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Abstract

Background: Mammary Paget’s disease is an uncommon form of primary breast
cancer. The aim of this study is to assess our institution’s experience in its management.

Methods: We retrospectively reviewed the medical records of 53 female patients
with histologically confirmed Paget’s disease, treated at the Salah Azaiz Institute
between 2001 and 2010.

Results: There were palpable masses in 71.7% of cases, of which 90% revealed
invasive carcinoma. Approximately 48% of underlying malignancies were
multifocal/multicentric. Overall, invasive carcinoma accounted for 69.8% with a
median tumor size of 40 mm, high grade in 62.2%, and negative hormone receptor in
47.6% of cases. There was only one case with direct dermis invasion among those with
no underlying invasive carcinoma. After a median follow-up of 45 months, 49% of
patients presented with relapse/progression and 47.1% died from their disease. Median
overall survival was 67 months, whereas disease-free survival was 65 months. Tumor
and node advanced clinical stages correlated with poor survival, as well as the presence
of invasive carcinoma with additional negative impacts of large tumor size and lymph
node involvement. Tumor stage was the only independent indicator on multivariate
analysis.

Conclusion: The general trend for decreased incidence of Paget’s disease is noted
parallel to earlier breast cancer diagnosis. Paget’s disease is at high risk of
multifocal/multicentric underlying tumors. The presence of a palpable mass is almost
pathognomonic of invasive neoplasm. The major challenge concerns aggressiveness
of surgical procedures with breast and axilla preservation perspectives. Prognosis is
mainly determined by that of an eventual underlying breast tumor.
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Introduction

Mammary Paget’s disease (PD) is an
uncommon form of primary breast cancer that
accounts for 1%-5% of cases.!"® Despite its
prevalent typical clinical appearance, diagnosis is
frequently delayed because of the neglect by
patients and/or practitioners misled by the
appearance of a benign dermatological lesion.
The fortuitous finding of a clinically occult PD on
mastectomy specimens remains a relatively
frequent event.!-” Histological diagnosis is attested
by the presence of nipple-areola complex (NAC)
epidermis infiltration by Paget’s cells. Regardless
of their origin this is still debated.?->-7 Until
recently, PD has not been incorporated in the
American Joint Committee on Breast Cancer
(AJCC) staging system despite its probable
negative impact on prognosis.®® The National
Comprehensive Cancer Network (NCCN)
guidelines include it in the “special considerations”
breast cancer group.!? Paget’s disease is a
heterogeneous entity depending on the invasiveness
and extension of an almost constant underlying tumor
in the breast parenchyma.!->6!! Difficulties in
diagnosis and management are principally related
to the subgroup of patients that have no clinical
and radiological evidence of underlying tumor.!-
In the era of therapeutic de-escalation and
esthetical requirements, mastectomy in patients
with PD has become controversial whereas
conservative management and use of sentinel
lymph node biopsy (SNB) recently increased.!
Debate concerning surgical management was
recently revived by identification of cases with
direct dermal invasion from the NAC epidermis.
Clinical significance of the so-called invasive
mammary PD remains to be determined.!? The
aim of this review is to assess our institution’s
experience in management of PD through a
discussion of known data and recent
improvements reported thus far.

Materials and Methods

The study retrospectively reviewed the records
of all female patients with histologically confirmed
PD treated at the Salah Azaiz Cancer Institute

between January 2001 and December 2010.
Excluded were patients with another concurrent
malignancy and those with medical history of
conservatively managed ipsilateral breast cancer.
We collected data on clinical presentation,
management, and follow-up. Typical signs of PD
(TSPD) included NAC erythema, eczema, scaling,
erosion, ulceration, and retraction. Areolar and
subareolar underlying lesions were considered to
be central tumor locations. Disease staging was
performed according to the 6 edition of the
AJCC-2002.8 Classification of radiological images
according to the Breast Imaging Reporting and
Data System (BI-RADS) terminology was not
always available.!® Histologically, PD might either
constitute an exclusive NAC disease (NACD) or
be associated with underlying breast carcinomas
such as ductal carcinoma in situ (DCIS),
microinvasive carcinoma (MIC), and invasive
carcinoma (IC). In this study, we divided the
patients into 4 subgroups and compared their
clinical features, therapeutic modalities, and
prognoses. Tumors were graded according to the
Van Nuys Prognostic Index (VN) in case of DCIS
and the modified Scarff-Bloom-Richardson
grading system (SBR) for IC. MIC were not
graded.!%13 Testing of hormone receptors (HR) and
over-expression of human epidermal growth factor
receptor oncoprotein (HER-2/neu) was introduced
during the study period but its use was restricted
to cases with underlying IC. Nipple-areola
complex slides from patients with no underlying
IC were reassessed for direct invasion of the
dermis by Paget’s cells. At the time of the study,
endocrine therapy consisted almost exclusively of
a selective estrogen receptor modulator
(Tamoxifen). Use of aromatase inhibitors was
restricted to cases with recurrent disease. We
considered disease relapse or progression to be
local/regional when it concerned the chest wall,
axillary, and supraclavicular areas or eventually,
the contralateral breast. According to the
therapeutic response, cases with initially metastatic
disease were considered either in remission or
progression.

Statistical analyses were conducted using the
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Statistical Package for the Social Sciences (SPSS
21) software. We compared subgroups according
to chi-square and Fisher’s exact test in case of
categorical variables and the t-test for continuous
variables. We calculated breast cancer specific
overall survival (OS) from the date of surgery to
the date of death or last follow-up visit according
to the Kaplan-Meier method.!® Reference
remission date chosen for computing disease-free
survival (DFS) matched variably to date of surgery
or the end of systemic treatment. For patients lost
to follow-up, duration was calculated from the date
of first medical visit to that of postoperative
discharge from hospital. The log-rank test
compared survival according to univariate
analysis, whereas the Cox regression method was
used for multivariate analysis.!” P-values less
than 0.05 were considered statistically significant.

The Institute Research Board did not require
any approval or consent for this study.

Results

Data analysis showed great disparities in the
number of cases treated annually at our institution
with peaks in the early 2000s. Cases associated
with underlying IC decreased from 80% to 100%
in the beginning to a maximum of 50% in the
subsequent period. In parallel, less aggressive
underlying tumors and cases with exclusive
NACD increased. They accounted for at least
50% of annually recorded cases since 2004.

Epidemiology and clinical features

The median age at diagnosis was 55 years
(range: 27-86). There were 33 (62.3%)
menopausal patients. At least one risk factor for
breast cancer was found in 18 (34%) patients,
which included one patient with a history of
contralateral breast cancer in remission for more
than 5 years. The median delay from onset of
symptoms to the first medical visit was 4 months
(range: 1-240). Isolated nipple changes motivated
medical consultation in 16 (30.2%) patients,
however the main presenting symptom was a
breast lump in 34 patients that included 7 with
associated nipple changes and/or discharge. Other
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circumstances of diagnosis were breast pain (2
patients) and imaging screening (1 patient). On
clinical examination, a palpable mass was found
in 38 (71.7%) patients. These masses were isolated
in 12 patients and associated either with TSPD (20
patients) or other cutaneous signs (6 patients).
There were TSPD without palpable mass present
in 15 (28.3%) patients, which included 3 that
presented with erythema and/or scaling, 7 with
eczema, and 3 with ulceration. In total, 35 (66%)
presented with obvious signs of PD and 18 patients
had occult disease. The median size of the palpable
mass was 45 mm (range: 20-120) with peripheral
locations more commonly observed in 26 (68.4%)
patients. We found only one case with extended
lesions. According to the AJCC staging system,
patients were classified as follows: 15 (28.3%) TO,
18 (34%) T1-2, 5 (9.4%) T3, and15 (28.3%) T4
tumors, including 5 inflammatory breast cancers.
Lymph node staging indicated 18 (34%) NO, 28
(52.8%) N1, and 7 (13.2%) N2-3c patients with
clinically positive nodes. There were 20 (37.7%)
patients that presented with locally advanced
stages (T3-4 and/or N2-3c¢). A total of 5 cases
initially presented with metastatic disease. The
most common metastatic site was the bones; only
one case had associated hepatic and bony lesions.

Imaging findings

All 53 patients had mammograms (MMG) and
38 (71.7%) underwent ultrasonography (US)
studies. Results showed the presence of
abnormalities on at least one imaging technique
in 46 (86.8%) patients and normal results in 7
(13.2%), which included 3 patients that only
underwent mammographic assessment. In 17
(32.1%) patients, MMG showed the presence of
areolar and/or cutaneous modifications such as
retraction or thickening. These lesions were the
only finding in 2 cases and 15 patients they were
associated with underlying parenchymal breast
lesions. All told, 43 patients had parenchymal
breast abnormalities located in depth. In 24
(45.3%) patients, the results indicated the presence
of a mass of which included 9 patients with
associated microcalcifications. An asymmetric
focal density was noted in 10 (18.9%) patients. The
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other 9 (17%) patients presented with microcal-
cifications, which included 3 with associated
asymmetric focal density. Ultrasound findings
showed a mass in 24 (63.2%) patients which
included one case that presented with palpable
mass and negative findings on MMG. Another
case that presented with isolated TSPD, had an
asymmetric focal density on MMG. Ultrasound
results showed isolated skin thickening in 5
(13.1%) patients. In the entire imaging work-up,
15 (28.3%) had central abnormalities, 24 (45.3%)
had peripheral abnormalities, and 7 (13.2%) had
extended lesions. Median radiological size was 40
mm (range: 17-100). All 27 patients stratified
according to BI-RADS classification were
considered category 5. Data concerning axillary
lymph nodes (ALN) assessment was not available
and there was no recourse to MRI.

Surgical management

Preoperative biopsy for NAC and/or others
breast lesions was performed in 26 (49.1%)
patients. The NAC biopsy was performed in 12 of
15 (80%) patients who presented with TSPD and
no palpable mass. Deep biopsies were performed
in 14 of the 39 (35.9%) patients who presented
with masses identified by clinical and/or
radiological assessments. Corresponding
pathology identified 13 IC and one DCIS.
According to biopsy findings, 5 (9.4%) received
preoperative chemotherapy because of locally
advanced tumors in 3 patients and metastatic
disease in 2. All were considered to have tumors
that responded favorably to chemotherapy. Hence
the decision was made to proceed with
locoregional surgery, as for the other patients
included in the study. In total, 4 (7.5%) patients
twice underwent surgery. However, all 53 patients
had definitive surgery that consisted of
mastectomies with at least an ALN biopsy. In the
35 patients who presented with patent signs of PD,
the first surgical procedure was breast conservation
(lumpectomy with NAC removal) in 5 (14.3%)
patients, of whom 3 presented with clinically and
radiologically isolated TSPD and 2 with palpable
mass. Conservative management was finally
rejected because of positive margins/re-excision.

Radical surgery was recommended either in the
first or second procedure by the diagnosis of PD
in 14 (26.4%) patients, the presence of diffuse
microcalcifications in 5 (9.4%), locally advanced
tumor stage and/or following preoperative
chemotherapy in 18 (34%), and the presence of
multifocality/multicentricity in 16 (30.2%) patients
which included the 5 previously mentioned
patients with positive margins/re-excision. In
terms of ALN staging, 2 (3.8%) patients received
SNB, 12 (22.6%) had level I dissection, and 39
(73.6%) had complete clearance.

Histological findings

The frozen section technique was used for 30
(56.6%) patients during the first surgical
procedure. Proposed diagnoses agreed with final
histological findings in 86.6% of these cases. In
addition to Paget’s cells, the pathology revealed
an underlying tumor in 48 (90.6%) patients, which
included 23 (47.9%) multifocal/multicentric
lesions. Histological tumor locations agreed with
radiological findings with the exception of 5
(10.5%) patients that included 3 overextended
and 2 smaller lesions. Histological size was
specified in 37 of 48 (79.2%) patients with
underlying tumors and in 33 patients amongst
the 38 that presented with palpable mass. The
39t case with a mass detected by US matched
finally to an exclusive NACD. Size remained
unspecified for 6 DCIS, 2 MIC, and 3 IC which
included one case with diffuse lesions throughout
the whole breast. Median size was 40 mm (range
1-90). The VN remained undetermined in 3 cases
because of technical difficulties and 1 ALN status
was missing because of clearance specimen’s
loss. HR testing was performed in 26 (49.1%)
patients, whereas HER-2/neu was performed in 4
(7.55%) cases. All pathological features are
summarized in Table 1.We reviewed the NAC
section slides from 12 out of 16 patients that
presented with no underlying IC. Only one patient
that presented with an exclusive NACD had foci
of direct dermis invasion that extended less than
Imm from the dermal-epidermal junction.
According to immunohistochemistry (IHC)

148

Middle East J Cancer 2016; 7(3): 145-159



findings, the tumor was positive for CK7 and
HR, and negative for Her-2/neu.

Subgroups

A comparison of the epidemiological charac-
teristics of patients in the histological subgroups
showed no statistically significant differences in
terms of mean age at diagnosis (P=0.14),
menopausal status (P=0.882), duration of
symptoms (P=0.167), and risk factors with the
exception of a personal history of contralateral
breast cancer in one case from the MIC subgroup
(P=0.006). There were shorter, nonsignificant
mean follow-up times (P>0.2) in the MIC (38.75
months) and IC (51.3 months) subgroups
compared to the NACD and DCIS subgroups
(approximately 65.8 months). The subgroups
were assumed to be approximately similar in
terms of epidemiological features and follow-up.
We analyzed their clinical presentations, imaging
features, histological findings, management and
events, as summarized in Tables 2 and 3. In
women younger than 35 years, PD was associated
with underlying IC in 80% of cases. Less
aggressive disease (NACD/DCIS/MIC) occurred
mainly at a more advanced age (>35 years in
94% of cases). A palpable mass was found in 34
(91.9%) IC patients, 3 (75%) MIC patients, and
one (14.3%) patient with DCIS (£<0.001). On the
other hand, when clinical presentation included a
palpable mass, an IC was found in approximately
90% of cases (Table 2). Tumors were classified as
TO according to the AJCC staging system in 15
(28.3%) patients, which included 13 with isolated
TSPD and 2 patients with TSPD plus small
cutaneous signs on presentation. Among these
patients, 5 showed no abnormalities on imaging,
3 of whom had evidence of deeper tumors (2 IC
and 1 DCIS) which corresponded to 60% of
patients with no clinical and radiological evidence
of underlying tumor. The sensitivity of combined
MMG and US for detection of deeper breast
lesions was 95.8%. It approximated 94.7% in the
presence of a palpable mass versus 62.5%
otherwise. There was only one case of exclusive
NACD with false positive radiological
investigations reported; the findings matched an
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extended asymmetric focal density. All 27
BIRADS-5 investigations revealed underlying
tumors (DCIS in 7.4%, MIC in 11.1%, and IC in
81.5% of patients). There were palpable ALN in
31 (84%) patients from the IC subgroup, 50% in
the MIC subgroup, and less than 20% in the other
subgroups (P=0.004). ALN staging procedure
consisted of level I dissection in 60% within the
NACD subgroup and all patients with DCIS. In
the IC subgroup, a complete clearance was realized
in 92% of cases that included approximately 11%
with no palpable lymph nodes. Sentinel lymph
node biopsy twice showed negative results (Table
3). Overall, patients with positive axillary
clearance had clinically palpable nodes in 90% of
cases, of which all matched underlying IC except
for 1 patient with MIC. On the other hand, there
were palpable, positive ALN on histology in
74.1% of cases. In patients that presented with
palpable masses, the positive clearance rate
approximated 78% (29 patients). Peripheral tumors
were the most common (50%) except in the DCIS
subgroup, where central lesions predominated
(85.7%). About 50% of tumors were
multifocal/multicentric in the IC and MIC
subgroups versus only 28.6% in the DCIS
(P=0.54; Table 2). According to clinical
presentation, the multifocality/multicentricity rate
was approximately the same (about 50%) in the
presence or absence of a palpable mass. Mean
tumor size approximated 40 mm in the IC, 20 mm
in the MIC, and Smm DCIS subgroups but size
was available in only one DCIS case (P=0.124).
HR were negative in 47.6% (10 cases) of patients
with underlying IC and 100% (2 cases) in the
MIC subgroup (P=0.4; Table 2).

Postoperative course and prognosis

After surgery, 2 patients were lost to follow-up;
one died as a result of this disease and did not
receive postoperative treatment. The remaining
patients received the total planned therapy, except
for 4 cases of relapse/progression that occurred
during the treatment phase. Altogether, 7 (13.7%)
received no adjuvant treatment. These patients
comprised 60% of the NACD, 42.9% DCIS, and
25% of the MIC subgroups. A total of 30 (58.8%)
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Table 1. Clinicohistopathologic characteristics of the patients.

Histological type Number (%)
PD with exclusive NACD 5(9.4)
PD + underlying tumor 48 (90.6)
IC 37 (69.8)
DCIS 7(13.2)
MIC 4 (7.5)
Total 53
Tumor location Number (%)
Central 18 (37.5)
Peripheral 24 (50)
Extended 6 (12.5)
Total 48
Tumor size Number (%)
<20mm 7 (18.9)
>20 mm 30 (81.1)
Total 37
SBR Number (%)
SBR1 3(8.1)
SBR2 11 (29.7)
SBR3 23 (62.2)
Total 37
VN Number (%)
Grade 11 4 (57.1)
Unspecified 3(42.9)
Total 7
ALN staging Median (range) Number (%)
Number of ALN dissected 15 (3-25) -
Patients with positive ALN - 30 (57.7)
Number of positive ALN: 2 (0-22) -
Total 52
HR status Number (%)
Negative 14 (26.4)
Positive 12 (22.6)
Unspecified 27 (50.9)
Total 53
HER-2/neu Score Number
1+ 1
3+ 3
Total 4

PD: Paget’s disease;NACD: Nipple-areola complex disease; IC: Invasive carcinoma;DCIS: Ductal carcinoma in situ; MIC: Microinvasive carcinoma;SBR: Scarff-Bloom-
Richardson grade score; VN: Van Nuys nuclear grade score; ALN: Axillary lymph nodes; HR: Hormone receptors; HER-2/neu: Human epidermal growth factor receptor oncoprotein.

patients received radiotherapy, which included
29 from the IC subgroup (82.9% within the IC
subgroup). Irradiation was associated with
systemic therapy in all of these cases (endocrine

therapy alone in 13.3%; chemotherapy + endocrine
therapy in 86.7%). The remaining 13 (25.5%)
received only systemic therapy which included 10
treated by endocrine therapy alone. This was the
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case in 40% of NACD, 57.1% of DCIS, 50% of
MIC, and less than 6% of the IC subgroups
(Table3).By taking into consideration the entire
postoperative treatment offered to patients,
nonsignificant differences existed between
subgroups (P=0.07).

Follow-up showed that 18 (approximately
34%) patients exceeded 60 months of monitoring
and only 9 (17%) had 120 months of follow-up.
Overall, 26 (51%) patients had no evidence of
recurrence, relapse or disease progression during
monitoring which corresponded to 100% within
the NACD and DCIS subgroups, 50% among
MIC patients, and 33.3% in the IC subgroup
(P=0.009; Table 3). All were alive at the end of the
study with the exception of 2 cases that died due
to other reasons. The first 25 cases of recurrence,
relapse or disease progression occurred in the IC
subgroup, with the exception of one MIC patient.
There were no cases of isolated local/regional
recurrence or progression; all included distant
metastasis (Table 3). One of the 25 patients with
progressive disease was alive at the end of the
study. All relapses occurred in patients who
underwent complete axillary clearance. We found
no events in cases that underwent SNB and level
I dissection (P=0.004). The entire group had a
mean OS of 82.3 months (95% CI: 65-99.5) and
median survival of 67 months (95% CI: 0-147).
The 5-year OS was 50%, whereas the 10-year
OS was 42%. In cases of NACD and those with
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DCIS, both the 5- and 10-year OS were 100%. The
MIC and IC subgroups had 5-years OS of 50% for
MIC and 35% for the IC subgroup. At 10 years,
OS was 28% for IC patients. Log rank test showed
statistically significant differences among these
subgroups (P=0.011). Median DFS was 65 months
(95% CI: 13.45-116.55). The rate of DFS at 5 and
10 years in the overall group was 52% and 44%.
Specifically, 5-year DFS was 67% in the MIC
subgroup, 36% in the IC subgroup, and 100% in
the NACD and DCIS subgroups. The 10-year
DFS was available only in the IC subgroup (28%).
Log rank test for DFS showed significant
differences between subgroups (P=0.006).
Kaplan-Meier plots for OS and DFS are shown
in Figure 1.

We analyzed prognostic indicators for survival
for overall patients according to univariate
analysis. Select factors in the IC subgroup were
analyzed by multivariate analysis because of
statistical imperatives and incomplete data
concerning prognostic factors in the other
subgroups. Age at diagnosis, menopausal status,
duration of symptoms, imaging findings, tumor
localization and extension on pathology were not
indicators of prognosis. Tumor and node staging
according to the AJCC classification impacted
OS and DFS according to univariate analysis,
however only the T stage was identified as an
independent indicator on multivariate analysis
(Table 4).A correlation existed between clinical
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Figure 1. Illustration of Kaplan-Meier survival plots according to histological subgroups. A) Overall survival (OS). B) Disease-free survival

(DFS).
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Table 2. Summary of clinical features and pathology according to histological subgroups.

NACD DCIS MIC IC Total (%) P-value
(n=5) (n=7) (n=4) (n=37) (n=53)

Clinical presentation
Isolated TSPD 5 5 1 13 (24.5)

Palpable mass £ CUTS 0 0 2 16 18 (34) <0.001

Palpable mass + TSPD 0 1 1 18 20 (37.7)

TSPD + CUTS 0 1 0 1 2 (3.8)
TNM staging — T (Tumor) *
TO 5 6 1 3 15 (28.3)
T1 0 1 0 4 (7.5)
T2 0 0 3 11 14 (26.4) 0.001
T3 0 0 0 5(9.4)
T4b 0 0 0 10 10 (18.9)
T4d 0 0 0 5(9.4)
TNM staging — N (Node) 2
NO 4 6 2 6 18 (34)
N1 1 1 2 24 28 (52.8) 0.02
N2/N3C 0 0 0 7 7 (13.2)
Imaging features
No abnormalities 2 1 0 4 7 (13.2)
Central lesions 2 4 0 9 15 (28.3) 0.05
Peripheral lesions 0 0 3 21 25 (45.3)
Extended lesions 1 2 1 3 7 (13.2)
Histological tumor location
Central - 6 0 12 18 (37.5)
Peripheral - 1 20 24 (50) 0.04
Extended location - 0 1 5 6 (12.5)
Multifocality/multicentricity - 2 2 19 23 (47.9) 0.54
ALN Status
Positive clearance 0 0 1 29 30 (57.7) <0.001
HR testing
Realized 1 2 2 21 26 (49.1) 0.406
Positive status 0 1 0 11 12 (46.2)
Her-2/neu testing
Realized - 2 1 1 4 (7.5) 0.513
Positive status - 1 1 1 3 (75)

NACD: Nipple-areola complex disease; DCIS: Ductal carcinoma in situ; MIC: Microinvasive carcinoma; IC: Invasive carcinoma; TSPD: Typical signs of Paget’s disease (PD).
CUTS: Cutaneous signs; ALN: Axillary lymph nodes; HR: Hormone receptors; HER-2/neu: Human epidermal growth factor receptor oncoprotein.
ATNM: Tumor node metastasis staging according to the 6th edition of the American Joint Committee on Cancer (AJCC).8

presentation, particularly the presence of a
palpable mass, with poor OS and DFS. Its impact
was significant only in univariate analysis for OS
(P=0.036) and DFS (P<0.001). The presence of
a mass at presentation resulted in an OS of 33%at
5 years and 25% at 10 years versus 100% in the

presence of isolated TSPD (no palpable mass). Plot
survivals are shown in Figure 2.The extent of the
ALN dissection procedure negatively impacted OS
(P=0.04) and DFS (P=0.001) according to
univariate analysis. Analysis among the IC
subgroup showed that tumor size and ALN status
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were the only factors that impacted OS and DFS.
We observed this finding only in the univariate
model. There was a 5-year OS of 27% and 10-year
OS of 22% for positive clearance versus 86%
otherwise (P=0.001). Almost the same rates were
noted for DFS (P<0.001). Scarff-Bloom-
Richardson grade and HR status did not appear to
be prognostic indicators.

We took into consideration the 38 patients
with palpable mass according to the presence or
absence of associated TSPD. There were 2
subgroups of 20 and 18 cases which we assumed
to be similar in terms of epidemiological features
(all P-values were >0.05). Survival analysis for
these patients showed that 5- and 10-year OS in
the presence of TSPD were not statistically worse
compared with the occult PD group (P=0.08).
Survival curves are shown in Figure 3.We found
similar, nonstatistically significant results for DFS
(P=0.09). However, there were significantly more
advanced and extended tumors in the patent PD
group compared with the occult PD group. A
total of 55% of patent PD cases and 22.2% of
occult PD cases had stage T4 disease (P=0.02).
Lesions were histologically extended in 20% of
patent PD cases and in 11.1% of occult PD cases
(P=0.025).

Discussion
Epidemiological and clinical features
Paget’s disease comprises 1%-5% of reported
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breast cancer cases.!0 A general trend of decreased
incidence has been reported in the late 1990s,
particularly in cases associated with underlying
tumors. Those with exclusive NACD remained
constant. Based on the “epidermotropic” theory for
histogenesis, several authors explained this trend
by the earlier diagnosis of breast cancer prior to
pagetoid spread of malignant cells to overlying
NAC. The subsequent rise in conservative
management could also be implicated, which
would explain the decrease number of cases with
incidental histological findings.!! The same
tendency was observed in our study population
with a lag of approximately 10 years that matched
more recent improvements in breast cancer
screening. The more accepted “epidermotropic”
theory was sustained by the presence of an
underlying carcinoma with most always the same
IHC features compared to Paget’s cells as seen in
65%-100% of cases.>7-%11.18-20 The currently
reported rate of approximately 90% has supported
these data. The “intraepidermal in sifu malignant
transformation” theory is controversial and
principally supported by the recording of
additional cases with exclusive NACD.!

As we have reported in the current study, PD
occurred mainly in post-menopausal women at a
median age range of 50-66 years.!-3:3.11.19.20
Generally, the median delay from onset of
symptoms until the first medical visit is
approximately 10 weeks and the 4 months reported

Patient subgroups

|- PD with paipable mass
|7 PD without paipable mass

-
| . Censored

084

044

Cumulative Survival

024

004

T T T T T T T T
o 20 40 L 80 100 120 140
Disease free survival time (months)
PD: typical clinical signs of Paget's disease

Figure 2. Illustration of Kaplan-Meier survival plots according to clinical presentation. A) Overall survival (OS). B) Disease-free survival

(DFS).
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Table 3. Summary of management and postoperative course according to histological subgroups.

NACD DCIS MIC IC Total (%) P- value
n=5 n=7 n=4 n=37 n=53
AND procedure
SNB 1 0 0 1 2 (3.8) <0.001
AND level 1 3 7 0 2 12 (22.6)
AND level II/IIT 1 0 4 34 39 (73.6)
Postoperative treatment 2
None 3 3 1 B 7 (13.7)
Radiation - - 1 29 30 (58.8) 0.07
Systemic treatment 2 4 3 34 43 (84.3)
CT - - 1 12¢
ET 2 4 2 6
CT+ET - 16
Median follow-up 60 62 335 30 45 (1-144) -
(months) (range)
Events 2 P
None 5 7 2 12 26 (51) 0.009
Metastatic R/P - - 1 14 15 (29.4)
L/R + metastatic R/P - - - 9 9 (17.7)
Survival
Alive at the end of study 5 7 2 11 25 (49) 0.005
Disease specific death - - 1 23 24 (47)
Death from other reasons - - - 2 2

NACD: Nipple-areola complex disease; DCIS: Ductal carcinoma in situ; MIC: Microinvasive carcinoma; IC: Invasive carcinoma; AND: Axillary node dissection; SNB: Sentinel
lymph node biopsy; CT: Chemotherapy; ET: Endocrine therapy; R/P: Recurrence/progression; L/R: Local/regional.

#Missing data in 2 patients lost to follow-up.

b1 patient with initially progressive IC died from this disease prior to onset of postoperative treatment.

€1 patient received chemotherapy and trastuzumab.

reflects neglect of this condition.!® Presenting
symptoms consist mostly of TSPD that are present
on clinical examination in 71%-98% of cases,
whereas palpable masses are identified in 22%-
50% of cases. Patients with occult PD are
generally diagnosed at an advanced stage when
taking into consideration their underlying breast
cancer. These account for 10%-46% of patients.
Overall, approximately 14% of PD patients have
palpable ALN.!-+7.18.19.21 Clinical findings in the
current study differ from the literature data with
more advanced stages at diagnosis.

Imaging workup

Recommended first line imaging workup that
includes MMG and US fails to identify underlying
abnormalities in 40%-90% of cases and
underestimates extending of identified lesions in

up to 42% of cases. According to the literature,
MMG sensitivity ranges from 34% to 78% with
a particularly low performance in detection of
DCIS. Reported rates for the US are slightly
lower, from 48% to 70%.!3:3:1922 Patients with
isolated TSPD and no evidence of deeper lesions
on classical imaging modalities have accounted for
approximately 40% among PD cohorts and show
underlying tumors in 73%-85% of cases, 60%-
68% for DCIS and 5%-27% for IC cases.»?°
These patients have benefitted tremendously from
the high-sensitivity of MRI in detection and
staging of underlying breast tumors, whereas
additional findings on MRI for patients with
previous positive MMG and/or US results do not
modify subsequent management. MRI rectifies
underestimation of MMG findings in 50%-70%
of cases; however, its sensitivity range of 50%-
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Table 4. Prognostic value of tumor and node staging for surviving patients in univariate and multivariate analyses.

Overall survival (OS) Disease-free survival (DFS)

Median UV?® MV b Events® (%) UV 2 MV b

(months)
Tumor staging ¢ HR 1.945 HR 2.205
TO 135 CI (1.239-3.052) 0 CI (1.403-3.466)
T1/2/3 47.8 P<0.001 P=0.004 11 (52.4) P<0.001 P<0.001
T4 21.5 14 (93.3)
Node staging ¢ HR 1.245 1(5.9) HR 1.280
NO 135 CI (0.783-1.978) 17 (63) CI (0.799-2.051)
N1 47.3 P<0.001 P=0.355 7 (100) P<0.001 P=0.304
N2/3c 21.5

UV: Univariate analysis; MV: Multivariate analysis; HR: Hazard ratio; CI: Confidence interval. *Log-rank test. "Cox regression model. Cumulative events. 4Stage according

to the TNM-AJCC staging system.8

95% 1s impaired by misdiagnosis in DCIS. Despite
the relatively high rate of false positive results,
MRI ensures a reliable selection of patients for
conservative management on the basis of the
presence of unifocal and centrally located lesions.
MRI is also efficient in detection of NAC
involvement in cases of breast cancer with occult
PD, as well as in their therapeutic planning,
especially when breast preservation is
considered.>>22 Although MRI has been
introduced in 2004 it was not used in any of the
reported cases. Current findings supported with the
relatively advanced clinical stage at diagnosis.
The sensitivity of combined MMG and US was
slightly lower in the DCIS subgroup and impaired
in absence of a palpable mass with a misdiagnosis
of deeper carcinoma in 60% of patients with no
clinical and radiological evidence of underlying
tumor.

Surgical management

Surgical management planning depends
initially on the presence and extension of
parenchymal breast lesions and secondly on the
existence of preoperative evidence of NAC
involvement.?3--722 Our team practice, based
thus far on radical surgery, is currently undergoing
several improvements since data have confirmed
the reliability of MRI in detection and staging of
tumors underlying to PD. Currently we comply
with the NCCN algorithm for PD diagnosis and
surgical management.!? Historically, mastectomy
has been used as the exclusive oncologically safe

procedure for PD. Mastectomy does not
necessarily improve prognosis regarding local
control and survival rates compared to
conservative management in rigorously selected
patients. However, it remains largely used (60%-
97% of PD patients), sustained by the high rate of
multifocal and frequently occult underlying tumors
that account for 20%-40% of mastectomy
specimens. Radical surgery gives a local control
rate (LCR) range of 90%-98%.1-3:4.6.7.9,11,18-20 Tpy
the last decade, breast conservation surgery
imperatively associated with radiotherapy has
become a suitable therapeutic modality in selected
patients that presented with no clinical and MRI
findings of peripherally extended and/or multifocal

Patient
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B
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Figure 3. Illustration of Kaplan-Meier plots for overall survival (OS)
of patients with palpable mass according to obvious or occult

Paget's disease (PD) presentation.
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underlying tumors who had sufficient breast
volume to ensure successful cosmetic outcome.
Conservative management is currently performed
on approximately 25% of patients with underlying
IC and up to 54% of the other cases despite the
lack of randomized trials.>*° Considering the fact
that recurrences in conservatively managed
patients are frequently invasive and associated
with poor prognosis, special care must be given
to the complete removal of the NAC and
underlying tumor, particularly in the presence of
microcalcifications. Achievement of free
histological margins must be verified before
beginning radiotherapy, otherwise mastectomy
should be performed.2-+:6-7:20 Several, mostly
retrospective studies assessed safety and cosmetic
outcomes of conservative management. Most
showed a moderate increase in the local recurrence
rate compared with therapeutic modalities that
included radical surgery in addition to the possible
poor esthetical outcome reported in approximately
10% of cases.>%1320.23 The European Organization
for Research and Treatment of Cancer (EORTC),
in a prospective study of 61 patients without
associated IC treated with conservative surgery
and irradiation, reported a LCR of 94.8% at 5
years.?3 Other studies that compiled retrospec-
tively entire cohorts of PD patients showed 10- and
15-year LCR that ranged from 84%-87%. Disease
specific survivals reported at 15-years were >95%.
In several of these studies, the authors noted that
overall LCR and survival of patients with PD
that received conservative management were
similar to rates reported for patients who presented
with DCIS without PD and received conservative
management. They explained this finding by the
fact that IC were frequently multifocal/multicentric
or peripherally extended and these patients
underwent mastectomies.®!8:20 Until now, the
suitable surgery in cases with no clinical and
radiological evidence of breast lesions has
remained controversial, particularly because of the
frequent confinement of histological lesions to
central locations, which suggested overtreatment
by mastectomy.” In the current study, surgery for
breast conservation was seen in only 14.3% of

patients that presented with obvious signs of PD.
This was consistent with our policy of radical
surgeries in PD patients, however other criteria
such as the presence of diffuse microcalcifications,
locally advanced tumor stage, and preoperative
chemotherapy motivated the decision for
mastectomy. All patients received an ALN staging
of mostly a complete clearance (73.6%) whereas
SNB was performed in only few cases after its
introduction to the team in 2006. Recently, on
the basis of retrospective studies, SNB
demonstrated its accuracy in axillary staging
among clinically node-negative PD patients.
According to the high rate of underlying breast
carcinoma, frequently undetected preoperatively
even after a suitable diagnosis strategy, several
authors have recommended the SNB procedure
when a mastectomy is the planned surgery and in
cases where IC is present or a high suspicion of
IC exists regardless of the planned surgery
(conservative or mastectomy). Controversy
persists about first line conservative procedures for
presumed cases with exclusive NACD or DCIS.
Nevertheless, when microinvasion is strongly
suspected, SNB assessment seems to be adequate
and may avoid a second surgery.>-20-22.24

Pathological features

Tumors underlying PD are reported to be
centrally located in 25%-60% of cases and match
principally to DCIS. Peripherally extended lesions
are frequently multifocal/multicentric and consist
mostly in IC. Overall, DCIS are the most common
associated tumors and account for 39%-78% of
associated tumors versus 30%-64% for IC.
Specifically, the highest proportion of IC has
been observed in women younger than 35 years
whereas noninvasive disease occurred mainly at
a more advanced age. MIC represented at most
5%-13% of reported cases. Exclusive NACD
accounted for 5%-30% and was predominant in
older patients.!-7.9.11.19.20.22.24 Thege findings
supported those reported in our study except for
the higher rate of IC (70%) and less common
DCIS (13.2%). Generally, in the literature,
underlying IC appeared to be highly aggressive
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with a grade 3 reported rate of 40%-65%, negative
HR in 38%-75%, and overexpression of HER-
2/neu in 70%-90% versus 20%-50% in the
common form of breast cancer. The Ki67 index
was >20% in up to 77% of cases.>*+%-11:1921 Except
for high grade and HR negativity rate, the lack of
data in the current study impeded us from reaching
additional conclusions. In the literature, the
reported rates of positive axillary clearance ranged
between 30% and 60% among patients with
underlying IC and between 10%-31% in PD
patients overall. In patients that presented with
palpable masses, 86%-100% were IC. The positive
clearance rate in the presence of a palpable mass
ranged from 45%-60%. In the absence of a
palpable mass, DCIS was the most frequent
finding (66%-88%), however IC is present in
30%-43%. Regardless of the underlying tumor
(DCIS/IC), clearance rates reportedly range
between 0 and 20%.3-7-11,20.21.24 [ the current
study, despite a consistent rate of IC found within
patients with palpable mass, we found more
frequent ALN involvement which supported the
more advanced stage of disease at diagnosis. In the
absence of a palpable mass, the findings were
consistent with the data cited above which have
reflected favorable features in the absence of a
palpable mass and presence of only TSPD. Dermis
invasion by Paget’s cells is infrequent and
probably an underreported phenomena (< 4%-
8% among PD cohorts) since it is an unknown
condition. Histological clear-cut distinction from
an eventual underlying breast IC is mandatory in
order to exclude direct skin invasion. Invasive
mammary PD has been recently highlighted in a
few case reports however its clinical significance,
particularly in cases of exclusive NACD, is
unclear. Recent reports suggest that the prognosis
of PD is not modified in the presence of dermis
invasion. If considering the fact that ALN invasion
by isolated tumor clusters has been reported even
in the absence of invasive underlying tumor, the
value of SNB in cases of invasive PD is
investigative.>!2

Paget’s Disease of the Breast: Study of 53 Cases

Postoperative management and prognosis
Recommendations for systemic treatment and
irradiation match those of the common form of
breast cancer. However, there is controversy
concerning patients that receive breast sparing
surgery for PD associated with DCIS since the
rational and efficiency of different therapeutic
modalities in prevention of recurrence is
debatable.” When PD constitutes a local relapse
after conservatively managed breast cancer or
nipple-sparing mastectomy, no further
conservative management is possible.?! In the
current study, 84.3% of patients have received
postoperative treatment; 58.8% underwent
radiation associated with systemic therapy. We
believed that this intensive management was
justified considering the 70% rate of associated IC,
which was mostly diagnosed at an advanced stage.
Because of the relapse risk, it has been
recommended to extend follow-up for more than
10 years, particularly in cases of conservative
management.?? In our cohort, mean follow-up
times were not significantly shorter in the presence
of underlying IC. Presumably, this could be
explained by a higher rate of cancer specific death
and therefore of censored cases within those
subgroups. Furthermore, follow-up showed
significantly more frequent recurrence in patients
that received complete axillary clearance. A
possible explanation could be selection bias in
surgical management where more aggressive
axillary staging procedures are offered to patients
with advance stage cancer to ensure local control.
The prognosis of PD is mainly determined by
that of the eventual underlying tumor.!!
Classically, the presence of a palpable mass, along
with underlying IC and ALN involvement are
recognized as prognostic indicators for survival.’”
The literature review has shown 5-year OS rates
of 69%-88% and 10-year OS rates of 75%-87%,
which were considerably higher than those
currently reported.*? Specifically, in the presence
of IC, 10-year OS ranged from 49%-62% versus
29%-50% for 10-year OS in our cohort (Figure
1).11.21 According to the literature, 15-year OS in
DCIS patients was approximately 88%; this
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relatively poor prognosis suggested the possibility
of undiagnosed foci of microinvasions within
DCIS proliferations.!»!” In the presence of a
palpable mass, 5- and 10-year OS ranged between
30%-49%. In the absence of a palpable mass, the
5- and10-year OS ranged from 90%-100%. The
ALN involvement correlated with a 10-year OS
of 20%-47%, otherwise OS without ALN
involvement ranged between 75%-93%.1.7-11 We
observed approximately the same rates. Data for
DFS showed rates of approximately 82% at 5
years and 72% at 10 years.*? The currently
reported results were lower (Figure 1), impaired
by the high rate of recurrence within the IC
subgroup. Our statistical analysis concluded that
the presence of IC, tumor and node staging
according to the AJCC classification constituted
prognostic indicators for OS and DFS. Specific
analysis among the IC subgroup demonstrated
additional prognostic impact of tumor size and
ALN involvement. However, we have found the
T stage to be the only independent factor for
prediction of recurrence and mortality. We believe
that inclusion of cases with locally advanced and
initially metastatic disease negatively impacted
prognosis and dispersed the presumed
improvements related to radical surgery. In
addition to a major delay in diagnosis, these cases
could reflect the aggressiveness of breast cancer
in the presence of PD compared with the common
forms. The trend to worse prognosis in the
presence of PD has been previously reported.
The authors suggested that such differences could
be explained by the aggressiveness of IC
associated with PD with a strong presumption of
HER-2/neu over-expression.”!%2l Another
previously reported trend showed a not significant
lower 5-year OS and DFS in the presence of
occult PD compared to those with patent signs.?!
We observed an insignificant, inverse tendency in
the current study (Figure 3). We believed that
this tendency was distorted by selection bias
related to significantly different extensions of
underlying tumors.

In addition to retrospective design and small
patient sample, another study limitation was the

population heterogeneity with great disparities
in epidemiological context and therapeutic
modalities that changed considerably during the
study period. Most studies that have dealt with this
topic have been constrained by the limited number
of cases reviewed. We believe that most likely
there will not be a randomized trial for PD.
Therefore, further improvements will be made
on the basis of small population reports.

Conclusion

The general trend in decreased incidence of PD
is noted parallel to earlier breast cancer diagnosis.
Patients with PD have high risk of
multifocal/multicentric underlying tumors. The
presence of a palpable mass is almost
pathognomonic of invasive neoplasm with
substantial risk of ALN involvement. A reliable
imaging workup that includes MRI, if necessary,
is the key to management. The major challenge
concerns aggressiveness of surgical procedures
with perspectives of breast and axilla preservation.
Due to the infrequency of this disease, oncological
safety and prognostic impact of such management
has not been evaluated in randomized trials.
Prognosis is mainly determined by that of an
almost constant underlying breast tumor where
prognosis seems to be negatively impacted by
the presence of PD. Clinical significance of
invasive PD remains controversial and requires
further assessment.
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