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Paget’s disease of the breast is a rare type of cancer of the nipple—areola complex and that is often associated
with an underlying in situ or invasive carcinoma. This article provides an overview and we review the main
clinicopathological and therapeutic features of mammary Paget’s disease.
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INTRODUCTION

Paget’s disease of the breast has been recognized as a distinct
clinical entity for over 120 years. Since the condition in itself
is often innocuous and limited to a surface appearance, it
is sometimes dismissed, although actually indicative of a
very serious underlying condition, breast cancer. Its clinical
significance, pathogenesis, and surgical treatment remain
topics of clinical debate. The aim of this review is to describe
the characteristic clinical and pathologic features, histogenesis
and treatment modalities of this entities.

EPIDEMIOLOGY

Paget’s disease of the breast, a disorder of the nipple—areola
complex, first described by Sir James Paget in 1874, is an
uncommon disease, accounting for 1-4.3% of all the breast
carcinomas.”?! It is often associated with underlying ductal
carcinoma in situ and/or invasive ductal cancer.P! Paget’s

disease is much more frequent in women because of the
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predominance of breast cancer in females.[ It occurs most
commonly in post-menapousal women, often during the
sixth decade of life (mean age 57 years), but it has been
observed in adolescents® and in elderly patients also.[®

CLINICAL FEATURES

The clinical appearance of the Paget’s disease is usually a
thickened, sometimes pigmented, eczematoid, erythematous
weeping or crusted lesion with irregular borders
[Figure la—c]. Usually, the lesion is limited to the nipple
or extended to the areola, and in advanced cases it also may
involve the surrounding skin. The surface of the lesion is
occasionally slightly infiltrated. Complaints of pain or itching
are frequent. The nipple may be retracted or deformed. Early
changes including scaling and redness may be mistaken for
eczema or some other inflaimmatory conditions.?”! The
inflammatory component may be improved by topical
treatment, a result that masks the underlying condition
and this may cause delay in diagnosis.”! Advanced lesions
present as a round, ovoid or polycylic eczema-like plaque
with a pink or red hue but it is sharply demarcated from
the adjacent normal skin [Figure 1d]. These stages of the
Paget’s discase may result in ulceration and destruction of the
nipple-areola complex™ In these stages, serous and bloody
discharge may occur. Retraction of the nipple can be seen.
This clinical presentation is different from the changes seen
with inflammatory carcinoma of the breast in which patients
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Figure I: (aand b) Paget’s disease of the nipple. The clinical appearance is usually a thickened, eczematoid crusted lesion with irregular
borders. (c) Scaly, erythematous, crusty pigmentation and thickened plaques on the nipple, spreading to the surrounding areolar
areas. (d) Advanced lesions show skin thickening, redness, erythema, erosion of the nipple and scaling around the nipple-areola

have diffuse breast erythema and secondary involvement
of the skin and nipple.”] The lesions are almost unilateral
and very rarely bilateral.®! Paget’s disease may also develop
on ectopic breasts!”’ and accessory nipples.l®) No clinical
and epidemiologic factors are known to predispose patients
to develop Paget’s disease. A 35-year-old patient who had
systemic scleroderma involving the skin of the breast with
coexistent Paget’s discase has been described.!"")

Mammary Paget’s disease (MPD) is almost always
associated with an underlying breast cancer in 92-100% of’
cases.!"12l Approximately 50% of this patients present with
an associated palpable mass in the breast.?* In cases where
mass is palpable, invasive carcinoma is likely to be found.
On the other hand, patients presenting without a clinical
mass more likely have ductal carcinoma in situ (DCIS).["3]
The tumors which may or may not be palpable, located
usually close to areola, tend to be central and are often
multifocal.['] Patients with periphery localized tumors also
have been reported. In one study, Chaudary ef al. reported

that 45% of palpable invasive carcinomas associated with
Paget’s discase in their series were located in the upper, outer
quadrant.™*! Multifocality of the underlying carcinoma in
Paget’s disease has been reported to be between 42% and 63%
in various studies.[""¥] Lymph node enlargement is found
more often in cases with palpable tumor.M! Of note, Paget’s
disease of the breast may be asymptomatic and unsuspected
clinically and may be diagnosed as a histologic finding by a
pathologist on a mastectomy specimen. )

Paget’s disease of the breast can also occur in men.!>!7]
The clinical features in men appear to be similar to those in
women. Although there are no significant pathologic and
clinical differences between male and female MPD, prognosis
seems to be worse in men compared with women.!"8! But this
remains controversial.

RADIOLOGIC FEATURES

Paget’s disease is almost always associated with an underlying
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in situ or invasive cancer or both.["* The diagnosis is generally
made on the basis of clinical findings. However, when the
signs are evident and Paget’s disease is suspected, imaging
should be performed to detect the underlying carcinoma.
Radiologic findings are important to assess appropriate further
management and the treatment of the disease. Conventional
imaging modalities such as mammography (MMG) may
depict a mass or calcification representative of invasive cancer
or DCIS, respectively. However, MMG is not always a reliable
procedure for detecting MPD. It is limited in its depiction of
underlying DCIS in women with Paget’s disease.["”] In one
study, cancer was mammographically occult in 15% of 52
patients with Paget’s disease.” In another study, Morrogh
et al. found that 65% of patients with negative MMG had an
underlying unifocal cancer.*! The sensitivity of MMG seems
to be significantly higher in the presence of a palpable mass.[""?!
However, bilateral MMG is still important to detect suspicious
lesions such as masses or clusters of microcalcifications, to
asses the contralateral breast and to exclude multifocal disease.
Also, MMG should be used in follow-up visits in patients
selected for conservative treatment.” Mammographic
findings include skin, nipple and areolar thickening, nipple
retraction, subareolar or more diffuse microcalcifications and
adiscrete mass or masses or architectural distortion.[”?"! Due
to the multricentricity of Paget’s disease, it is important to
evaluate the entire breast, even if a subareolar tumor is noted
on physical examination.

Ultrasound (US) examination may be helpful and should
be considered as a part of the initial evaluation, especially
when MMG is negative;** however, mostly the findings are
nonspecific and resemble those in cases of infection. US images
may reveal parenchymal heterogeneousness, hypoechoic areas,
discrete masses, skin thickening or dilated ducts."!

Breast magnetic resonance imaging (MRI) is known to be
highly sensitive for the detection of breast cancer, especially
in patients whose mammographic or US findings are normal
or the extent of disease is uncertain.?! MRI may show
abnormal nipple enhancement, thickening of the nipple-areola
complex, an associated enhancing DCIS or invasive tumor, or
acombination of these, even when clinically unsuspected. %)

Because MMG and US have limitations in the evaluation
of patients with Paget’s disease, in the setting of clinically
and mammographically occult disease, additional evaluation
with MRI can help detect underlying invasive cancer and
DCIS. Additionally, MRI may have a role in the preoperative
evaluation of the patient and might facilitate appropriate further
treatment decisions. While Paget’s disease is primarily a clinical
diagnosis, neither negative MMG nor MRI reliably can exclude
an underlying malignancy. In fact, if the diagnosis is based solely

http://www.carcinogenesis.com/content/10/1/3 |

on radiologic findings without careful clinical examination, it
may result in a delay in diagnosis. As a result, both clinical and
imaging findings are complementary and should be correlated
to confirm or exclude a diagnosis of Paget’s discase.

PATHOLOGICAL FEATURES

MPD is characterized by the invasion of epidermis by Paget’s
cells, malignant glandular epithelial cells with enlarged
pleomorphic and hyperchromatic nuclei, with discernible but
not prominent nucleoli, with abundant pale, clear cytoplasm,
which often contains mucin. The cytoplasm may also contain
melanin pigment. The cells do not form intercellular bridges
with adjacent prickle cells. Mitotic figures may also be observed
[Figures 2 and 3]. Paget’s cells are more often located in
the basal region of the epidermis either as single layers or
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Figure 2: Paget’s disease of the nipple. Nests and groups of
malignant Paget’s cells predominantly involving the lower layers
of the epidermis. Epidermis may be eroded and hyperplastic
(H and E, x40)

Figure 3: Paget’s disease of the nipple with superficial ulceration.
The tumor cells have abundant pale cytoplasm, pleomorphic and
hyperchromatic nuclei with prominent nucleoli. Mitotic figures
are seen (H and E, x100)
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as clusters of cells forming gland-like structures or nests.
Because of the shrinkage artifact, the cells sometimes appear
to lie within intraepidermal lacunae [Figure 4]. The number
of cells varies greatly from a few isolated cells to complete
replacement of parts of the epidermis. The epidermis may be
eroded or hyperplastic, covered by ortho- or parakeratosis.
Paget’s cells are occasionally found within the outer epithelial
layer of the hair follicles or the sweat gland excretory ducts.
The underlying dermis shows reactive changes including
variable degrees of telangiectasia and chronic inflammation,
which cause the characteristic clinical appearance [Figure
4]. Ulceration is seen in advanced cases.l*”) An underlying
breast carcinoma is found in >90% of patients with Paget’s
disease."™ This is nearly always of ductal type and may
be either purely DCIS (most commonly associated with
solid/comedo form) or a combination of DCIS and invasive
carcinoma. !

Immunohistochemistry is useful not only in the diagnosis
of the Paget’s disease but also in differentiating it from other
entities and in attempting to clarify the cell of origin in Paget’s
disease. Paget’s cells show similar immunohistochemical
staining pattern as that of adenocarcinomas growing within the
breast. They show overexpression with low molecular weight
cytokeratins (CKs), such as cytokeratin 7 (CK7) [Figure 5],
and they typically do not express high molecular weight CKs,
such as CK10, CK12, CK14, that stain the neoplastic cells of
epidermoid carcinoma or Bowen’s disease.[?*"1 Paget’s cells
are positive for CK7 in nearly all cases and are not reactive
for CK20. Absence of the CK7 reactivity in Paget’s cells is
usually associated with lack of CK7 reactivity in underlying
carcinoma. This pattern of CK expression may help to predict
the presence or absence of associated internal malignancy.
Paget’s cells also express other glandular antigens such as
epithelial membrane antigen (EMA), carcinoembrionic antigen
(CEA), gross cystic disease fluid protein 15 (GCDFP-15)
and several mucins, but do not express either high molecular
weight CKs or melanocytic antigens.*"! This immunostaining
pattern and the presence of intracellular mucin in many cases
favor the glandular origin of Paget’s cells. Hormone receptor
reactivity in the nuclei of the Paget’s cells present the reactivity
of underlying carcinoma also. About 50% of mammary
carcinomas are negative for one or both of these markers.
Negative results do not exclude a diagnosis of Paget’s discase.
Paget’s discase often is estrogen and progesteron receptor
negative because the underlying carcinomas tend to be poorly
differentiated.”” The ras oncogene product p21 overexpression
has been demonstrated in mammary and extramammary
Paget’s disease.®!l Paget’s cells also express p53,132%] cell cycle
related antigens, such as p21, Ki-67, cyclin D1,***! androgen
receptorst®® and oncoprotein Her-2.5471 Of note, studies
showed that the Her-2 oncoprotein may have a function in
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Figure 4: Carcinoma cells form a band in the deep epidermis
and they are scattered individually throughout the squamous
epithelium. The lacunar arrangement of carcinoma cells is
commonly seen in Paget’s disease. An extensive lymphocytic
infiltrate with involvement largely concentrated in the deep
epidermis (H and E, x40)

Figure 5: Paget’s cells are highlighted by an immunostain for
(CK7, x200)

vivo to promote intracpithelial spread of adenocarcinoma cells.
Generally, in many cases, there is correlation between positive
staining for Her-2 oncoprotein of Paget’s cells and underlying
in situ or invasive breast carcinoma.b’3! Also, recently, some
studies suggested that NY-BY-1 expression or loss of pRb
expression may have a role to play in the pathogenesis of
Paget’s disease. 3]

The combination of careful assesment of morphological
teatures with appropriate immunohistochemical stains allows
correct diagnosis in most cases of Paget’s disease of the breast
in clinical practice.

HISTOGENESIS

Since the histologic features of the Paget’s discase of the
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breast were first described, its histogenesis has remained
controversial. There are two main hypotheses to explain its
nature and origin.

The first theory, epidermotropic theory, suggests that the
Paget’s cells originate from ductal cancer cells that have
migrated along the basal membrane of the nipple.[*4!]
Epidermotropic theory is supported by the presence of
underlying intraductal or invasive carcinoma in the majority of
patients.*?! Additional support for the epidermotropic theory
has been based on immunohistochemical studies demonstrating
that in most cases of MPD, immunohistochemical staining
is very similar to that of the associated underlying
carcinoma.!® The demonstration of overexpression of
Her-2 protein in Paget’s cells has led to the hypothesis
that a motility factor secreted by epidermal keratinocytes is
capable of attracting Paget’s cells within the nipple epidermis.
This factor, named “Heregulin-a.” could bind to the Her-
2 family receptors that are expressed by Paget’s cells. The
Her-2 protein has a growth stimulating eftect; furthermore,
it enhances the motility of tumor cells by the interaction of
the membrane-expressed neu-protein and a motility factor,
resulting in chemotaxis and invasion of the epidermis by the
Paget’s cells.*

The second theory, called in situ malignant transformation
or degeneration from existing cells, regards the Paget’s cells
as malignant keratinocytes appearing in situ, and therefore
considers Paget’s disease of the breast to be an i situ carcinoma,
independent of any underlying carcinoma.[*-*! Further
support for this theory has come from ultrastructural studies
demonstrating microvilli and desmosomal attachments
between the keratinocytes and Paget’s cells, the findings
which mitigate against the migratory nature of the Paget’s
cell and suggest an intracpidermal origin. !>

Treatment for the Paget’s disease depends upon the origin
of Paget’s cells. If the Paget’s cells originated de novo in the
nipple epithelium, then the need for mastectomy becomes
controversial. In patients without an associated palpable or
mammographic lesion, simple local treatment (resection
of nipple-areolar complex or irradiation) followed by no
additional therapy to the remaining breast parenchyma might
be an appropriate therapeutic alternative. On the other hand,
the epidermotropic theory which is associated with an in situ
or invasive carcinoma of the breast, requires the standard
therapy, often necessitating mastectomy.

DIAGNOSIS

The diagnosis of Paget’s disease can be made from a wedge
biopsy, a superficial “shave” biopsy of epidermis or punch
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biopsy. The wedge biopsy is the most useful method to
make the diagnosis because the epidermis can adequately
represent and the biopsy is likely to include a part of
lactiferous duct. The shave biopsy is less likely to contain
sufficient number of Paget’s cells, especially when the
surface of the lesion is ulcerated. Although a punch biopsy
will include the underlying stroma and possibly part of a
duct, there is frequently little epidermis to examine. None
of these procedures are always successful; therefore, it is
sometimes necessary to take a second biopsy or excise the
nipple.” When a patient has nipple-areola skin changes, a
tull thickness biopsy of the nipple and areola is important to
establish the diagnosis.

It may be possible to recognize the Paget’s cells with
immunocytochemistry. Cytologic examination of skin
scrapings reveals single malignant cells with vacuolated
cytoplasm and eccentric nuclei, three-dimensional aggragates
and acinar groups consistent with glandular differentiation.
However, the material obtained is variably cellular and often
shows a backround of keratinous debris, which may lead to
confusion with inflammatory skin conditions or squamous
metaplasia.[*”>" The use of immunohistochemical stainings,
such as carcinoembryonic antigen (CEA), mucin or Her-2
oncoprotein, has been suggested to enhance the diagnosis;*!
however, a negative result does not exclude a diagnosis of
Paget’s disease of the breast, and therefore open (surgical)
biopsy should be considered as standard for the diagnosis of
Paget’s disease of the breast.

DIFFERENTIAL DIAGNOSIS

The clinical differential diagnoses of Paget’s cells include
inflammatory changes such as atopic or contact dermatitis
of the nipple, chronic eczema, psoriasis, mammary ductal
ectasia with chronic nipple discharge, syphilitic chancre as
well as tumors such as benign intraductal papilloma, Bowen’s
disease, basal cell carcinoma, superficial spreading malignant
melanoma (particularly in the pigmented lesions), erosive
adenomatosis of the nipple and hyperplasia of mammary
gland related cells (so called Toker cells).5'%4 Because of the
close similarity to skin lesions, the diagnosis may be delayed
or many cases can be misdiagnosed.

The characteristic histopathologic feature of the Paget’s
disease is the presence of Paget’s cells. These cells more
likely form clusters in the basal portion of the epidermis and
have a distribution similar to that of junctional melanocytes.
Distinguishing Paget’s disease from melanoma is more
difficult, especially when the carcinoma cells contain melanin
pigment. Melanin can be present in both processes; however,
the atypical cells in melanoma show prominent nesting along
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the dermoepidermal junction, whereas the cells of the Paget’s
disease are usually distributed more diffusely. Involvement of
the dermoepidermal junction with extension directly into the
papillary dermis from the neoplastic cells is a characteristic
finding with malignant melanoma.®>3% Acinar formation is
not seen in melanoma and there is no intracellular mucin
present. In difficult cases, immunohistochemical markers
may be used to differentiate these entities.®

Longstanding lesions of Paget’s disease often show
prominent hyperkeratosis and parakeratosis with epidermal
hyperplasia, elongation of rete ridges and reactive atypia of
the keratinocytes. In these situations, Paget’s disease can be
misdiagnosed as Bowen’s disease. Intracellular mucin, signet
cells, glandular structures and acini formation favor Paget’s
disease. In cases where glandular differentiation is absent,
immunohistochemistry will usually resolve this problem.[5¢7]

In the original paper, Toker described the presence of clear
cells within the nipple of the patients affected by breast
carcinoma. However, similar cells were also identified in
patients unaffected by breast cancer.®® In this study, it was
suggested that most Toker cells are benign but a few of them
can show atypical cytological findings.®® They appear to be a
benign counterpart of the malignant cells of MPD. Recently,
it has been hypothesized that Toker cells are derived from
lactiferous ductal epithelium, and Toker cells have also been
referred to as mammary gland precursor cells.[®
hypothesize in their study that Toker cells share histogenesis
with lactiferous duct epithelial cells because these cells are

1 Zeng et al.

located in the transition zone between the epidermis and
lactiferous duct, have cytological similarity, proliferate in
association with the underlying proliferative process and
share immunohistochemical reactivity (both lactiferous
duct epithelium and some Toker cells are CK7+ and
CAMS5.2+).160

Toker cells are found in the epidermis of the nipple,
immediately adjacent to the openings of the lactiferous
ducts, along the basal layer of the epidermis or scattered in
the stratum Malpighii. They are observed in about 10% of
standard histological preparations of normal nipples.>*¢!]
Because of their morphological and immunohistochemical
similarities to mammary Paget’s cells, their presence may
lead to confusion with MPD that lack an associated invasive
carcinoma or focus of ductal in situ carcinoma. Especially in
cases of Toker cell hyperplasia with cytologic atypia, it may be
difficult to distinguish the Paget’s cells of MPD from Toker
cells. In most cases, Toker cells can be readily distinguished
from Paget’s cells, the latter having larger, pleomorphic
and cytologically atypical nuclei.®! Toker cells are usually
dispersed singly, and small and medium-sized cells with
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pale or clear cytoplasm which may consist of a large (mucin-
negative) vacuole that appears clear on routine stains.

A wide variety of antibodies have been used to distinguish
Toker cells and Paget’s cells immunohistochemically. Studies
from several groups have shown that in the nipple, both Toker
cells and Paget’s cells express CK7, CAM5.2 and EMA,[®! but
do not express CK20, GCFDP-15, high molecular weight
keratin and S-100 protein.>*%) CK7 and Her-2 have been
proposed to be specific and sensitive markers for MPD.[6465]
In contrast to Paget’s cells, Toker cells are usually negative for
Her-2.1°"1 Tommaso et al. suggested in their study including
40 cases, the combined use of CD138/p53 and the lack of
the immunoreactivity with these antibodies is very helpful
in distinguishing Toker cells from those of Paget’s disease.[®®]
In another study, Park ef al. found that both high expression
of Ki-67 and Her-2 were consistently positive in mammary

Paget’s cells but almost always negative in Toker cells.[*"]

PROGNOSIS

Without treatment, the skin lesions invariably spread
progressively before the development of invasive breast
cancer, manifesting with a palpable mass followed by lymph
node and visceral metastasis. Factors of unfavorable prognosis
include the presence of a palpable breast tumor, lymph
node enlargement, histological type of breast cancer, and
age younger than 60 years.I*%! The prognosis is different in
patients with a palpable mass and those without a palpable
mass. Patients with a palpable mass almost always have an
associated underlying invasive carcinoma and a high rate
of axillary lymph node metastasis.['>**421 Overall survival
has been shown to correlate with lymph node status and
is reported to be 75-95% in patients with negative lymph
nodes and as low as 20-25% in those with positive lymph
nodes.?*# In another study, the authors have demonstrated
a 10-year disease-specific survival rate of 47% in patients with
positive nodes and 93% in those with negative nodes.*” These
results showing thatadjuvant treatment is recommended on the
basis of lymph node status and features of the primary tumor as
determined by final pathologic examination.

Although the clinical behavior in men is similar to that in women,
men appear to have a worse prognosis, with an estimated 5-year
survival rate of 20-30%.">'8 Presence of Paget’s disease of the
breast does not seem to influence directly the prognosis of an
underlying cancer in a given stage. However, in most clinical
studies on Paget’s disease of the breast, initiation of the treatment
was inappropriately delayed, frequently longer than 12 months.

TREATMENT

The surgical treatment of Paget’s disease is controversial.
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Mastectomy with or without axillary lymph node dissection has
long been regarded as the standard therapy for Paget’s discase,
even in the absence of other clinical signs of malignancy.[*”]
The underlying mass is often invasive cancer with a high
risk of axillary node metastases. The patients have a poorer
prognosis and usually the appropriate therapy is based on
the pathologic findings of the mass and axillary staging.[” In
the literature, almost all patients treated with local excision,
radiotherapy, or both had the clinical presentation of Paget’s
disease without a palpable mass. Dixon et al. reported a high
recurrence rate of 40% in patients treated with local excision
alone, whose mammograms suggested in sifu changes confined
to the nipple area.l®® Polgar et al. reported a local recurrence
rate of 33% with a median follow-up time of 6 years in 33
patients treated with local excision alone with or without
underlying ductal carcinoma in situ confined to the nipple—
areola complex.[®7 They concluded that the local excision
alone was not an appropriate treatment for patients with
Paget’s disease of the nipple.

With the increasing diagnosis of the early breast cancers
and the findings from multiple randomized, prospective
trials demonstrating that breast conserving therapy is a
feasible alternative for patients with disease limited to the
central segment of the breast,/®”! the reported techniques
for conservative management of Paget’s disease vary widely.
These include nipple excision alone (partial or complete),
central segmentectomy alone, these resections plus radiation
and radiation without resection.[®7172 Recent reports from
several studies with long-term follow-up have shown that
breast-conserving surgery is equivalent to mastectomy
in terms of overall and disease-free survival in patients
with breast cancer.”7! If conservative therapy is adopted,
the patient should be followed up carefully with regular
MMG.") Mastectomy should be reserved for the few
occasions, when relapse occurs.[’?

Use of breast radiation therapy alone for the Paget’s disease
of the breast has been reported in limited numbers and with
varying results.”""2”/I Current studies suggest that irradiation
of the breast tissue to a radical dose may be eftective against
DCIS.”® This gives support to the view that selected patients
with Paget’s disease of the breast can be treated by radiotherapy
as an alternative to radical surgery in selected patients with
Paget’s disease confined to the nipple, without clinical or
radiological detectable breast tumor.””!

In summary, Paget’s disease of the nipple is almost always
associated with an underlying invasive or non-invasive breast
cancer. Breast conserving therapy has been shown to be a
viable alternative to mastectomy as the treatment of Paget’s
disease. The surgical treatment plan must be chosen on the
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basis of careful clinical and radiological assessment of the
patient. Postoperative adjuvant therapies should be based on
the final tumor node metastasis stage.
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