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Introduction

Paget’s disease (PD) of the nipple was first reported and 
described as “an eruption on the nipple and areola” by Sir 
James Paget in 1874 (1). Several studies have since provided 
evidence supporting the concept that PD is derived from 
an underlying adenocarcinoma (2). It is indeed an in situ 
disease with generally very favourable outcomes, and thus 
should be treated as an early breast cancer, not requiring 

systemic therapies after surgery.
However, this disease has long presented a dilemma for 

surgeons. Because PD is located in the centre of the breast, 
total mastectomy has been the first choice for treating PD. 
If a patient requests central lumpectomy (CL), deformity of 
the breast, caused by the surgery and subsequent radiation 
therapy, is inevitable. The presence of a co-existing intra-
breast lesion is another challenging management issue. 
It has also been reported that invasive or in situ ductal 
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carcinoma co-exists with PD in 82% to 94% of cases (3-6).  
These intra-breast lesions might exist multifocally and 
multicentrally, such that precise preoperative assessment 
by imaging is also important for selecting the surgical 
procedure. A guideline published by the National 
Comprehensive Cancer Network is available with an 
algorithm for diagnostic and surgical strategies for PD 
patients (7). However, there is an annotation stating that, 
“Mastectomy is always an option with any manifestation 
of PD”, reflecting the difficulty of surgically managing this 
disease.

The very low incidence rate of PD (0.6–2%) (2,8) might 
be a major factor impeding the basic and clinical studies 
needed to resolve problems with managing PD, including 
selection of the optimal surgical procedure. Thus, in the 
current study, we retrospectively investigated PD cases 
in our institution to clarify the details of this disease. We 
also endeavoured to identify the most appropriate surgical 
procedures.

Methods

Patients

Among 4,341 breast cancer cases, undergoing curative 
surgery during the 2008 through 2018 period at our 
institution, there were 29 with PD (0.7%). We excluded 
12 of these 29 patients who clinically showed a mass 
lesion in the breast, based on palpation and imaging. We 
retrospectively investigated the remaining 17 cases, all 
Japanese women. This study was carried out with approval 
from the ethics committee of Juntendo University Hospital 
(No. 16-097) and all data were collected after obtaining 
informed consent from the 17 participating patients.

Pathological evaluation

Pathological examinations were carried out at Juntendo 
University Hospital by two experienced pathologists. 
Immunohistochemical assessment was conducted in the 
Paget cells. Oestrogen receptor (ER) and progesterone 
receptor (PgR) statuses were assessed semi-quantitatively 
and reported as positive when more than 1% of the nuclei 
of cancer cells showed staining. Epidermal growth factor 
receptor 2 (HER2) was judged to be positive when strong 
staining of the entire cell membrane was observed in >10% 
of tumour cells. As to Ki67, a hot spot was chosen under 
200× magnification and cells positive for nuclear Ki67 

were then counted. We employed 20% as the cut-off value 
for the Ki67 labeling index (L.I.), allowing patients to be 
divided into high and low groups.

Results

Surgical procedures and clinicopathological features of the 
17 cases

Clinicopathological features of the 17 cases are shown in 
Table 1. All patients were female and mean age at diagnosis 
was 64 (range, 48–79) years. As to chief complaints, nipple 
eczema/erythema and nipple discharge were observed, 
respectively, in 13 (76%) and 4 (24%) patients. Skin biopsy 
of the nipple areolar complex was performed in 12 cases 
(71%) before surgery. Three patients underwent additional 
biopsy of suspected lesions in the breast. For 5 patients who 
were expected to have disease spread into the breast, based 
on imaging findings, needle biopsy of the intra-breast lesion 
was performed instead of skin biopsy.

As to operative procedures, total mastectomy (Bt) and 
CL were performed in 15 and 2 patients, respectively. 
Among the 15 patients undergoing Bt, two simultaneously 
received tissue expander implantation (TE). One patient 
initially requested CL but had to be switched to Bt because 
intraoperative pathological assessment of a frozen section 
revealed the surgical margin to be positive. Sentinel lymph 
node biopsy was performed for all patients and one, who 
had a positive lymph node, also underwent axillary lymph 
node dissection.

On final pathological diagnosis, two patients had PD 
alone (12%). PD with ductal carcinoma in situ (PD + 
DCIS) and invasive ductal carcinoma (PD + IDC) were 
observed in 10 (59%) and 5 (29%) patients, respectively. 
As for the extent of the in situ component, the mean 
diameter was 41 mm (range, 0–125 mm). When the mean 
size was compared between PD + DCIS (37 mm) and 
PD + IDC (65 mm), the latter was found to be larger, 
although the difference was not statistically significant 
by the two-sided Student’s t-test (P=0.16). The mean size 
of the invasive component in PD + IDC cases was 4 mm 
(1–8 mm). Surgical margins were negative in all patients. 
The rate of high tumour grade was 54% (7 cases) and high 
Ki67 L.I. was observed in 58% (7 cases). As to ER and 
HER2 statuses, ER-positive/HER2-negative, ER-positive/
HER2-positive, ER-negative/HER2-positive and ER-
negative/HER2-negative were observed in 6%, 0%, 76% 
and 18%, respectively, of patients.
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Following surgery, 2 patients who underwent CL 
received radiation therapy to the conserved breast. Adjuvant 
chemotherapy was given to the patient who had axial 
lymph node metastasis but the other 16 patients received 
no systemic treatments, such as endocrine therapy. To date, 
no patient has developed either local recurrence or distant 
metastasis during the median 60-month observation period.

Imaging findings

All patients underwent MMG before surgery. MRI was 
performed in 14 cases (82%), based on the decisions 
made by the patient’s primary physicians. Relationships 
between imaging findings and pathological diagnosis are 
shown in Figure 1. Disease spread into the breast was pre-
operatively suspected in 8 cases with micro-calcifications 
on MMG (47% of the 17 patients) and in 8 cases with 
segmental enhancement on MRI (57% of the 14 cases 
who underwent MRI). Patients with PD (n=2) had no 
remarkable findings on either examination (highlighted in 
yellow in Figure 1A,B).

As to the accuracy of diagnosis based on the combination 
of MMG and MRI, we examined 14 patients who had 
undergone both imaging examinations (Table 2). Sensitivity 
and specificity for intra-breast disease were 62% (8 of 13) 
and 100% (1 of 1), respectively.

Discussion

In the current study, 2 patients had PD alone, accounting 
for only 0.05% of all breast cancer cases at our institution 
in the 11 years since 2008. Also, the rate of PD alone was 
12% of the 17 PD cases in this study without a mass lesion. 
Wong et al. reported the rate of PD alone to be 7% in an 
investigation of 2,631 PD cases during the period from 
2000 to 2011 using Surveillance, Epidemiology and End 
Results (SEER) data (9). Meanwhile, 88% of our cases 
had intra-breast components. This rate is consistent with 
previous research by Onoe et al. (8). They investigated  
27 PD cases during a 46-year period and found that 85% of 
these cases had a DCIS or an IDC component in the breast. 
Our data have reconfirmed how rare PD alone is and also 
provide a warning to surgeons regarding the possibility of 
intra-breast lesions being present.

There are a number of reports on breast conserving 
surgery for patients with PD (3,10,11). A prospective clinical 
study showed successful local control with breast conserving 
surgery followed by irradiation for PD + DCIS (12). When 

Table 1 Clinicopathological features of the 17 PD patients

Variables Category n [%]

Sex Female 17 [100]

Male 0 [0]

Age <50 2 [12]

≥50 15 [88]

Symptom Nipple eczema or 
erythema

13 [76]

Nipple discharge 4 [24]

Surgical procedure for 
the breast

Bt* 13 [76]

Bt + TE 2 [12]

CL 2 [12]

Histology PD alone 2 [12]

PD with DCIS 10 [59]

PD with IDC 5 [29]

Size of in situ tumour 
component, mean 
(range), (mm)

PD alone 0

PD with DCIS 37 (range, 5–125)

PD with IDC** 65 (range, 30–95)

Nodal status Negative 16 [94]

Positive 1 [6]

Surgical margin Negative 17 [100]

Positive 0 [0]

Tumour grade Low/intermediate 6 [46]

High 7 [54]

Unknown 4

Ki67 L.I. <20% 2 [17]

≥20% 10 [83]

Unknown 5

Subtype ER-positive/HER2-
negative

1 [6]

ER-positive/HER2-
positive

0 [0]

ER-negative/HER2-
positive

13 [76]

ER-negative/HER2-
negative

3 [18]

*, including one patient for whom CL was planned but had to be 
switched to Bt intraoperatively; **, invasive component: 4 mm 
(range, 1–8 mm). Bt, total mastectomy; TE, tissue expander; 
CL, central lumpectomy; DCIS, ductal carcinoma in situ; IDC, 
invasive ductal carcinoma; Ki67 L.I., Ki67 labelling index; PD, 
Paget’s disease.
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we initially choose CL, precise pre-operative evaluation of 
the intra-breast lesion with imaging is crucial. However, the 
sensitivity of imaging was only 62% in the current study. 
Although false negatives on MRI are widely recognized (13), 
this low rate raises suspicion that PD might tend to have 
ductal components, which would be undetectable by current 
imaging techniques.

In a systematic review, Helme et al. concluded that breast 
conserving surgery should be recommended for PD (14), 
although only 47% of PD alone cases underwent Bt (9) in 
the aforementioned SEER dataset. Onoe et al. indicated 
that maintaining acceptable cosmetic outcomes with CL 
is difficult in Japanese women (8). Considering the high 
frequency of extensive DCIS components in our patient 
group, from the viewpoint of cosmesis, recommending 
breast conserving surgery might not always suitable for 
Asian women, who have relatively small breasts, with PD. 
Further studies examining breast size are clearly needed to 
examine this issue in detail.

As to the PD subtype, the ER-negative/HER2-positive 
rate was high (76%), consistent with previous reports 
(8,15). Why this disease is frequently of the HER2-positive 
is not fully understood. It is, however, interesting that in 

our dataset the invasive component was relatively small 
as compared to the widespread in situ component, despite 
HER2 overexpression reportedly being a risk factor for 
invasion in DCIS (16,17). The biological significance of 
HER2 overexpression in PD is a subject that merits future 
investigation.

Our data confirm that breast conserving surgery may be 
difficult for patients with PD. Even when a patient with PD 
requests breast conserving surgery, the surgical procedure 
might have to be determined in consideration of a balance 
between curability and cosmesis.
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Figure 1 Relationships between imaging findings and pathological diagnosis. All 17 patients received MMG preoperatively (A), while only 
14 underwent MRI (B). Patients with PD alone are indicated in yellow. PD, Paget’s disease.

Table 2 Detection of intra-breast lesions with MMG and MRI 
(n=14)

Specific findings on any 
modality

PD with intra-breast 
lesion

PD alone

Yes 8 0

No 5 1

Sensitivity =8/13 (62%), specificity =1/1 (100%). PD, Paget’s 
disease.
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obtaining informed consent from the 17 participating 
patients.
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