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Abstract
Mammary Paget’s disease is a rare malignancy. Mastectomy or breast-conserving surgery has 
been considered as the standard treatment, while there have been few reports of neoadjuvant 
chemotherapy (NAC). A 53-year-old woman with erythema and skin ulceration of the left 
breast was admitted to our institution. Breast examinations revealed left invasive ductal car-
cinoma (cT1bN0M0, cStage I), and a punch biopsy of the left mammary erythema indicated 
Paget’s disease (cTisN0M0, cStage0). The patient received NAC because of multiple lesions. 
Consequently, the breast tumor clinically disappeared, and the erythema improved. These 
outcomes made it easier to perform surgery (left mastectomy and sentinel node biopsy). His-
topathological examination revealed no residual cancer cells in either the mammary gland or 
breast skin, and no metastasis was found in the sentinel lymph node. Therefore, NAC may be 
a useful treatment for mammary Paget’s disease.
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Introduction

Mammary Paget’s disease is a relatively uncommon type of breast cancer localized in 
the nipple epidermis, often extending to the lactiferous duct and mammary gland [1]. 
Paget’s disease is characterized by an eczematous eruption and ulceration of the nipple that 
can affect the areola [2]. These symptoms can negatively affect the patients’ quality of life. 
According to the National Comprehensive Cancer Network (NCCN) guidelines, the main 
treatments for mammary Paget’s disease are mastectomy or breast-conserving surgery 
followed by radiation therapy. Chemotherapy and endocrine therapy for mammary Paget’s 
disease can be utilized as adjuvant treatments, depending on the clinical situation, such as 
the presence or absence of invasive areas. In contrast, there have been few reports of neoad-
juvant chemotherapy (NAC). We report a rare case of NAC for invasive ductal carcinoma 
coexisting with mammary Paget’s disease, which resulted in a pathological complete 
response (pCR).

Case Report/Case Presentation

A 53-year-old woman was admitted to our hospital because of abnormalities in the 
screening mammography findings. She was unaware of a breast mass but had a history of 
erythema and skin ulceration with pain and hemorrhage in her left breast. The symptoms 
started 2 years prior and had progressed. On examination, her skin erythema spread from 
the left nipple extending outside of the areola, and the area was approximately 8.5 × 6.5 
cm in size (Fig. 1a). No breast or axillary lymph nodes were palpable.

Ultrasonography findings showed an irregular, ill-defined hypoechoic lesion at zone D 
of the left breast, measuring 6.7 × 6.7 × 4.3 mm (Fig. 1b). There were no enlarged axillary 
lymph nodes. CT findings showed no lymph nodes or distant metastases (Fig. 1c). MRI 
revealed an approximately 7-mm irregular tumor in the region of the left mammary gland 
and focal skin thickening with enhancement around the left nipple-areolar complex 
(Fig. 1d).

Core needle biopsy of the left breast tumor indicated an invasive ductal carcinoma. 
Immunohistochemical examination revealed that the tumor was estrogen receptor 
negative, progesterone receptor negative, and human epidermal growth factor receptor 
2 (HER2) positive. A punch biopsy of the left mammary erythema revealed proliferation 
of characteristic Paget cells within the epidermis. These atypical cells were large, pale, 
and had abundant clear cytoplasm, and immunohistochemistry showed a high expression 
of HER2 (Fig. 2a, b).

The pretreatment diagnosis was left invasive ductal carcinoma (cT1bN0M0, cStage I, 
HER2 enriched) coexisting with Paget’s disease (cTisN0M0, cStage0). Because of the HER2-
enriched subtype of invasive cancer, she received NAC consisting of 4 courses of paclitaxel, 
trastuzumab, and pertuzumab. A repeat breast examination, ultrasonography, CT, and MRI 
after NAC showed absence of tumor in the left mammary gland and improvement of skin 
thickening (Fig. 3a–d). The preoperative diagnosis was left breast cancer (ycTisN0M0, ycStage 
I) and Paget’s disease (ycTisN0M0, ycStage 0), and she underwent left mastectomy and 
sentinel node biopsy. In addition, because the skin defect after mastectomy was large and the 
direct closure was difficult to cover, reconstructive surgery using a rhomboid flap was 
performed. Histopathological examination revealed no residual cancer cells in either the 
breast tumor or Paget’s disease, and no metastasis in the sentinel lymph node (pCR) was 
noted.
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Discussion/Conclusion

We report a rare case of breast cancer with mammary Paget’s disease treated with NAC 
and achieved pCR. There are 2 different theories in the pathogenesis of mammary Paget’s 
disease: first, the malignant cells of noninvasive carcinoma just below the nipple migrate 
through the milk ducts along the epidermis of the areola (epidermotropic theory) [3], and 
second, the epidermal cells of the nipple undergo a malignant transformation in situ (intraepi-
dermal transformation theory) [4]. The first theory is widely accepted because most studies 
report the presence of concurrent underlying breast cancer. In our case, tumors in the 
mammary gland and Paget cells within the epidermis shared the same immunohistochemical 
characteristics: a high expression of HER2. However, the MRI showed no obvious intraductal 
extension of the breast cancer, and a punch biopsy of the skin indicated no stromal invasion 
of malignant cells; hence, we consider that the Paget’s disease was caused by the second 
theory.

Fig. 1. a Pretreatment findings. Macroscopic view of the left breast. The area of the erythema with skin ul-
ceration was 8.5 × 6.5 cm. b Breast ultrasound revealed a 6.7 × 6.7 × 4.3 mm-sized, irregular, ill-defined hy-
poechoic lesion at zone D of the left breast (arrow). c CT showed the tumor in the left mammary gland (circle). 
d MRI revealed an irregular tumor in a region of the left mammary gland (circle) and focal skin thickening 
with enhancement around the left nipple-areolar complex (arrow).
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Fig. 2. Pathological examination of punch biopsy of left mammary erythema. Characteristic Paget cells 
were detected within the epidermis (arrow). a No infiltration was observed. b Immunohistochemistry for 
HER2 showed high expression on the membrane of the Paget cells. HER2, human epidermal growth factor 
receptor 2.
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Fig. 3. Preoperative findings. a The erythema of the left breast was improved after NAC. b–d Ultrasound, CT, 
and MRI after NAC showed no tumor in the left mammary gland and improvement of skin thickening. NAC, 
neoadjuvant chemotherapy.
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Mammary Paget’s disease generally requires mastectomy or breast-conserving surgery 
followed by radiation therapy [5]. In our case, because mammary Paget’s disease was accom-
panied by invasive ductal carcinoma, we performed treatment for invasive breast cancer based 
on the NCCN guidelines. In our institution, HER2-postive breast cancer larger than 10 mm is 
treated with NAC, while breast cancer between 6 and 9 mm (T1b) is considered for NAC, depending 
on the risk of recurrence. The present case had multiple lesions (Paget’s disease plus invasive 
ductal carcinoma), and we performed NAC and achieved pCR. Although adjuvant chemotherapy 
or endocrine therapy for mammary Paget’s disease may be considered depending on the staging 
of the underlying carcinoma, NAC is not a standard treatment [6]. However, in our case, NAC was 
effective in reducing the size of the erythema caused by the Paget’s disease. Mammary Paget’s 
disease sometimes requires resection of a large area, and skin graft techniques, such as myocuta-
neous flaps, are often used to cover such defects. However, they require more time and involve 
more blood loss. In this case, since the erythema was reduced by NAC, we were able to choose a 
reconstruction technique (rhomboid flap) with less blood loss and a shorter operation time. 
According to the above results, NAC may be a useful treatment for giant mammary Paget’s disease.

In invasive breast cancer, pCR after NAC is an independent predictor of good outcomes in 
HER2-enriched and triple-negative breast cancer subtypes [7, 8]. However, the relationship 
between pCR and prognosis of mammary Paget’s disease is unclear, and further studies are 
needed.
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