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Summary :

Mammary Paget's disease is a rare form of breast cancer that is commonly misdiagnosed,
resulting in a prolonged diagnostic process, leading to poorer prognosis and higher mortality
rates. This narrative literature review comprehensively reviews the epidemiology, risk
factors, clinical presentations, differential diagnosis, diagnostic procedures, treatment
modalities, and prognosis associated with Mammary Paget's disease. Mammary Paget's
disease of the breast is primarily observed in the presence of ductal carcinoma in situ or
invasive ductal carcinomas. Nevertheless, Paget’s disease of the breast may occur without
underlying carcinoma. Due to the wide variability of clinical presentation and the similarity
to many common skin diseases, diagnosing Mammary Paget’s disease remains challenging
for clinicians, and the condition can be overlooked or misdiagnosed easily. This thesis
discusses the newest clinical studies and data regarding diagnostic peculiarities, treatment,
and prognosis of Mammary Paget's disease of the breast. Furthermore, this review
summarizes recent research on the subject, including biopsy changes, pathogenesis,
treatment, and prognosis. Prompt diagnosis and intervention are crucial in improving
treatment outcomes. This review aims to create awareness of this rare disease, especially
indicating the importance of early diagnosis to improve the prognosis of Patients diagnosed

with this disease.
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Introduction



Mammary Paget's disease of the breast is an infrequent form of breast tumor, which is
primarily observed in the presence of ductal carcinoma in situ or invasive ductal carcinomas.
Eczematous changes, erosions, and ulcerations of the nipple and areolar epidermis are
clinically characterized (1). The clinical presentation of Paget’s disease is similar to many
common skin rashes, so the condition can be overlooked or misdiagnosed easily (2). As
Paget's disease of the breast occurs only rarely and there are commonly only small sample
studies, there are still ongoing debates regarding the prognosis and treatment of the disease.
This literature review summarises the epidemiology, risk factors, clinical presentations,
differential diagnosis, diagnostic procedures, biopsy changes, pathogenesis, and the treatment

and prognosis of Paget's disease of the breast.

Literature selection strategy

A selective literature search on PubMed using the search words "Paget's disease of the

breast,” "Mammary Paget's disease," "nipple eczema," "pruritic rash,” "breast cancer,” and
"dermal invasion” was performed. The time frame was set from 2014 until 2024. Also,

general Internet research using the same terms was performed.

Introduction

Mammillary Paget's disease clinically presents as inflammation of the skin in the nipple area
and is classified as adenocarcinoma of the epidermis of the nipple and areolar region. The
typical clinical presentation of Paget's disease of the breast includes eczematous ulcerative or
vesicular lesions with clear yellowish exudate (2).

Paget's disease of the breast is difficult to diagnose in clinical practice. Especially in the
initial stages without a palpable mass, it is commonly mistaken for eczematous or other
dermatological diseases. It is frequently treated as such for a prolonged time before being
diagnosed correctly (3).

These typical changes were already described in 1307 by John of Arderene and later in 1856
by Velpeau, but Sir James Paget was the first to describe the connection between scaling
crusts of the nipple and breast cancer in 1874. This was based on observations of 15 women
between the ages of 40 and 60 who first presented with skin changes on the nipple-areolar

complex and later developed breast cancer (4).



With 0.5-5% of all breast carcinomas, Mammary Paget's disease of the breast is an
uncommon form of breast cancer, mainly affecting the nipple-areola complex. Approximately
half of the cases of Paget's disease present with changes in the nipple-areolar complex in
combination with a palpable mass. Most of the patients present with an underlying ductal
carcinoma in situ or invasive disease. Lymph node involvement is found in up to 60% of
these cases. In the case of a palpable mass, the associated Paget's disease is mainly
accompanied by ductal invasive carcinoma in situ. Commonly, the mass is located centrally,
but in up to 41% of the cases, it may be in the breast periphery, with multifocal or
multicentric locations.

Paget's disease of the breast can be challenging to diagnose as it resembles certain
dermatologic diseases, but especially those patients who present with local recurrence after
treatment are overlooked as the clinical findings are often attributed to post-radiotherapy
changes. It is crucial to remember that new changes in the nipple-areolar region after breast
conservation therapy should receive a prompt diagnostic biopsy (5). Mammary Paget's
disease presents mainly by slowly progressing scaly or oozing erythema of the nipple and
areola. More advanced lesions can be described as demarcated, eczematous plaques with pink
or red color. The surface may sometimes appear erosive, scaly, and/or crusty (6).

The diagnosis of Paget's disease is mainly based on the clinical findings. Nevertheless, in
suspected Paget's disease, imaging methods should be performed to detect a commonly
present underlying carcinoma. Also, radiological findings are essential for the assessment of
appropriate treatment options. Mammography and MRI investigations should, therefore, be
performed. Mammography may depict a mass or calcification of invasive cancer or ductal
invasive carcinoma. However, it is not a reliable procedure for detecting mammary Paget's
disease as it is limited in its depiction of underlying ductal invasive carcinoma in women with
Paget's disease. Usually, if Paget's disease is suspected and the mammography shows normal
results, an ultrasound examination is performed. If the ultrasound is negative, an MRI should
also be performed. It is susceptible to detecting breast cancer, especially in patients with
normal mammaographic and sonographic findings, and MRI investigations can help in the
preoperative evaluation of the patients. They might facilitate appropriate further treatment
decisions (7).

A biopsy confirms the diagnosis. The histopathological hallmark for establishing a diagnosis
is the so-called Paget cells, malignant glandular epithelial cells.

Mammary Paget's disease presents mainly by slowly progressing scaly or oozing erythema of

the nipple and areola. More advanced lesions may be described as well as demarcated,



eczematous plaques with pink or red color. The surface may sometimes appear erosive, scaly,
and/or crusty.

The treatment of mammary Paget's disease is still under debate; for a long time, the standard
treatment was mastectomy, either with or without axillary lymph node dissection; however,
conservative breast surgery combined with radiation therapy is a feasible alternative in case
of limited disease (6). In the past years, oncoplastic breast surgery has also emerged, in which
plastic surgery techniques are added to the therapeutic arsenal for the treatment of breast
cancer, which results in increasing numbers of breast-conserving surgeries. Nevertheless,
mastectomy is still the most performed surgery for the treatment of mammary Paget's disease
(8).

Depending on the pathology and immunohistochemistry results, appropriate adjuvant
treatment should also be used. Generally, radiation therapy is used after the surgery
depending on the presence and type of underlying cancer, as neoadjuvant or adjuvant
chemotherapy, as well as targeted therapy included in the treatment (9).

It is essential to consider Paget's disease of the breast as a differential diagnosis in
longstanding, therapy-resistant skin changes of the breast as a delay in treatment results in
more advanced disease stages and a worse prognosis. Also, more research would be

necessary for a deeper understanding of the disease and evaluation of treatment options.

Description

Paget disease of the breast is an uncommon form of breast cancer; it accounts only for
approximately 1-4% of all breast cancers (2).

Unilateral intraepidermal infiltration of the nipple or areola with malignant glandular
epithelial cells is typical for Paget's disease. Classically, the disease starts insidious, over
several months or even years. The main presenting feature simulates chronic eczematous
dermatitis, so the main presenting features include pruritus, pain, and burning sensation,
which can be accompanied by exudate, hemorrhage, and, in later stages, ulcerations and
invaginations of the nipple. Nevertheless, many cases present without symptoms with a
palpable mass lesion, which is present in 14-44% of cases (10).

Mammary Paget's disease of the breast can be divided into three groups, according to
underlying pathology: Paget’s disease with invasive ductal carcinoma (IDC), Paget’s disease
with ductal carcinoma in situ (DCIS), and Paget’s disease of the nipple without concurrent

breast cancer. This division is essential in terms of patient prognosis.



According to the data from the National Cancer Institute's Surveillance, Epidemiology, and
End Results (SEER), Paget’s disease with invasive ductal carcinoma has the worst prognosis
out of the three subtypes. Also, the data suggest that breast cancer, in combination with
Paget's disease, has a worse prognosis compared to isolated forms of breast cancer (11).
Currently, there are two theories regarding the pathogenesis of Paget’s disease of the breast:
the epidemiologic theory and the transformation theory. The Epidermotropic theory
postulates that Paget cells arise from an underlying mammary adenocarcinoma by migration
of neoplastic ductal epithelial cells through the lactiferous system to the epidermis of the
nipple. It is further hypothesized that the spread of Paget cells of the nipple epidermis from
the lactiferous duct system may be regulated by a motility factor that disposes its effect via
the Human Epidermal Growth Factor Receptor (HER2). Similar molecular markers were
discovered in Paget cells found in parenchymal breast tumors, like overexpression or
amplification of the gene HER2. Around 85% of cases of Paget's disease of the breast are
stained with anti-HER2 monoclonal antibodies (2,12,13).

On the other hand, the transformation states that mammary Paget's disease arises from
epidermal keratinocytes, which are independent of an underlying breast malignancy and
represent an epidermal carcinoma in situ. This theory was introduced by George Thin in
1881. He claimed that the secretions of the breast ducts continuously damage the epithelium,
transforming these keratinocytes into cancer cells. A small percentage of Paget's disease of
the breast occurs without underlying parenchymal cancer. Whenever the underlying
malignancy is present, it is often located peripheral to the nipple, suggesting two independent
neoplastic processes. This theory was also widely accepted. Furthermore, there have been
demonstrations of “pre-Paget” cells with the appearance intermediate between keratinocytes
and Paget cells, suggesting epidermal cells can pick ductal cell characteristics as they
undergo malignant transformation. Nevertheless, this theory lost popularity because it was
demonstrated that if enough sections are taken for a biopsy and studied, it can usually be

shown that the large lactiferous ducts immediately beneath the nipple are affected as well (2).
Epidemiology

Breast cancer is the fifth most common cancer-related cause of death and is currently the
most diagnosed cancer worldwide. Therefore, it is a considerable health burden with
increasing incidences. Breast cancer accounted 2020 for 6.9% of all cancer-related deaths

worldwide. According to the National Institute of Cancer, the lifelong probability of being



diagnosed with breast cancer is currently 12.9%. Breast cancer can affect both women and
men, but it is by far more common in women. Most cases of breast cancer are diagnosed in
women aged 65-74 years (14)

Mammary Paget's disease is an out-of-ordinary form of breast cancer. It occurs in 1-4% of
women with breast cancer and 1-2% of men affected by breast cancer (15). Paget's disease of
the breast can affect patients of both genders and mainly affects people ranging from 26-88
years. Postmenopausal women in their sixth decade are mostly affected (2,16). Paget's
disease of the breast is also more commonly found in Caucasian women compared to other
ethnicities (2,10,11)

Risk factors

There are no specific risk factors known for Paget's disease of the breast. However, as it
occurs in more than 90% of patients with underlying breast cancer, mainly ductal carcinoma
in situ or invasive ductal carcinoma, the risk factors for breast cancer apply to Paget's disease
of the breast as well (2,10).

These risk factors include female sex, age older than 50 years, a past medical history that is
positive for breast diseases like lobular carcinoma in situ or atypical hyperplasia, a positive
family history of each of two breast or ovarian cancers, or both. Further risk factors include
dense breast tissue as identified by the mammogram, exposure to radiation, especially to the
chest, inherited gene mutations like BRACAL and

BRACAZ2 increases the risk of breast or ovarian cancer, hormone replacement like estrogen
therapy after menopause, white race as these women tend to be disposed to develop breast
cancer as well as drinking ample amounts of alcohol in addition to consumption of too much
dietary fat. (2,10,11).

Clinical presentation

Paget's disease of the breast develops usually slowly over months or even years. Mammary
Paget disease most commonly presents as a unilateral rash, generally starting from the nipple
and extending with a centrifugal growth pattern to the areola and, in more advanced stages, to

the surrounding skin. The lesions are typically located centrally within 2 cm of the areola,



Even though a unilateral presentation is more common, it may also present bilaterally. The
skin rashes can vary from 3 cm to 15 cm in diameter.

The presentation of mammary Paget's disease can differ massively; it may present as
eczematoid, erythematous, thickened, moist, or crusted lesion with irregular borders.
Furthermore, it can present with or without fine scaling, induration, infiltration, secretion, or
bleeding. In later stages, ulcerations and nipple invagination can be observed. In some cases,
the presentation resembles psoriasis with dry patches and scales; in others, it resembles
inflammatory and eczematous conditions. Hyperpigmented lesions like superficial spreading
Melanoma can be observed as well. In the beginning, the lesions are often asymptomatic;
later on, pruritus, burning sensation, and pain can occur; in advanced stages, serous and/or
bloody papillary discharge may be observed, as well as the destruction of the papillary
areolar complex.

Typically, these patients present with a history of a longstanding eczematous pruritic lesion in
which topical treatment was not successful previously. In some patients, breast lumps and or
lymphadenopathies are present (10,12,17).

It is essential to take a detailed anamnesis of the patients, especially regarding the duration of
the symptoms and what treatment was used. Also, a detailed dermatological history may be
valuable, especially regarding earlier skin diseases. It would also be helpful to cover the
personal risk profile for breast cancer, including family history, use of hormone replacement
therapy, and social history. (2).

Dermoscopy can examine the lesions further, but no dermoscopic criteria exist for the classic
form of Paget's disease. Also, the pigmented form of Paget's disease resembles melanomas in
dermoscopy, making it difficult to differentiate the two disease entities. A biopsy and further

immunohistochemical examinations are necessary for differentiation (7).

Differential diagnosis

As the clinical presentation of Mammary Paget's disease varies largely, several differential

diagnoses should be considered.

Eczematous dermatitis of the nipple

Eczematous dermatitis of the nipple is a localized form of dermatitis that involves the nipple

and areola. It is characterized by erythema as well as scaling. Patients may also complain



about itching and pain. It is more common in teenage girls, but it can affect every age and
gender group. Typically, eczematous dermatitis of the nipple occurs bilateral, but it also can
present unilaterally. Clinical features may include erythematous papules and plaques with
blisters, 0ozing, crusting, or erosions. Due to the very similar presentation, Mammary Paget's
disease is commonly mistaken for eczematous dermatitis of the nipple. In case of minimal or
no response to conventional treatment of Eczematous dermatitis of the nipple, Paget's disease

of the breast should be considered as a possible differential diagnosis (17)

Erosive adenomatosis of the nipple

Erosive adenomatosis of the nipple is a benign neoplasm of the nipple. It usually presents
unilaterally with erosion, serous discharge, nodularity, swelling, itching, and erythema of the
nipple. Also, ulceration of the nipple is a joint presentation. A lump in the breast or
lymphadenopathies is usually not present. Typically, it affects middle-aged women in their
fourth and fifth decades of life; only rarely it affects men or children. Histopathological
erosive adenomatosis of the nipple is characterized by the proliferation of lactiferous ducts

and gland-like structures in the stroma with clear borders (19).

Psoriasis

Psoriasis is a chronic inflammatory skin disease with a 1-3% incidence. Usually, psoriasis
affects the scalp, knees, elbows, sacral region, and joints. The nipple-areolar region is rarely
mentioned in the literature, but several cases of this isolated involvement exist. Psoriasis is
clinically characterized by well-defined borders of erythematous plaques or bright pearlescent
white squamous lesions on papules. Even though it is only rarely mentioned in the literature,
psoriasis of the nipple-areolar complex should not be forgotten to rule out in case of
ineffective treatment of eczematous lesions and as a possible differential diagnosis for Paget's
disease (20)

Bowens disease

Bowen's disease is an in-situ squamous cell carcinoma of the epidermis. The clinical

presentation depends on the age of the lesion, site of origin, and degree of keratinization. In
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places where keratinization is absent, these lesions are erythematous and velvety. In
keratinized epithelium, the erythema is masked by scaling in lesions. Lesions occur usually
solitary. These lesions are typically asymptomatic; pruritus may occur in more extensive
lesions. Usually, Bowen's disease progresses slowly and demonstrates a well-demarcated,
erythematous, and scaly patch or plaque. In the nipple, Bowen's disease can spread by
lactiferous ducts and may present as raised pruritic, scaly plaque or as an eczematous lesion

with crusting bleeding or ulceration (21).

Mammary duct ectasia

Mammary duct ectasia is a non-proliferative inflammatory disorder of the large breast duct; it
affects the nipple-areolar complex. Focal dilatation of the lactiferous duct system results in
periductal inflammation and fibrosis. Patients present with intermittent nipple discharge of
varying colors, pain, and tenderness of the nipple and areola. Other symptoms may include an

inverted nipple or palpable breast lump (22).

Cutaneous Melanoma

Cutaneous Melanoma is a malignant tumor formed from pigmented cells called melanocytes.
It is one of the most aggressive cancers seen in humans. Melanomas are usually found
accidentally during routine skin examinations, as most are present without symptoms.
Occasionally, persistent scratching, bleeding, or crusting of a pigmented lesion alerts patients
to the presence of a related nodule (23). It is vital to mention that Mammary Paget's disease
with melanocytic proliferation can mimic malignant Melanoma in situ. Pigmented mammary
Paget's disease is a rare clinicopathological entity of Paget's disease of the breast. It may
resemble a cutaneous melanoma in situ clinically as well as histologically. Special
immunohistochemical staining is necessary to distinguish Paget's disease with melanocytic
proliferation from Melanoma in situ. It is suggested that dual labeling of Melan-A and
Phosphorylated Histone H3 (PHH3) could help distinguish both diseases and reach the

correct diagnosis (24).

Several other differential diagnoses can be considered for mammary Paget's disease. Due to

similarities in clinical presentation, further investigations are needed to exclude the
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mentioned differential diagnosis and confirm the diagnosis of Paget's disease of the breast.
Generally, a histological examination with immunohistochemical examinations helps

differentiate between the diseases and make the correct diagnosis.

Imaging methods

Diagnosing mammary Paget's disease is usually entrenched by clinical findings and
confirmed by biopsy with immunohistochemical examinations. Nevertheless, imaging should

be performed to detect underlying carcinoma and to assess appropriate treatment options (7).

Mammaography

Even though mammography is essential for the diagnosis and management of Paget's disease
of the breast, it has some limitations. Several studies showed that mammography might show
negative results in the presence of Paget's disease, even in the presence of an underlying
carcinoma. The numbers differ widely. While Gunhan-Bilgen et al. reported that 15% of the
cases had a negative mammography, Ikeda et al. mentioned that the findings were negative in
up to 50% of cases with typical clinical features of Paget's disease. Nevertheless,
mammography is the initial radiological investigation for detecting underlying invasive
carcinoma or ductal carcinoma in situ.

In case of negative mammographic results, an ultrasound is performed.

Common mammographic findings include skin thickening in the nipple-areolar region,
asymmetric density, nipple retraction, or a discrete mass. Pleomorphic calcifications can also
be observed, which may or may not be allied with skin thickening or architectural distortion.
Mammography is also performed to follow up on patients after conservative breast surgery to

rule out recurrence (25,4).

Ultrasound

Ultrasound examination may be used to confirm mammaography findings but also in case of
negative mammography.
Typical findings of ultrasound examination in mammary Paget's disease of the breast include

heterogenous hypoechoic areas in the breast parenchyma, the presence of a discrete mass, or

12



dilated ducts. However, ultrasound examination may show only non-specific changes, like
skin thickening in the nipple-areolar region (25).

A small-scale study from Ogata et al. suggested using Doppler sonography to detect Paget's
disease of the breast. They postulate that increased blood flow signaling is present in nipples
affected by Paget's disease. In contrast, no apparent blood flow signals are detected in
unaffected nipples and nipples affected by dermatitis. Therefore, they postulate that it would
be helpful to establish DopplerDoppler sonography of the breast as a first-line investigation
in case of suspected Paget's disease of the breast (26).

In cases with a high suspicion of Paget's disease or histologically confirmed Paget's disease

with negative mammaography and negative ultrasound, breast MRI is performed (25).

Breast MRI

Breast MRI is a decidedly sensitive modality. It can be used in cases where both
mammography and ultrasound findings are negative for Paget's disease of the breast. MRI
findings may include thickening and enhancing the nipple-areolar complex, an underlying
mass, enhancing ductal carcinoma in situ, or combining these findings. Variable enhancement
patterns of the normal nipple-areolar complex range from absent to mild or intense.
Nevertheless, by comparing the two sides, asymmetric enhancement can be noticed in the
nipple-areolar region, with the affected region showing irregular, discoid, or irregular
enhancement in the case of mammary Paget's disease (27)

Even if there is no clinical suspicion of Paget's disease, nipple involvement can be seen. If no
mass is visible in the subareolar region, the whole breast must be examined, as further
treatment is based on imaging findings.

MRI examination of the breast plays an essential role in the diagnosis of Paget's disease not
only in case of negative ultrasound and mammography but also in preoperative imaging for
confirmation of underlying ductal carcinoma in situ, even if there is no palpable mass present
(26,27)

Biopsy
A biopsy is necessary to confirm the diagnosis of Mammary Paget's disease. Different types
of biopsies can yield the material needed. A diagnosis can be made from a wedge biopsy,

shave biopsy, or punch biopsy.
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The wedge biopsy, where a small wedge of the tissue is cut out, is commonly used in
suspected Paget's disease cases. The epidermis is adequately represented, and a part of the
lactiferous duct is likely included.

A shave biopsy is less likely to contain enough Paget cells, especially if the surface lesion is
ulcerated, as only the surface is scraped.

For a Punch biopsy, a small cutting device is inserted into the center of the lesion, and a small
tissue plug is removed. The Punch Biopsy will include the underlying stroma and likely
include a part of a duct, but there is commonly only a little epidermis to examine (7). Also,
scrape cytology is a possibility for histological diagnosis as it is a cheap and easy-to-perform
examination in the office. However, an experienced cytologist would be needed to interpret
the examination, and varying numbers of false negatives are mentioned in the literature (2).
Nori et al. suggest the use of a semiautomated core needle biopsy with a 14 gauge needle for
the histological diagnosis of Paget's disease. In their retrospective study, all cases of Paget's
disease of the breast could be identified by histological examination (28). Currently, the
golden standard for diagnosing breast invasive carcinoma is ultrasound-guided core needle
biopsy. With a core needle biopsy, it is possible to get more information regarding cancer,
including whether it is invading or not, the tumor type as well as the grade of the tumor, and
also information on whether estrogen and progesterone receptors are present. Furthermore,
with samples from a core needle biopsy, the pathologist can also assess the HER2 status and

the KI1-67 proliferative index. All this information is crucial in guiding the treatment (29)

Staging

Mammary Paget’s disease can be classified according to the TNM classification for breast
cancer. If an underlying carcinoma is present, it is staged according to the stage of the
underlying tumor. The stage of the underlying tumor does not change due to the presence of
mammary Paget's disease. If there is no underlying tumor in Paget's disease, the Tis staging

for carcinoma in situ applies, and it is staged as Tis (Paget's disease) (2, 30).

Histopathology
The main histological hallmark for diagnosing Paget disease of the breast is the presence of

Paget cells. Paget cells are malignant, intraepithelial Adenocarcinomatous cells with pale

mucin-positive cytoplasm and pleomorphic nuclei with prominent nucleoli. Commonly, the
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underlying dermis shows reactive changes, including a lymphocytic inflammatory infiltrate
and edema. Paget cells occur in various sizes, but they are widely prominent. They may
present singly or in small groups within the epidermis of the nipple (2).

There are numerous histological variants of Paget cells. They may occur as a columnar
adenocarcinoma-like cell type. Paget cells may also present as a spindle cell type, which is
angular, elongated, and arranged in nested patterns. They also grow in compact masses.
Another presentation of Paget cells could be as an anaplastic cell type; they may present as
pleomorphic tumor cells in a full-thickness, distorted epidermis. Also, apoptotic tumor cells,
mitotic figures, and multinucleated tumor cells are standard; this pattern resembles Bowen's
disease. Further investigations are necessary to differentiate between Paget's disease of the
breast and Bowen's disease. Positive immunoperoxidase staining for the presence of specific
markers, including CEA, epithelial membrane antigen, and c-erb B-2, may favor the
diagnosis of Paget's disease.

Another possible presentation would be the acantholytic cell type. This may overlap with the
anaplastic variant. Prominent acantholysis may lead to misdiagnosing mammary Paget's
disease as an acantholytic disorder.

Also, pigmented cell types are possible. These are present in rare cases of pigmented
mammary Paget's disease, which can be confused with Melanoma (31). Some histological
features may help to differentiate Paget cells from Melanoma. Paget cells are above the basal
keratinocytes with some ductal formation, while melanoma cells are located in all epidermis
layers, including the basal layer with intraepidermal pagetoid spread. Paget cells are also not
seen freely in the dermis, but melanoma cells may exist. Still, further immunohistochemical
stainings are necessary to correctly differentiate pigmented Paget's disease of the breast from
Melanoma (32).

Immunohistochemistry

Immunohistochemical stains may help establish the diagnosis of Mammary Paget's disease.
Most Paget cells express low molecular weight cytokeratin, cytokeratin — 7. Also, there are
cytokeratin-7 negative forms of Paget's disease of the breast; they occur only rarely, but still,
this is a diagnostic problem. As most of the cases of Mammary Paget's disease have an
expression of CK7, GATAS, and HER2, these markers can be used for immunohistochemical

confirmation of Mammary Paget's disease even in CK-7 negative cases (33)
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In the past years, it has been noted that GATA-binding protein 3 is found in breast
carcinomas and Paget's disease of the breast. In most cases, there is also an overexpression of
human epidermal growth factor receptor 2 (HER2) and an underexpression of estrogen and
progesterone receptors (33, 34). Due to these observations, several studies researched what
molecular subtypes are primarily present in mammary Paget's disease in comparison to other
forms of breast cancer. The molecular subtypes were generally grouped into luminal subtype
A, which included a positive estrogen or progesterone receptor, HER-2 negative, and a Ki-67
index of < 15%. The luminal subtype B consists of a positive estrogen or progesterone
receptor, HER-2 receptor, which can be either positive or negative, and a Ki-67 index of >
15%; the HER-2 subtype has negative estrogen and progesterone receptors and is HER-2
positive, and the basal-like subtype is triple-negative for estrogen, progesterone, and HER2.
These studies showed the predominant subtype of Mammary Paget's disease is the HER-2
subtype. In comparison, the luminal subtype is the most common subtype present in breast
cancer. There are also reports of triple-negative cases of mammary Paget's disease, but they
occur only rarely. HER-2 subtypes account for 60-80% of molecular subtypes in Paget's
disease of the breast (35).

As most Paget cells are positive for the expression of HER2, it has been proposed that HER2
plays a significant role in the pathogenesis of mammary Paget's disease. These findings
impact treatment and prognosis as HER2 is a transmembrane tyrosine kinase receptor that
regulates cell growth. Its overexpression is related to high-grade aggressive tumors and a

poor prognosis (36).

Treatment and Prognosis

The treatment of Paget's disease of the breast is still under debate. For a long time, radical
mastectomy with or without axillary lymph node dissection was the treatment of choice.
Nevertheless, sentinel lymph node biopsy is standard for all patients who undergo surgery
(7). Because of the multifocality of mammary Paget's disease, a simple central resection
commonly results in incomplete removal of the lesions, which made radical mastectomy the
treatment of choice(2).

Over the past decades, breast-conserving surgery followed by radiotherapy gained popularity
and seems to be an acceptable alternative to mastectomy, especially in patients with early-

stage in situ or invasive Paget disease. The treatment modality depends on the stage of the
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disease and whether there is an underlying tumor present or not, resulting in some
contraindications for breast conservative surgery, including extended microcalcification or
multicentric cancer as well as poor cosmetic results, which are indications for a radical
mastectomy (38).

Especially over the past two decades, there have been significant improvements in operating
techniques for mastectomy, breast-conserving surgery, and axillary preservation. Breast-
conservating surgery can now be performed on larger tumors, and the use of neoadjuvant
chemotherapy increased the rates of breast-conservating surgeries. The field of oncoplastic
breast surgery emerged in this context. This means that plastic surgery techniques are added
to the treatment of breast cancer, which increases the number of breast-conserving surgeries
compared to mastectomies even further. Also, if mastectomy is necessary, immediate
reconstruction with implants is performed to reduce the duration of surgeries and decrease the
complication rates. Due to oncoplastic breast surgeries, patients who receive breast-
conserving operations can be treated with local skin flaps using the plug-flap technique or
other techniques that prepare the areolar region for further tattooing to get better aesthetic
results.

Chemotherapy is used in various regimens for the treatment of underlying disease depending
on the present tumor and its immunohistochemical properties. Hormone therapy can also be
used in this context. Due to the overexpression of HER2 in patients with Paget's disease,
targeted therapies may be used in this context, but this has not been thoroughly evaluated in
the literature, which leaves the primary treatment of Paget's disease of breast surgery and
adjuvant radiation therapy (8, 39).

Currently, radiotherapy without previous surgery is only recommended in patients who refuse
surgical treatment or are unfit for surgery, as there is limited research with inconsistent
results regarding its effectiveness (40,41).

Alternative therapies, including photodynamic therapy, are under investigation.
Photodynamic therapy was used as a less invasive therapy for the treatment of mammary
Paget's disease. Therefore, a topical or intravenous photosensitizer drug is administered, and
a specific wavelength of light is used to activate the drug. This drug binds with oxygen to
destroy the affected cells. However, limited data are available, and more research is necessary
to determine its safety and effectiveness (42).

The prognosis of Mammary Paget's disease depends mainly on the initial presentation of the
disease as well as the presence of underlying invasive ductal carcinoma and the presence or

absence of axillary lymph node metastasis (2). Furthermore, the prognosis depends on the
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histological types of Paget's disease, so the traditional American Joint Committee on Cancer
(AJCC) stage system cannot adequately predict the prognosis of the patients entrenched in
this classification. Recent studies suggest the use of several biomarkers and prognostic
factors to predict the prognosis more effectively in breast cancer. These factors include c-
erbB-2, Ki-67, cyclin D1, Bcl-2, age, marital status, tumor size, and lymph node status. These
factors are used for breast cancer, but there is due to the low incidence of mammary Paget's
disease, no prognostic prediction model for Paget's disease based on these factors. Different
studies show different results; Zhao et al. (43) found that mammary Paget's disease with
invasive ductal carcinoma had the worst prognosis compared to other histological breast
cancers, while the study of Hu et al. presented data showed that patients with Paget's disease
of the breast with underlying invasive ductal carcinoma hat the best prognosis (44). The
International Agency for Research on Cancer announced in 2012 that the 5-year recurrence-
free survival was 75-90% for those with DCIS and 63-75% for those with invasive
carcinoma. In the presence of ductal carcinoma in situ, the 5-year overall survival rates are
94-98%, and in cases with invasive carcinoma, 73-93%, depending on the presentation stage
and tumor biology. However, the relationship between tumor genomics and survival has yet
to be characterized for mammary Paget's disease. The prognosis is worse if lymphadenopathy
is present (2,4). The study of Chen et al. I. Demonstrates that the presence of Paget's disease
in both ductal carcinoma in situ well as invasive ductal carcinoma is related to poor tumor
characteristics, including high histological grades, advanced AJCC stages, low HR-positive
ratios, and high HER2-positive ratios, and that concurrent mammary Paget's disease is
associated with a worse prognosis compared to ductal carcinoma in situ alone or invasive
ductal carcinoma alone. They also postulate that the HR status, as well as the HER2 status, do
not affect the prognosis of breast cancer with mammary Paget's disease (10). As this is very

controversial, more large-scale studies are needed for further evaluation.

Follow-up after treatment

The follow-up after treatment for Paget's disease includes regular physical examinations for
the first five years every three to six months and after five years annually. Routine imaging of
the chest wall or reconstructed breast after mastectomy is not indicated. Diagnostic
mammography after six months following completion of radiation therapy for patients with
breast conservation therapy is primarily indicated—afterward, annual check-ups for the first

five years, followed by yearly screening mammography. Postmenopausal patients who are
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receiving tamoxifen should have close monitoring for symptoms of uterine cancer or
endometrial hyperplasia. Bone health should be checked, especially in post-menopausal
women, as well as premenopausal women who receive tamoxifen or GhRH or women who
receive aromatase inhibitors. This includes baseline bone mineral density examination,
testing of 25-oH vitamin D, and checking for inquiries about new osteoporotic fractures after
low-impact trauma. Lymphedema management with a compression sleeve is prescribed and
changes at least every six months if needed. Physical therapy for improving range of motion
is initiated, and the patients are advised to encourage age-appropriate cancer and general
health guidelines (45).

Conclusion

In conclusion, Paget's disease of the breast is a rare form of breast cancer. It mainly affects
the nipple-areolar complex. It is commonly associated with underlying ductal carcinoma in
situ or invasive disease. Early detection and initial therapy are critical to improve the efficacy
of the treatment for mammary Paget's disease. Another important aspect is patient education.
Patients should pay close attention to changes in their breasts, including redness, itching, or
flaking, and seek early medical advice if they notice these changes. Also, healthcare
providers should further educate patients about the importance of regular breast self-
examination and mammography check-ups to diagnose Paget's disease and other forms of
breast cancer in the early stages. Commonly, the diagnosis is delayed as clinicians do not
consider Paget's disease of the breast as a differential diagnosis, and prolonged treatment for

dermatological diseases results in advanced cancer stages.

The treatment of Paget's disease of the breast depends on several factors, including the stage
of the disease, the presence of underlying breast cancer, and the individual patient's health
status. The surgical approach is the primary treatment modality for mammary Paget's disease.
For a long time, mastectomy was the treatment of choice. Currently, the number of breast-
conserving surgeries is increasing. In some cases, removing the lymph nodes may also be
necessary to evaluate the possible spread of the cancer. Following surgery, radiotherapy is
commonly used to target any remaining cancerous cells, reducing the chance of recurrence.
Chemotherapy may be used in case of underlying breast cancer or if the disease has spread
beyond the breast. Hormone therapy, such as tamoxifen, may also be prescribed depending

on immunohistochemical results. Alternative treatment options that promise to be more
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effective and less invasive treatments for Paget's disease of the breast were examined in
small-scale studies. However, more extensive clinical trials are needed to assess the safety as
well as efficacy of these novel approaches. In conclusion, early detection, prompt treatment,
and ongoing research are crucial in effectively managing Paget's disease of the breast.
Raising awareness of the disease, advocating for regular screening, and supporting research
efforts can improve the outcomes and enhance the quality of life for patients affected by this

rare form of breast cancer.
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