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Abstract
Background: Mammary Paget's disease (PD) is a rare type of breast cancer. Most cases of PD is
presented with underlying ductal carcinoma in situ (DCIS) or invasive breast carcinoma (IDC). This study
aimed to investigate the clinicopathological characteristics and survival outcomes of PD patients.

Materials and Methods: A total of 406 patients diagnosed with PD with IDC/DCIS at Fudan University
Shanghai Cancer Center (FUSCC) were recruited as the PD group, 1218 patients diagnosed with IDC/DCIS
alone during the same period were selected as the non-PD group, and the clinicopathological results of
these two groups were compared. The Surveillance, Epidemiology, and End Results (SEER) database was
used to investigate the clinicopathological features between PD and non-PD patients for validation. Then,
a matched group study was performed to compare the survival of PD and non-PD patients.

Results: Compared with the non-PD group, the PD group was much more likely to have larger (≥2 cm:
43.1% vs. 35.5%, P<0.001), less hormone receptor (HR)-positive (68.5% vs. 26.6%, P<0.001), more human
epidermal growth factor receptor-2 (HER-2)-positive (70.7% vs. 27.5%, P<0.001) and higher Ki-67
proportion (51.5% vs. 42.5%, P<0.001) tumors. The HER-2 overexpression subtype accounted for the
largest proportion in the PD-IDC group and the lowest proportion in the non-PD-IDC group (54% vs. 8%,
P<0.01). Moreover, the PD group had signi�cantly worse disease-free survival (DFS) than the non-PD
group (5-year DFS: 91.8% vs. 97.3%, P=0.001), and the SEER database showed a similar trend. Univariate
and multivariate Cox regression analyses demonstrated that PD was an independent poor-risk factor for
breast cancer survival. Our matched study showed that the PD group had worse survival than the non-PD
group after excluding age, HR, HER-2, tumor size and lymph node status.

Conclusions: PD with IDC/DCIS is associated with more aggressive tumor characteristics and worse
survival outcomes. More than half of PD breast cancers are of the HER-2 overexpression subtype. PD is
an independent poor-risk factor for breast cancer survival.

Background:
Breast cancer is the most common cancer among women worldwide [1]. Mammary Paget's disease (PD)
is a rare type of breast cancer. The incidence of this rare abnormality has been reported to be 0.5%-5% of
all breast cancers [2, 3]. PD is clinically characterized by eczematoid eruption on the nipple and areola,
accompanied by other skin changes such as itching, erythema, bloody nipple discharge, nipple erosion or
ulceration, and nipple retraction [4]. In�ltration of malignant mammary epithelial cells on the nipple
epidermis is the main pathological change in PD [5]. Approximately 90% of mammary PD cases present
with underlying ductal carcinoma in situ (DCIS) or invasive breast carcinoma (IDC); only a small
proportion of PD cases involve skin changes alone [6].

The molecular subtype of breast cancer is distinguished by gene expression pro�ling into four subtypes:
luminal A, luminal B, HER-2 overexpression and triple-negative breast cancer [7]. Breast cancer is a
heterogeneous disease, and each subtype has distinct clinicopathological characteristics and survival
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outcomes [8]. To date, most of the literature reports that luminal A breast cancer has the best prognosis
and that triple-negative breast cancer has the worst prognosis [9–11]. Since PD is a rare disease, most
studies have included limited numbers. Thus, we enrolled 406 women diagnosed as having PD with
IDC/DCIS at Fudan University Shanghai Cancer Center (FUSCC) to study whether the presence of PD is
associated with clinicopathological characteristics and survival outcomes with underlying IDC/DCIS (PD-
IDC/PD-DCIS).

Materials And Methods:
Participant eligibility

Four hundred and six patients diagnosed with nipple–areolar PD with underlying IDC/DCIS between
January 1, 2004, and December 31, 2015, at FUSCC were recruited as part of the study group (PD group).
Controls (non-PD group, n=1218) diagnosed with IDC/DCIS without PD during the same period were
randomly selected in a 3:1 ratio to patients in the non-PD group. Participants were excluded if any of the
following criteria applied: (1) patients diagnosed with stage IV breast cancer or ductal or lobular atypical
hyperplasia, sarcomas or phyllodes tumors; (2) patients with a previous or concomitant malignancy; (3)
pregnant patients; or (4) patients with situations precluding long-term follow-up.

In addition, we obtained data from the National Cancer Institute’s Surveillance, Epidemiology, and End
Results (SEER) database collected between January 1, 2010, and December 31, 2015. We used the
histopathology code of the 3rd edition of the International Classi�cation of Oncology (ICD-O-3) to extract
444 patients diagnosed with PD-IDC (code 8541). A total of 253496 patients with nonspeci�c types of
ductal carcinoma (ICD-O-3 code 8500) were obtained as the control group. Patients with unknown
estrogen receptor (ER) and/or progesterone receptor (PR) or human epidermal growth factor receptor-2
(HER-2) status were excluded. This retrospective study was approved by the Ethics Committee Review
Board of FUSCC (050432).

A matched group was selected by a propensity score matching model according to �ve variables: age, HR
status, HER-2 status, tumor size and lymph node status. After matching, non-PD patients were randomly
selected in a strict 3:1 ratio to patients in the PD group.

Data collection

To analyze the clinicopathological characteristics of the PD group, the study parameters were as follows:
age at diagnosis; pathologic tumor size; lymph node status; histological grade; ER and PR status;
expression of HER-2; and treatments (adjuvant chemotherapy, radiotherapy, endocrine therapy and target
therapy). An ER- and/or PR-positive status was considered hormone receptor (HR)-positive.

Disease-free survival (DFS) was de�ned as the time between the �rst date of diagnosis and any
locoregional recurrence, including ipsilateral breast, local/regional lymph nodes of the disease, any
contralateral breast cancer, any distant metastasis of the disease, or any secondary malignancy,
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whichever occurred �rst [12, 13]. Overall survival (OS) was de�ned as the time from random assignment
until death as a result of any cause, and breast cancer-speci�c survival (BCSS) was de�ned as the time
from random assignment to death caused by breast cancer [12, 13]. The time and site of the �rst detected
relapse, and the time and cause of death were recorded via follow-up phone.

Molecular subtypes were based on St Gallen 2017 Guidelines [14]. Luminal A: HR+, HER-2 (-), Ki-67<14%;
Luminal B: HR+, HER-2(-), Ki-67≥14% or HR+, HER-2(+); HER-2 Overexpression: HR-, HER-2 (+); TNBC
(Triple-negative breast cancer): ER-, PR-, HER-2(-).

Statistical methods

T tests were used to compare age between the PD group and the non-PD group. Pearson chi-square tests
were used to compare other clinicopathological variables. OS, BCSS and DFS were compared between
the two groups using the Kaplan-Meier method. Univariate and multivariate Cox regression analyses were
performed to identify prognostic factors. A propensity score matching model was used to conduct the
matched study. All tests were two-sided, and a P-value less than 0.05 was considered statistically
signi�cant. SPSS statistical software version 25.0 package (IBM Corporation, Armonk, NY, USA) and R
software version 3.5.3. (The R Project for Statistical Computing, https://www.r-project.org/) were used for
the calculations and analyses. The R packages “MatchIt”, “survminer”, “readr”, and “survival” with the
appropriate libraries were used.

Results:
Clinicopathological characteristics

In total, 406 patients were diagnosed with mammary PD during the study period at FUSCC. The mean age
at diagnosis was 52.3 years, with a range from 27 to 92 years. Of these recruited PD patients, 82% (n = 
333) had concomitant IDC, and 18% (n = 73) had DCIS. Table 1 shows the clinicopathological
characteristics between the PD group and the non-PD group. Patients in the PD group were older than
non-PD patients (52.3 years vs. 50.5 years, P = 0.004). Compared with the non-PD group, the PD group
tended to have larger tumors (≥ 2 cm: 43.1% vs. 35.5%, P < 0.001) and more lymph node metastases
(39.6% vs. 37.1%, P = 0.043). In addition, the PD group was much more likely to have HR-negative (68.5%
vs. 26.6%, P < 0.001), HER-2-positive (70.7% vs. 27.5%, P < 0.001) and high proportions of Ki-67 (51.5% vs.
42.5%, P < 0.001) tumors than the control patients in the non-PD group. The SEER database also
demonstrated that the PD group tended to have larger tumors (≥ 2 cm: 49.8% vs. 41.6%, P < 0.001), more
lymph node metastases (49.8% vs. 32.9%, P < 0.001), and a greater proportion of HR-negative (37.8% vs.
17.0%, P < 0.001) and HER-2-positive (59.2% vs. 15.3%, P < 0.001) tumors than the non-PD group (Table
S1).
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Table 1

Clinical characteristics of PD Group and Non-PD Group of FUSCC.
Patient Characteristics and Treatments PD Group Non-PD Group P(b)

n = 406 n = 1218

No. (%) No.

Age (mean) 52.3 50.5 0.004(c)

Tumor size(cm)     < 0.001

< 2 223 (54.9%) 687 (56.4%)  

≥ 2 175 (43.1%) 432 (35.5%)  

Unknown 8 (2.0%) 99 (8.1%)  

Lymph node metastasis (for IDC)      

Yes 132 (39.6%) 413 (37.1%) 0.043

No 197 (59.2%) 693 (62.2%)  

Unknown 4 (1.2%) 8 (0.7%)  

HR(a)     < 0.001

Positive 128 (31.5%) 894 (73.4%)  

Negative 278 (68.5%) 324 (26.6%)  

HER-2     < 0.001

Positive 287 (70.7%) 335 (27.5%)  

Negative 57 (14.0%) 779 (64.0%)  

Unknown 62 (15.3%) 104 (8.5%)  

Ki-67     < 0.001

low (< 14%) 108 (26.6%) 620 (50.9%)  

high (≥ 14%) 209 (51.5%) 518 (42.5%)  

Abbreviations: PD: Paget's Disease; HR: Hormone Receptor; HER-2: Human Epidermal Growth Factor
Receptor-2; IDC: Invasive Ductal Carcinoma; DCIS: Ductal Carcinoma In Situ;

(a): HR positive: ER (Estrogen Receptor) positive or/and PR (Progesterone Receptor) positive.

(b): Pearson Chi-square tests between PD Group And Non-PD Group.

(c): T tests were used to compare age between PD Group And Non-PD Group.
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Patient Characteristics and Treatments PD Group Non-PD Group P(b)

n = 406 n = 1218

No. (%) No.

Unknown 89 (21.9%) 78 (6.4%)  

Grade     < 0.001

1 3 (0.7%) 49 (4.0%)  

2 80 (19.7%) 649 (53.3%)  

3 287 (70.7%) 382 (31.4%)  

Unknown 36 (8.9%) 138 (11.3%)  

Tumor Type     < 0.001

IDC 333 (82.0%) 1114 (91.5%)  

DCIS 73 (18.0%) 104 (8.5%)  

Adjuvant Chemotherapy     < 0.001

Yes 228 (56.2%) 838 (68.8%)  

No 111 (27.3%) 318 (26.1%)  

Unknown 67 (16.5%) 62 (5.1%)  

Radiotherapy     < 0.001

Yes 68 (16.7%) 400 (32.8%)  

No 269 (66.3%) 740 (60.8%)  

Unknown 69 (17.0%) 78 (6.4%)  

Endocrine therapy     < 0.001

Yes 92 (22.7%) 774 (63.5%)  

No 265 (65.3%) 370 (30.4%)  

Unknown 49 (12.1%) 74 (6.1%)  

Abbreviations: PD: Paget's Disease; HR: Hormone Receptor; HER-2: Human Epidermal Growth Factor
Receptor-2; IDC: Invasive Ductal Carcinoma; DCIS: Ductal Carcinoma In Situ;

(a): HR positive: ER (Estrogen Receptor) positive or/and PR (Progesterone Receptor) positive.

(b): Pearson Chi-square tests between PD Group And Non-PD Group.

(c): T tests were used to compare age between PD Group And Non-PD Group.
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Patient Characteristics and Treatments PD Group Non-PD Group P(b)

n = 406 n = 1218

No. (%) No.

Target therapy     < 0.001

Yes 79 (19.5%) 152 (12.5%)  

No 195 (48.0%) 999 (82.0%)  

Unknown 132 (32.5%) 67 (5.5%)  

Abbreviations: PD: Paget's Disease; HR: Hormone Receptor; HER-2: Human Epidermal Growth Factor
Receptor-2; IDC: Invasive Ductal Carcinoma; DCIS: Ductal Carcinoma In Situ;

(a): HR positive: ER (Estrogen Receptor) positive or/and PR (Progesterone Receptor) positive.

(b): Pearson Chi-square tests between PD Group And Non-PD Group.

(c): T tests were used to compare age between PD Group And Non-PD Group.

 

Molecular subtypes

We compared the molecular subtypes between the 333 patients diagnosed as having PD with IDC (PD-
IDC group) and 1114 patients diagnosed with IDC alone (non-PD-IDC group). Figure 1 demonstrates that
HER-2 overexpression accounted for the largest proportion in the PD-IDC group, while in the non-PD-IDC
group, the proportion of HER-2 overexpression was the lowest (54% vs. 8%, P < 0.001). The proportion of
both TNBC and luminal breast cancer was much smaller in the PD-IDC group (TNBC: 4% in the PD-IDC
group vs. 17% in the non-PD-IDC group, P < 0.001; luminal A: 5% in the PD-IDC group vs. 28% in the non-
PD-IDC group, P < 0.001; luminal B: 22% in the PD-IDC group vs. 39% in the non-PD-IDC group, P < 0.001).
A similar trend was observed in the SEER database. Fig. S1 shows that HR-negative and HER-2-positive
breast cancer, which corresponds to the HER-2 overexpression subtype, accounted for more breast cancer
cases in the PD group than in the non-PD group (29% vs. 5%, P < 0.001), while HR-negative and HER-2-
negative breast cancer (TNBC, 6% vs. 11%, P < 0.001) accounted for fewer breast cancer cases.

Survival analysis

For all recruited patients at FUSCC, the median follow-up time was 72.6 months (range, 5-189 months).
As shown in Fig. 2a, the PD group had signi�cantly worse DFS than the non-PD group (P=0.001, 5-year
DFS: 91.8% vs. 97.3%). The survival analysis of the SEER database showed a similar result (Fig. 2b): the
PD group had signi�cantly worse BCSS than the non-PD group (P<0.001, 5-year DFS: 85.1% vs. 91.3%).
However, when we compared OS between the PD-FUCSS and PD-SEER groups, we found that the PD-
FUSCC group had better survival (Fig. S2, P<0.001). Next, a subgroup analysis was performed. The PD-
IDC group had worse DFS than the PD-DCIS group (Fig. S3a, P=0.039). For different molecular subtypes
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in the PD-IDC group, the DFS of TNBC patients was the worst, while patients with HER-2-overexpression
breast cancer survived best (Fig. 3a, P=0.045). Interestingly, the good prognosis of HER-2-overexpression
breast cancer was only observed in patients who had used targeted therapy (Fig. 3b, 3c).

Prognostic signi�cance

Univariate and multivariate Cox regression analyses were performed to test the predictive function of
clinicopathological factors on DFS (Table 2). Univariate Cox regression analyses demonstrated that age,
HR, tumor size, lymph node status and PD were related to poor outcomes in BC patients. After adjusting
for confounding variables, PD was con�rmed as an independent factor for DFS (adjusted HR, 1.647; 95%
CI, 1.030-2.639; P=0.037). Other independent risk factors were age (adjusted HR, 1.595; 95% CI, 1.041-
2.445; P=0.032), HR (adjusted HR, 0.518; 95% CI, 0.354-0.756; P=0.001), tumor size (adjusted HR, 1.275;
95% CI, 1.059-1.535; P=0.010) and lymph node status (adjusted HR, 3.261; 95% CI, 2.226-4.776; P<0.001).
To further con�rm that PD is an independent poor prognostic factor for breast cancer, we excluded
variables such as age, HR, HER-2, tumor size and lymph node status by matching (Table. S3). Our
matched study revealed that the PD group showed worse survival than the non-PD group (P=0.022, Fig.
4).
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Table 2

Univariate and Multivariate Cox regression analyses for DFS time among PD and Non-PD Group of
FUSCC.

Variable Univariate Multivariate

HR 95% CI P value HR 95% CI P value

Age(year)     0.017     0.032

<40 1     1    

≥40 1.683 1.098-2.578   1.595 1.041-2.445  

HR(a)     0.001     0.001

Negative 1     1    

Positive 0.539 0.379-0.767   0.518 0.354-0.756  

Her-2     0.987     0.057

Negative 1     1    

Positive 1.003 0.702-1.434   1.543 0.988-1.543  

Tumor size(cm)     0.000     0.010

<2 1     1    

≥2 1.509 1.261-1.806   1.275 1.059-1.535  

Lymph node metastasis     0.000     0.000

no 1     1    

yes 3.612 2.500-5.219   3.261 2.226-4.776  

With Paget's Disease     0.005     0.037

no 1     1    

yes 1.702 1.169-2.479   1.647 1.030-2.639  

Abbreviations: PD: Paget's Disease; HR: Hormone Receptor; HER-2: Human Epidermal Growth Factor
Receptor-2;

(a): HR positive: ER (Estrogen Receptor) positive or/and PR (Progesterone Receptor) positive.

Discussion:
Since mammary PD was discovered in the 19th century, the mechanism of its pathogenesis has been
controversial. To date, there are two mainstream hypotheses of PD origins: epidermotropic and
transformation theories [15, 16]. Recently, whole-exome sequencing was performed on paired mammary
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PD and BC samples [17]. Distinct gene mutations were detected and explained by independent oncogenic
events between the two groups, which might complicate and obscure the association between mammary
PD and BC. Meanwhile, for BC patients with PD, there are no speci�c category data addressing de�nite
management based on version 3.2018 of the current National Comprehensive Cancer Network (NCCN)
guidelines (NCCN Guidelines Insights: Breast Cancer, Version 3.2018). Today, PD is not speci�cally
considered, and its treatment is based on the biological characteristics and stage of any underlying
cancer and the experience of physicians. Exploring the biological characteristics and clinical prognosis of
BC with or without concomitant PD accurately and objectively is the focus of our study.

Based on our study cohort and SEER database, the PD group was older, and its patients tended to have
larger tumors and more lymph node metastases than the non-PD group patients did (Table 1 and Table
S1). The results suggested that patients diagnosed with mammary PD with underlying invasive cancer
would have poor tumor characteristics, which is consistent with a study reported by Wong et al. [18]. Part
of the reason for this phenomenon could be explained by the relatively rapid progression of PD disease.
Hyo Soon et al. reported that PD was initially mistaken for skin in�ammation and ignored by patients,
and most patients came to the clinic with relatively advanced disease [19]. Since 82.0% of PD patients in
our cohort had concomitant IDC, PD needs to attract the attention of doctors and patients, and early
detection and consultation are very important [19]. In addition, BC patients in the PD group were much
more likely to be HR negative and HER-2 positive and to have a high proportion of Ki-67 tumors than BC
patients in the non-PD group. Of the four molecular subtypes of BC, HER-2 overexpression accounted for
54% of cases in the PD-IDC group and 8% of cases in the non-PD-IDC group (P<0.001). Since the different
molecular subtypes of BC have different risk factors [20], there are also speci�c risk factors for the
development of PD-IDC; however, currently, those factors remain unknown [21].

Worse DFS was observed in the PD group than in the non-PD group, as shown by our cohort and SEER
database survival analysis (Fig. 2a, 2b). Univariate and multivariate Cox regression analyses showed that
PD was an independent factor in�uencing DFS (Table 2). Our matched group study also con�rmed that
PD was an independent poor-risk factor. Several previous series have demonstrated that PD negatively
in�uences BC survival, [18, 22, 23] but few of these previous studies have been based on Asian
populations, or they had small sample sizes. Huan et. al [4] performed a matched case–control study
between 85 Chinese BC patients with PD and a matched group of 85 BC patients without PD and
observed poor OS and DFS in the PD group. Our cohort study was based on a natural Chinese cohort with
relatively large samples, which might be more re�ective of the clinical characteristics of Asian PD
patients. In addition, we observed that the OS in our group was better than that in the SEER group, and
this phenomenon may be due to the presence of different races with different PD tumor characteristics
(Table. S2).

It is interesting to note that more than half of the PD breast cancers were HER-2 overexpression subtypes.
Moreover, up to 70.7% of patients in the PD group had HER-2-positive tumors. This is consistent with
Wachter el al.’s reports, which attracted our attention [21]. However, our univariate and multivariate Cox
regression analyses did not consider HER-2 status as a signi�cant prognostic factor. Our matched study
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demonstrated that PD was an independent poor-risk factor after balancing HER-2 status. It seems that
the worse survival of the PD group was caused by PD's intrinsic features other than HER-2 status. Why
the HER-2 overexpression subtype accounts for such a high proportion of cases in the PD group requires
further research to explain.

To date, few studies have speci�cally focused on the relationship between molecular subtype and
prognosis as well as anti‐Her-2 therapy in mammary PD. We explored the survival prognosis of PD for
four different molecular subtypes and found that the DFS of TNBC patients was the worst in the PD-IDC
group, while patients with HER-2-overexpressing breast cancer survived best (Fig. 3a, P=0.045). Taking
anti‐Her-2 therapy into account, we divided our PD-IDC group into two groups based on whether or not
they received targeted therapy. Interestingly, the good prognosis of HER-2 overexpression breast cancer
was only observed in patients who had used targeted therapy (Fig. S3b, c). This result indicated that HER-
2-overexpression BC patients with PD could bene�t from targeted therapy against Her-2. The Her-2 state
has been tested in the SEER database since 2010; consequently, some of the analyses based on the SEER
database that spanned the period around 2010 had apparently been limited in their analysis of Her-2 [23],
which was why their conclusions somewhat differed from ours.

However, the present study had some limitations. Considering the Her-2 state, our patients were
consecutively recruited for this study from 2004-2015, while the SEER database was constructed after
2010. Different time points might in�uence the strength of our results. Our study may provide a stronger
understanding of BC with PD. Prospective clinical studies with larger samples are needed to support
these �ndings.
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Figures

Figure 1

Molecular subtypes of the PD Group and Non-PD Group of FUSCC, SEER database. 1a. Molecular
subtypes of the PD group of FUSCC, n= 333. 1b. Molecular subtypes of the Non-PD Group of FUSCC, n=
1114. 1c. Molecular subtypes of the PD Group of SEER database, n= 444. 1d. Molecular subtypes of the
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Non-PD Group of SEER database, n= 253496. The P value was less than 0.001, by using Pearson Chi-
square tests to compare the distribution of molecular subtypes in PD group (1a) and Non-PD Group (1b)
in FUSCC, demonstrating a difference. The P value was also less than 0.001, by using Pearson Chi-square
tests to compare the distribution of molecular subtypes in PD group (1c) and Non-PD Group (1d) in SEER
database, demonstrating a difference. PD = Pagets' Disease; ER= Estrogen Receptor; PR= Progesterone
Receptor; HER-2= Human Epidermal Growth Factor Receptor-2, HR (Hormone Receptor) +: Either ER or
PR+ Luminal A: HR+, HER-2 (-), Ki-67<14%; Luminal B: HR+, HER-2(-), Ki-67≥14% or HR+, HER-2(+); HER-2
Overexpression: HR-,HER-2 (+); TNBC (Triple negative breast cancer): ER (-),PR (-),HER-2 (-). Because the
SEER database lacks information on Ki-67, molecular subtypes were replaced by HR(+)HER-
2(-),HR(+)HER-2(+),HR(-)HER-2(+),HR(-)HER-2(-).

Figure 2

Kaplan-Meier Survival Curves of patients in PD Group and Non-PD Group of FUSCC, SEER database. 2a.
Comparison of DFS of patients in PD Group and Non-PD Group of FUSCC. 2b. Comparison of BCSS of
patients in PD Group and Non-PD Group of SEER database. The DFS was estimated between PD Group
and Non-PD Group of FUSCC by Log-rank test with a P value of 0.001. The BCSS was estimated between
PD Group and Non-PD Group of SEER database by Log-rank test with a P value less than 0.001 . PD =
Pagets' Disease; DFS=Disease Free Survival; BCSS = Breast Cancer Speci�c Survival
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Figure 3

Kaplan-Meier Survival Curves of PD patients in different subgroups of FUSCC. 3a. Comparison of DFS
according four molecular subtypes: Luminal A, Luminall B, HER-2 Overexpression and TNBC. 3b. Disease
Free Survival curves of different subgroups before 2010 without anti-HER-2 therapy. 3c. Disease Free
Survival curves of different subgroups after 2010 with anti-HER-2 therapy. The DFS of Fig. 3a was
estimated by Log-rank test with a P value of 0.045. The DFS of Fig. 3b was estimated by Log-rank test
with a P value of 0.300. The DFS of Fig. 3c was estimated by Log-rank test with a P value of 0.068. PD =
Pagets' Disease; DFS=Disease Free Survival.
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Figure 4

Kaplan-Meier Survival Curves between PD Group and Non-PD Group (Matched Group) of FUSCC. The DFS
was estimated by Log-rank test with a P value of 0.022. PD = Pagets' Disease; DFS=Disease Free
Survival.
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