 2.7 days to get the pathological result after the mapping bi-
opsy. The mean number of sites biopsied was 12.7 (range, 10–
16), and secondary and tertiary biopsies were performed at an 
average of 4.4 sites. 

All patients underwent wide excision of the EMPD along with 
the previously determined resection margin, at the level of the 
superficial fascia. A number of deep tissues were sent to the pa-
thologist intraoperatively to check remnant malignancy, but the 
results revealed negative in all cases. The specimen was sent to 
the pathologist for permanent biopsy (Fig. 3). The average tu-
mor size was 48.8 cm2, and the average values of the long and 
short axes were 7.6 cm and 5.7 cm, respectively. Scrotal flap and 

Case Sex/
Age (yr)

Tumor 
size (cm2) Area Lymph node metastasis/

Internal malignancy
Reconstruction 

methods
Permanent biopsy/
Depth of invasion

Follow-up 
period (mo)

No. of OPD visit for 
mapping biopsy

No. of mapping 
biopsy site

1 F/70 11×8 V and PA N L and STSG N/NR 53 2 12+5
2 F/50 11×9 V and PA N L and STSG N/DI 40 1 12
3 F/76 12×10.5 V and PA N L and STSG N/DI 40 1 15
4 M/82 13.2×10 PS and S P (colon cancer, inguinal

   LN metastasis)
SF and STSG N/ND 37 3 10+3+4

5 M/66 7.5×4.0 PS and S N SF and STSG N/NR 34 1 10
6 M/70 8.1×5.5 A N STSG N/DI 32 1 13
7 M/73 1.1×1.0 S N SF N/DI 30 1 10
8 M/72 6.5×6.4 S P (cholangiocarcinoma) SF N/DI 30 2 14+8
9 M/64 6.5×4.3 PS and S N SF and STSG N/DI 29 1 14
10 M/59 4.8×2.9 S N SF N/DI 26 1 10
11 M/57 11.8×6.3 PS and S N SF and STSG N/DI 26 3 14+4+4
12 M/63 5.8×3.7 S N SF N/DI 26 1 12
13 M/60 5.2×5.0 PS and S N SF and STSG N/DI 26 1 12
14 M/71 6.7×5.4 PS and S N SF and STSG N/DI 26 1 12
15 M/74 5.2×3.8 PS and S N SF and STSG N/NR 25 1 15
16 M/71 14.4×7.9 PS and S;

S
N SF and STSG

SF
P/DI
N/NR

23
22

2
1

12+4
10

17 M/54 9.0×4.0 PS and S N SF and STSG N/ND 17 1 12
18 M/69 7.0×4.2 PS and S P (inguinal LN metastasis) SF and STSG N/SI 16 1 12
19 M/71 1.3×8.7 PS and S N SF and STSG N/DI 15 1 16
20 M/67 6.4×6.0 PS and S N SF and STSG N/DI 13 1 16
21 M/57 4.4×3.2 PS and S N SF and STSG N/ND 12 2 13+3

In case 16, reoperation was conducted as a result of the positive resection margin.
OPD, outpatient department; F, female; V, vulva; PA, perineal area; N, negative; L, local advancement flap; STSG, split-thickness skin graft; NR, not recoded; DI, dermal inva-
sion; M, male; PS, penile shaft; S, scrotum; P, positive; SF, scrotal flap; ND, no dermal invasion; A, axilla; SI, subcutaneous tissue invasion.

Table 1. Summary of the clinical characteristics and demographics of the patients

Cells (black arrow) have pleomorphic nuclei, prominent nucleoli, 
and abundant cytoplasm (H&E, ×100).

Fig. 3. Paget’s cells at permanent biopsy
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STSG (Fig. 4), scrotal flap, local advancement flap, and STSG 
only were performed in 13 (62%), 4 (19%), 3 (14%), and 1 
(5%) patients, respectively. All female patients underwent vagi-
nectomy or vulvectomy by gynecologist, and periurethral dissec-
tion by urologist. Groin lymph node metastasis was detected in 
2 patients. These patients underwent inguinal lymph node dis-
section by a general surgeon, and adjuvant radiation therapy was 
performed in one patient. Two patients, including one who had 
lymph node metastasis, developed internal malignancy. Twenty 
patients showed free resection margins from the permanent bi-
opsy, whereas involvement of the resection margin was found in 
one patient. This patient had to undergo additional mapping bi-
opsy at the OPD, and reoperation was performed 1 month after 
the initial operation. The depth of invasion in permanent biopsy 
was found in 18 out of 21 cases. Invasion depth was confined to 
the epidermis in 3 cases, but 14 cases showed invasion to the 
dermis, and subcutaneous invasion was found in 1 case. The 
mean follow-up period was 27.4 months (range, 12–53 months), 
and none of the 21 patients, including the patient who under-
went additional resection, showed any sign of recurrence.

DISCUSSION

EMPD was first described by James Paget, and usually occurs at 

apocrine glands-rich areas, such as the penis, scrotum, vulva, 
perineum, and axillae of middle-aged and older individuals 
[2,3]. It presents as reddish patches or gray-white plaques, 
which are eczematoid, crusty scaling, or papillomatous. It can be 
easily misdiagnosed as contact dermatitis, psoriasis, eczema, 
Bowen’s disease, or tinea cruris before histological examination, 
owing to their similar appearance and symptoms. For this rea-
son, proper treatment may be delayed [8]. Although EMPD is 
an epidermal skin cancer, dermal invasion and lymph node me-
tastasis have been reported [9]. Furthermore, EMPD is often 
related with internal malignancies of the lower gastrointestinal 
or genitourinary tract, which requires additional examination 
[10]. Many conservative therapies have been introduced for 
EMPD, including Nd:YAG and CO2 laser treatment, 5-fluoro-
uracil local treatment, and radiation therapy, but the results of 
these treatments are still controversial [11-13]. Therefore, com-
plete surgical resection is currently recommended for definite 
treatment of EMPD. 

EMPD usually infiltrates more than we could visually exam-
ine, making it difficult to determine the resection range, and 
consequently leading to a high rate of local recurrences. Zhu et 
al. [6] previously reported that even when a safety margin of 2 
cm was applied, approximately 40% of permanent biopsies 
turned out to be margin positive. Mapping biopsy is used for 
skin cancers in which it is hard to determine the resection mar-
gin, such as melanoma and Bowen’s disease [14,15]. However, 
to date, few studies have been conducted to evaluate the efficacy 
of mapping biopsy on EMPD. Kato et al. [16] reported on the 
clinical results of mapping biopsy in EMPD patients. They per-
formed mapping biopsy of at least 4 points (mean, 6.3 points) 
per lesion, and found that 5.9% of patients experienced recur-
rence within 10 months. However, Paget’s cells were observed 
in the permanent biopsies of 47% of patients, which is even 
higher than that of Zhu’s study, and the disease is hence likely to 
recur at a higher rate in long-term follow up. In this study, we 
performed mapping biopsy at an average of 12.7 sites, 2 cm 
away from the grossly visible outline, and by repeating this pro-
cedure until all negative results were obtained, the positive rate 
of permanent biopsy was reduced to 4.8%, and there was no tu-
mor recurrence after an average of 27.4 months of follow up. 
Higher mapping resolution of our technique is thought to mini-
mize a false negative margin. Although the safety resection mar-
gin for EMPD varies among articles, 1 to 3 cm is generally ac-
cepted [1]. Hatta et al. [17] reported no differences in a recur-
rence rate when resection margin over 2 cm was adopted, and 
we followed their opinion. It is known that the local recurrence 
is influenced by the primary depth of tumor [18]. Unfortunate-
ly, it was not able measure the invasion depth in the current 

Split thickness skin graft and scrotal flap techniques were used to 
reconstruct the scrotum and penile shaft after the wide excision.

Fig. 4. Scrotum and penile shaft reconstruction
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method of mapping biopsy. Instead, deeper invasion beyond 
dermis layer in permanent biopsy was considered high risk for 
recurrence, and close observation was conducted in such cases.

Mapping biopsy has many advantages over conventional MMS 
or frozen biopsy. First, a preoperative reconstruction plan can be 
established; we can prepare the operation in advance, and pro-
vide the patients with more accurate information about the sur-
gery. Second, a more accurate operation is possible. The false 
negative rate of punch biopsy, as determined in this study, was 
4.8% (1/21), which is lower than that reported for frozen biopsy 
(10.4%–13.2%) [1,6,7]. Consequently, the local recurrence rate 
could be minimized. Third, the operation time can be shortened. 
According to a previous study, around 30 minutes are required 
for frozen biopsy in breast cancer [19], and it would take even 
longer to get the results for EMPD, because of the relative diffi-
cult reading of the skin cancer histology and the large specimen 
number needed. In cases of positive specimens, even more time 
is needed for the additional biopsy. The average time required 
for MMS has not been elucidated. For MMS in EMPD, slides 
are produced as an average of 2.45 times, and 20 to 30 minutes 
are required for each procedure. Therefore it can be assumed 
that it takes significantly more time for the excision, producing 
slides, microscopic examination, and wound repair [20,21].

However, there are also some disadvantages of mapping biopsy. 
The patients experience the inconvenience of visiting the OPD 
several times. According to our study, the average number of pre-
operative clinic visits was 2.4 times, and 6 patients (28.6%) visit-
ed 3 times. However, independent of the type of treatment, 
EMPD patients usually require multiple clinic visits before the 
operation, because of work ups for other internal malignancies. 
Thus, we could minimize the patients’ number of visits by coor-
dinating the medical treatment schedule with other departments. 
Moreover, there is a concern for a surgical delay from multiple 
mapping biopsy, but EMPD is a slow-growing tumor, and the ef-
fect of this time interval is hence likely minimal. Multiple visits to 
clinician and the numbers of exam may worry patients for expen-
sive medical cost, however, the national health insurance in Ko-
rea covers majority of the costs. Near 95% coverage allows 
EMPD patients pay only 11,000 KRW per each biopsy site.

In conclusion, we obtained excellent results of mapping biopsy 
in terms of determining the accurate preoperative resection 
margin and lowering the recurrence rate, and preoperative map-
ping biopsy can be considered an effective alternative to MMS 
and intraoperative frozen biopsy. Furthermore, higher preopera-
tive mapping biopsy resolution is associated with decreased re-
currence of EMPD. However, this study was limited by the rela-
tively small number of cases (n = 21) and short follow-up period 
(mean, 27.4 months). Thus, additional large-scale, long-term 

studies of mapping biopsy are needed in the future.
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