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Abstract. Encapsulated papillary carcinoma (EPC) is a rela‑
tively rare form of breast cancer. To date, no evidence‑based 
guidelines for the treatment of EPC have been established. 
Between January 2015 and December 2021, patients with 
histologically confirmed EPC of the breast were recorded 
in a database by The Third Hospital of Nanchang City 
(Nanchang, China). A total of 46 patients with EPC were 
retrieved from the database. Age at diagnosis ranged from 
41‑88 years (median age, 62 years). A total of 21 of these 
patients had pure EPC, 6 patients had EPC associated with 
ductal carcinoma in situ and 19 patients had EPC associated 
with invasive carcinoma. The majority of EPC cases were 
low nuclear grade, hormone receptor‑positive and human 
epidermal growth factor receptor‑2‑negative. Additionally, 
myoepithelial cells were always absent in the papillae of the 
EPC. All patients underwent lumpectomy or mastectomy with 
sentinel lymph node biopsy, and almost all of the patients 
received adjuvant hormonal therapy. Adjuvant chemotherapy 
was only suggested to 4 patients who were diagnosed with 
axillary lymph node involvement. Subsequently, the clinico‑
pathological features of non‑invasive EPC were compared 
with invasive EPC. The results indicated that larger tumor 
sizes and axillary lymph node metastases were more common 
in invasive tumors. During the follow‑up, only 2 patients with 

invasive EPC experienced recurrence or metastasis. In conclu‑
sion, a substantial proportion of invasive EPC cases display 
aggressive characteristics and metastatic potential, despite it 
being considered a subtype of carcinoma in situ with excellent 
prognosis, and local surgical resection is the initial method of 
treatment. Therefore, adjuvant endocrine therapy, radiotherapy 
and chemotherapy should be considered in select patients, 
especially in those diagnosed with invasive EPC tumors.

Introduction

Encapsulated papillary carcinoma (EPC) of the breast, which 
is observed in only 0.5‑1% of all malignant cases world‑
wide (1), is regarded as a transition between ductal carcinoma 
in situ (DCIS) and invasive carcinoma (2). According to the 
histological features, EPC can be divided into three subtypes: 
Pure EPC, EPC associated with DCIS and EPC associated 
with invasive carcinoma (3).

Microscopically, similar to other types of papillary intra‑
ductal carcinoma, EPCs arise in a cystically dilated duct and 
lack myoepithelial cells (MECs), both in the fibrovascular 
cores and at the periphery  (4). The absence of MECs and 
reported cases of metastatic tumors indicate that these tumors 
represent low‑grade invasive carcinomas with an expansile 
growth pattern (5). However, the presence of continuous and 
intense collagen IV expression at the periphery is considered 
highly suggestive of a non‑invasive carcinoma that is confined 
within an intact basement membrane  (6). EPC without an 
adjacent DCIS or any invasive component has a very favorable 
prognosis with adequate local therapy; however, the presence 
of associated DCIS or invasive components confers a higher 
risk of local recurrence (7).

Notably, the outcomes of EPC cases associated with 
invasive carcinoma remain unclear. Several retrospective 
clinicopathological studies have demonstrated that EPC has a 
favorable prognosis with suitable local therapy alone, regard‑
less of whether they are in situ or not (8,9). However, evidence 
from other studies has indicated that EPC associated with 
invasive carcinoma behaves aggressively, and these tumors 
should be staged and treated as invasive breast cancer, espe‑
cially in cases with an invasive component outside the tumor 
capsule (7,10). To the best of our knowledge, no clearly defined 
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guidelines on treatments for EPC have been established thus 
far, due to its low incidence rate.

To better understand the pathology of EPC of the breast 
and to investigate the therapeutic role of treatment modalities, 
including surgery, chemotherapy, radiotherapy and hormonal 
therapy, the present study aimed to compare the clinicopatho‑
logical features and survival of patients with non‑invasive EPC 
and invasive EPC admitted to The Third Hospital of Nanchang 
City (Nanchang, China), and to provide preliminary guidelines 
for standard treatment recommendations of this rare clinical 
entity.

Materials and methods

Patient cohort. From the institutional database, all patients 
that were diagnosed with EPC and admitted to the Prevention 
and Cure Center of Breast Disease, The Third Hospital of 
Nanchang City between January 2015 and December 2021 
were included in this retrospective clinicopathological study. 
All microscopy slides of these cases were confirmed as EPC 
by two pathologists independently. Cases with/without an 
adjacent DCIS or any invasive components were included. 
Data such as age, sex, menopausal status, primary complaint 
and treatments were also collected.

Pathological examination. All available hematoxylin and 
eosin (H&E)‑stained EPC slides were reviewed by two inde‑
pendent pathologists. Tumor morphologies, including nuclear 
grade, mitotic rate, and presence and extent of associated 
in situ and invasive carcinoma were assessed using recently 
described criteria (11). Immunohistochemical analyses were 
performed on 4‑µm paraffin‑embedded tissue slides, which 
were initially fixed with 10% formalin at room temperature 
for 6 h, as previously described (12). First, the slides were 
incubated at 65˚C for 2  h and then deparaffinized twice, 
5 min each time. Antigen retrieval was performed in antigen 
retrieval solution (10 mmol/l Tris; 1 mmol/l EDTA; pH 9.0) at 
100˚C for 5 min and 2% sheep serum (Beyotime Institute of 
Biotechnology) was added for blocking at room temperature for 
30 min. The slides were then incubated with primary antibody 
at 4˚C overnight, and with the horseradish peroxidase‑labeled 
secondary antibody and DAB for 1 h at 37˚C. Tumor immu‑
noreactivity was evaluated by two pathologists independently. 
Moreover, immunohistochemistry (IHC), as well as fluores‑
cence in situ hybridization (FISH), was used to determine the 
status of human epidermal growth factor receptor‑2 (HER2) 
according to the updated 2018 American Society of Clinical 
Oncology‑College of American Pathologists recommenda‑
tions for HER2 testing in breast cancer (13). FISH analyses 
were performed as previously reported (14).

Follow‑up. All patients were followed‑up in the Prevention 
and Cure Center of Breast Disease, The Third Hospital of 
Nanchang City. During the follow‑up period, routine physical 
and radiological examinations were performed to monitor 
recurrence. All of the patients were followed up by telephone 
communication and the date of the last follow‑up was October 
1, 2022. In total, in the present study, 46 patients with EPC were 
included; one of which was diagnosed with bilateral primary 
EPC. Follow‑up information was available from 42 patients.

Statistical analysis. Data were analyzed using SPSS 
version  21.0 (IBM Corp.). All continuous data, such as 
tumor size and age were compared using unpaired Student's 
two‑sided t‑test. In addition, a Pearson's χ2 test or Fisher's exact 
test was used to evaluate the categorical variables, including 
clinicopathological features, such as sex, axillary nodal inva‑
sion and hormone receptor (HR) status. P<0.05 was considered 
to indicate a statistically significant difference.

Results

Clinical and pathological findings. Descriptive character‑
istics and clinical findings of the patients included in the 
present study are listed in Table I. Between January 2015 and 
December 2021, 46 patients with EPC were admitted to the 
Third Hospital of Nanchang City. Consistent with previous 
studies  (15,16), the majority of patients with EPC were 
female, with only one 70‑year‑old male patient diagnosed in 
2017 in the present case series. The age of onset ranged from 
41‑88 years, with a median age of 62.1 years. As shown in 
Table I, a total of 22 cases (46.8%) were pure EPC, 6 cases 
(12.8%) were EPC associated with DCIS and 19 cases (40.4%) 
were EPC associated with invasive carcinoma.

In the present study, the most common clinical manifesta‑
tion of EPC was a painless and palpable lump in the breast 
(82.9%). Nipple discharge was present in 5 cases (10.8%). Of 
the cases, 24 tumors (52.2%) were located in the left breast and 
21 tumors (45.7%) were located in the right breast. Notably, one 
61‑year‑old woman (2.2%) presented with synchronous bilat‑
eral EPC tumors. Upon palpation, the tumor size ranged from 
0.8‑6.1 cm (median, 2.5 cm). Ultrasonography revealed that 
most of the EPC lesions presented with a solid or mixed cystic 
nodule, which displayed a heterogeneous echo structure and 
the border was often obscured or irregular in shape. In 7 cases 
(14.9%), ipsilateral axillary node enlargement with no abnormal 
blood flow signal was also observed. Screening mammograms 
also depicted a well‑circumscribed, round‑to‑oval and lobu‑
lated mass in 31 cases (66.0%). Clustered microcalcifications 
were also found in 6 cases (12.8%).

Histopathological examination of EPC showed a 
well‑defined lesion of papillary carcinoma within a dilated 
duct comprised of fibrovascular cores covered by single or 
multiple layers of neoplastic cells, surrounded by a fibrous 
capsule. The surrounding fibrous capsule was thick and 
may have been accompanied by inflammatory cell infiltra‑
tion (Fig. 1). According to the Nottingham Grading System 
in primary breast cancer, 5 EPC cases were high nuclear 
grade (10.6%), and they were all EPC associated with inva‑
sive carcinoma. Subsequent immunohistochemical analyses 
demonstrated that the EPC cases were primarily estrogen 
receptor (ER)‑ and progesterone receptor (PR)‑positive (ER, 
91.5%; PR, 80.9%). Notably, all 4 ER‑negative cases were 
diagnosed with EPC associated with invasive carcinoma. 
As for the 9 PR‑negative cases, 2 were pure EPC, 2 were 
EPC associated with DCIS and 5 were EPC associated with 
invasive carcinoma. According to the American Society 
of Clinical Oncology‑College of American Pathologists 
Guideline for HER2 testing in breast cancer (17), cancer with 
HER2 overexpression refers to those patients who are HER2 
IHC (3+), or HER2 IHC (2+) and FISH (+). Therefore, the 
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majority of lesions were HER2‑negative breast cancer (97.9%) 
in the present study, except for only one HER2 (2+) patient 
who had invasive EPC and was positive in the subsequent 
FISH analysis (Table II). Myoepithelial markers, such as p63, 
α smooth muscle antigen (α‑SMA) and cytokeratin (CK)5/6, 
were negative in the majority of lesions (p63, 85.1% negative; 
α‑SMA, 76.6% negative; CK5/6, 87.2% negative), which indi‑
cated that myoepithelial cells were often absent both in the 
fibrovascular cores and at the periphery of the tumor nodules 
of EPC (Fig. 2). A summary of the immunohistochemical 
analysis of the cohort is shown in Table II.

Table I. Clinicopathological characteristics of patients with 
EPCa.

Characteristic	 Value

Age at diagnosis, n (%)	
  <60 years	 15 (32.6)
  60‑80 years	 27 (58.7)
  >80 years	 4 (8.7)
Median age, years (range)	 62 (41‑88)
Sex, n (%)	
  Male	 1 (2.2)
  Female	 45 (97.8)
Menopausal statusb, n (%)	
  Postmenopausal	 33 (73.3)
  Premenopausal or perimenopausal	 12 (26.7)
  Family history, n (%)	
  Yes	 3 (6.5)
  No	 43 (93.5)
Clinical presentationc, n (%)	
  Mass	 38 (82.6)
  Nipple discharge	 5 (10.9)
Laterality, n (%)	
  Left	 24 (52.2)
  Right	 21 (45.7)
  Bilateral	 1 (2.2)
Site, n (%)	
  Central	 28 (59.6)
  Peripheral	 15 (31.9)
  Unknown	 4 (8.5)
Subtype, n (%)	
  Pure EPC	 22 (46.8)
  EPC associated with DCIS	 6 (12.8)
  EPC associated with invasion	 19 (40.4)
Graded, n (%)	
  Low/intermediate	 42 (89.4)
  High	 5 (10.6)
T stagee,f, n (%)	
  Tis	 0 (0)
  T1	 13 (32.5)
  T2	 24 (60.0)
  T3	 3 (7.5)
  T4	 0 (0)
N stagee,f, n (%)	
  N0	 43 (91.5)
  N1	 4 (8.5)
  N2	 0 (0)
  N3	 0 (0)

a46  patients with 47  cases were included. b1 male patient was not 
included. c3 cases were asymptomatic and only detected in routine 
physical checkup. dThe tumor grade was determined according to 
the Nottingham Grade System (24). eThe primary T stage and node 
involvement were staged using the 8th Edition American Joint 
Committee on Cancer (AJCC) staging system in primary breast 
cancer (36). fData missing for 7 cases. EPC, encapsulated papillary 
carcinoma; DCIS, ductal carcinoma in situ; Tis, tumor in situ.

Table II. Immunohistochemical analysis of the cohort.

Immunohistochemical markers	 n, (%)

ER status	
  Positive	 43 (91.5)
  Negative	 4 (8.5)
PR status	
  Positive	 38 (80.9)
  Negative	 9 (19.1)
HER2 status	
  (‑)	 15 (31.9)
  (1+)	 17 (36.2)
  (2+)	 15 (31.9)
  (3+)	 0 (0)
Ki67 level	
  ≤14%	 25 (53.2)
  >14%	 22 (46.8)
p63 status	
  Positive	 6 (12.8)
  Negative	 40 (85.1)
  Unknown	 1 (2.1)
α‑SMA status	
  Positive	 8 (17.0)
  Negative	 36 (76.6)
  Unknown	 3 (6.4)
CK5/6 status	
  Positive	 6 (12.8)
  Negative	 41 (87.2)
  Unknown	 0 (0)
Calponin status	
  Positive	 5 (10.6)
  Negative	 38 (80.9)
  Unknown	 4 (8.5)
Molecular subtype	
  Luminal	 43 (91.5)
  HER2 overexpression	 1 (2.1)
  TNBC	 3 (6.4)

ER, estrogen receptor; PR, progesterone receptor; HER2, human 
epidermal growth factor receptor‑2; α‑SMA, α‑smooth muscle actin; 
CK5/6, cytokeratin 5/6; TNBC, triple‑negative breast cancer.
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Figure 1. Subtypes of EPC of the breast. (A) Pure EPC: A well‑defined classic papillary carcinoma surrounded by a thick fibrous capsule. (B) EPC associated 
with DCIS: Around the EPC, multiple cribriform DCIS of intermediate nuclear grade were observed. (C) EPC associated with invasive carcinoma: Invasive 
carcinoma was observed beyond the fibrous capsule of the EPC by haphazardly arranged, irregular‑shaped, tumor nests. Magnification, x100. All the EPC 
cases were observed using H&E staining. EPC, encapsulated papillary carcinoma; DCIS, ductal carcinoma in situ.

Figure 2. Immunohistochemical analysis of EPC. (A) ER‑positive, (B) ER‑negative, (C) PR‑positive, (D) PR‑negative, (E) CK5/6‑negative and (F) p63‑negative 
samples. The majority of EPC cases were ER‑ and/or PR‑positive. Due to the absence of the myoepithelial layer within the papillae and around the tumor, 
p63 and CK5/6 immunostaining were often negative. Magnification, x200. EPC, encapsulated papillary carcinoma; ER, estrogen receptor; PR, progesterone 
receptor; CK5/6, cytokeratin 5/6.



ONCOLOGY LETTERS  26:  459,  2023 5

Diagnosis, treatments and survival. To establish a diagnosis, 
an ultrasound‑guided core needle biopsy was performed 
in 26 cases prior to surgery. Of the 26 cases, 6 cases were 
diagnosed as pure EPC, 2  cases were diagnosed as EPC 
with DCIS, 2 cases were diagnosed as EPC with invasive 
carcinoma, 3 cases were diagnosed as invasive carcinoma, 
10 cases were diagnosed as papilloma neoplasm, 2 cases were 
diagnosed as EPC suspicious for invasion and 1 case was diag‑
nosed as atypical ductal hyperplasia. Subsequently, surgical 
excision was advised in all of these cases. Breast‑conserving 
surgery/lumpectomy was performed in 16 cases (34.0%) and 
mastectomy was performed in 31  cases (66.0%). Sentinel 
lymph node biopsy (SLNB) was performed in all 47 cases to 
evaluate the axillary lymph node status and 4 (8.5%) of the 
cases were found to exhibit axillary lymph node involvement. 
Notably, all of the patients who had positive sentinel lymph 
nodes were diagnosed with EPC associated with invasive 
carcinoma. Additionally, all of these patients underwent subse‑
quent axillary lymph node dissection (ALND) (Table III). Due 
to the observation that a substantial proportion of invasive 
EPC cases were axillary lymph node‑positive (21.1%), SLNB 
should be considered in this unique subgroup.

Concerning the postoperative treatments, tumor size, 
histological grade and the molecular subtyping of the 
invasive tumor cells should be considered when frankly 
invasive carcinoma is present in association with an EPC. 
In the present study, radiotherapy, chemotherapy, as well as 
endocrine therapy, were administered. Among all of the 
patients, 18 of them (39.1%) received adjuvant radiotherapy. 
Additionally, 4  patients (8.7%) who were originally diag‑
nosed with axillary lymph node metastasis received systemic 
chemotherapy. Notably, these 4  patients all had invasive 
EPC and their invasive components were all HR‑negative or 
HER2‑positive. Moreover, one 41‑year‑old woman diagnosed 
with EPC associated with invasive carcinoma received adju‑
vant HER2‑targeted therapy for 1 year as the invasive tumor 
cells were HER2‑positive. Furthermore, adjuvant endocrine 
therapy was administered in 42 patients (91.3%). In the present 
study, all of the postmenopausal patients with EPC were given 
aromatase inhibitors (AIs), and all the premenopausal patients 
with EPC were given selective estrogen receptor modulators 
(SERMs), such as tamoxifen. Detailed treatments of this case 
series are listed in Table III.

Due to of the aggressive biological features and metastatic 
potential of invasive EPC, the clinicopathological charac‑
teristics of non‑invasive EPC were compared with invasive 
EPC (Table IV). The results indicated that invasive EPC was 
positively associated with a larger tumor size, ER‑negative 
status and axillary lymph node metastasis when compared 
with non‑invasive EPC. Although not statistically significant, 
it should be noted that a PR‑negative status was more often 
observed in EPC associated with invasive carcinoma.

Follow‑up information was available for 42 patients, with 
a mean follow‑up of 31.5 months (range, 11.0‑67.0 months). 
Routine physical and radiological examinations at the follow‑up 
were performed to monitor recurrence. Until October 1, 2022, 
40 cases were free of any recurrence on clinical examina‑
tion and radiological imaging, while 2 patients experienced 
local recurrence or distant metastasis. One of these patients 
developed ipsilateral breast recurrence ~28  months after 

breast‑conserving surgery, and they received a subsequent 
mastectomy in combination with ALND; the pathological 
examination showed a pure EPC with high nuclear grade and 
no regional lymph node metastasis. The immunohistochemical 
results demonstrated the recurrent EPC tumor was positive 
for HR and negative for HER2. However, the patient refused 
post‑operative radiotherapy after primary breast‑conserving 
surgery. In the other case, the patient was diagnosed with 
invasive EPC, and received mastectomy together with SLNB 
and adjuvant endocrine therapy. A total of 41 months after the 
primary surgery, routine ultrasonography found an enlarged 
ipsilateral supraclavicular fossa lymph node and metastatic 
adenocarcinoma was found in the ultrasound‑guided core 
needle biopsy. Notably, the immunohistochemical staining 
revealed the metastatic lesion in the supraclavicular fossa 
was HR‑negative and HER2‑negative, although the corre‑
sponding primary tumor was classified as luminal A subtype. 

Table III. Treatments and clinical outcomes of patients with 
EPC.

Treatments and outcomes	 n (%)

Surgerya	

  BCS or Lumpectomy	 16 (34.0)
  Mastectomy	 31 (66.0)
Surgery of axillary lymph nodesa	

  SLNB	 47 (100)
  ALNDb	 4 (8.5)
Axillary lymph node metastasis	
  Yes	 4 (8.7)
  No	 42 (91.3)
Chemotherapy	
  Yes	 4 (8.7)
  No	 42 (91.3)
Radiotherapy	
  Yes	 18 (39.1)
  No	 28 (60.9)
Endocrine therapy	
  SERMs	 11 (23.9)
  AIs	 30 (65.2)
  OFS	 1 (2.2)
HER2‑targeted therapy	
  Yes	 1 (2.2)
  No	 45 (97.8)
Clinical outcome	
  Local recurrence	 2 (4.3)
  Distant metastasis	 1 (2.2)

a46 patients with EPC with 47  cases were reported in the present 
study. bAll patients with EPC received SLNB, and ALND was 
performed in patients with nodal metastasis. BCS, breast‑conserving 
surgery; SLNB, sentinel lymph node biopsy; ALND, axillary lymph 
node dissection; SERMs, selective estrogen receptor modulators; 
AIs, aromatase inhibitors; OFS, ovarian function suppression; HER2, 
human epidermal growth factor receptor‑2.
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The computed tomography scan also suggested multiple 
pulmonary metastases and therefore chemotherapy was 
administered. In the follow‑up, the 2 patients were still alive. 
The other patients (95.2%) were still in good health with no 
evidence of relapse or metastasis.

Discussion

EPC is used to define papillary carcinomas, which are 
well‑defined lesions surrounded by a fibrous capsule, that 
lack myoepithelial cells in the periphery and the papillae (4). 
Previous studies have demonstrated that EPC tends to affect 

elderly women and always presents as a subareolar mass 
and/or with nipple discharge (18,19). Consistent with these 
reports, the age of the patients in the present study ranged 
from 41‑88  years, with a median age of 62.1  years. The 
mean age at initial diagnosis of non‑invasive EPC and EPC 
associated with invasive carcinoma was 61.4 and 62.7 years, 
respectively. These observations may seem inconsistent with 
previous studies, which typically had a mean age at initial 
diagnosis of invasive EPC that was lower when compared with 
the non‑invasive counterparts (7,15). However, it should be 
acknowledged that a larger sample size is required to further 
obtain a meaningful result and it should be noted that the 
sample size in the present study was larger than that of the two 
aforementioned studies. Previous studies have demonstrated 
that male patients comprise 2‑7% of EPC cases (2,3). This is 
inconsistent with the present report where a 70‑year‑old male 
patient was diagnosed with EPC associated with invasive 
breast cancer. Unlike several previous case reports (20,21), the 
male patient in the present case series did not have a significant 
family history of breast cancer.

The clinical manifestation of EPC mimics a benign breast 
tumor, as the most common symptom is a palpable breast 
mass (22,23). As for the tumor size, cases of EPC associated 
with invasive carcinoma were larger when compared with 
the non‑invasive counterparts. Of note, it was not unusual for 
patients with EPC to complain of nipple discharge in the present 
case series (10.6%), and 4 out of 5 patients that presented with 
nipple discharge had EPC associated with invasion.

Microscopically, although the majority of EPC cases were of 
a low or intermediate grade according to the Nottingham Grading 
System in primary breast cancer (24), a substantial amount of 
tumors showed histological features associated with aggres‑
sive behavior, such as high‑grade features with a high mitotic 
count (25,26) or HR negativity. In the present study, 5 EPC cases 
with high nuclear grade (10.6%) were all invasive EPC and 3 
of these exhibited regional lymph node metastases. Therefore, 
taken together, these findings further indicated that high‑grade 
features may allow EPC to metastasize easily, and these tumors 
should be staged and treated as non‑specific invasive carcinoma.

In the immunohistochemical staining of myoepithelial 
markers performed in the present study, p63, α‑SMA and 
CK5/6 were negative in the majority of cases, which suggested 
that myoepithelial cells were often absent in EPC. Although 
EPC was initially perceived as a rare subtype of in situ carci‑
noma, the observations of the present study further supported 
the notion that EPC may be a minimally invasive form of 
carcinoma with an expansile growth pattern and indolent 
behavior, or part of a wide spectrum of lesions, ranging from 
in situ to invasive carcinoma. Due to the lack of myoepithelial 
cells (27), it has been described that a subset of EPC cases 
have invasive potential and are able to develop local and/or 
distant metastases (5,28). The results of the present study also 
indicated that EPC associated with invasive carcinoma may 
behave aggressively and should be managed with caution. 
As for HR and HER2 status, only 4 cases were HR‑negative 
(8.5%), while the majority of EPC cases were HER2‑negative 
(97.9%). Only one of the 15 HER2 (2+) cases was positive in 
the subsequent FISH analysis. Notably, those patients who 
were HR‑negative or HER2‑positive all had EPC associated 
with invasive carcinoma. The majority of EPC cases in the 

Table IV. Comparison of non‑invasive EPC with invasive EPC.

Clinicopathological	 Non‑invasive	 Invasive
characteristics	 EPCa	 EPC 	 P‑value

Age, yearsb	 		
  Mean ± SD	 61.37±13.19	 62.65±9.05	 0.731
Agec	 		  0.440
  ≤50 years	 6 (22.2)	 2 (10.5)	
  >50 years	 21 (77.8)	 17 (89.5)	
Sexc	 		  0.413
  Male	 0 (0)	 1 (5.3)	
  Female	 27 (100)	 18 (94.7)	
Tumor size, cmb,d	 		
  Mean ± SD	 2.27±0.96	 3.33±1.31	 0.005e

Tumor sizec,d	 		
  <2 cm	 7 (30.4)	 5 (29.4)	 0.241
  2‑5 cm	 16 (69.6)	 9 (52.9)	
  >5 cm	 0 (0)	 3 (17.7)	
Gradec	 		  0.144
  Low/Intermediate	 26 (96.3)	 15 (78.9)	
  High	 1 (3.7)	 4 (21.1)	
Axillary metastasisc	 		  0.024f

  Present	 0 (0)	 4 (21.1)	
  Absent	 27 (100)	 15 (78.9)	
ER statusc	 		  0.024f

  Positive	 27 (100)	 15 (78.9)	
  Negative	 0 (0)	 4 (21.1)	
PR statusc	 		  0.133
  Positive	 24 (88.9)	 13 (68.4)	
  Negative	 3 (11.1)	 6 (31.6)	
HER2 statusc	 		  0.413
  Positive	 0 (0)	 1 (5.3)	
  Negative	 27 (100)	 18 (94.7)	

aNon‑invasive EPC refers to both pure EPC and EPC associated with 
DCIS. bIndependent samples Student's t‑test, cFisher's exact test, 
dData of tumor size were available for 39 patients with 40 cases of 
EPC, eP<0.01, fP<0.05. DCIS, ductal carcinoma in situ; EPC, encap‑
sulated papillary carcinoma; ER, estrogen receptor; PR, progesterone 
receptor; HER2, human epidermal growth factor receptor‑2. All the 
data was presented as ‘n (%)’, unless otherwise indicated.
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present study had a luminal A or luminal B phenotype, except 
for 3 patients with triple‑negative breast cancer and 1 patient 
with HER2‑positive cancer. Subsequently, the clinicopatho‑
logical characteristics of patients with non‑invasive EPC were 
compared with those with invasive EPC. Markedly, invasive 
EPC was positively associated with tumor size and axillary 
nodal metastasis. Additionally, a HR‑negative status was more 
often observed in cases of invasive EPC. Therefore, when 
frankly invasive carcinoma is present in association with EPC, 
it is recommended to stage and manage invasive EPC based on 
the characteristics of the invasive component.

To the best of our knowledge, no evidence‑based guide‑
lines have yet been established for EPC management given 
its low incidence rate. Once the tumor is diagnosed with 
EPC post‑biopsy, the primary treatment is based on complete 
surgical excision, including breast‑conserving surgery or 
mastectomy (3,15). However, differentiating EPC from other 
papillary breast lesions is difficult when using preoperative 
core needle biopsies and having to rely on surgical excision to 
obtain accurate pathological diagnoses (10). Moreover, it has 
been suggested that pathologists are often confused regarding 
the displaced fragments of tumor tissue outside the fibrous 
capsule and true invasion (29). Additionally, a newly proposed 
variant of invasive lobular carcinoma may sometimes morpho‑
logically mimic EPC growth patterns (30,31). In the present 
study, an ultrasound‑guided core needle biopsy was performed 
in 26 cases before surgery and most of the cases were diagnosed 
as papillary neoplasm on core needle biopsy and surgical exci‑
sion was suggested to obtain a clear diagnosis. In the present 
study, only 1 case of EPC associated with invasion was clearly 
diagnosed based on core needle biopsy.

Currently, whether SLNB can be omitted when pure EPC 
was clearly diagnosed before axillary surgery is still contested. 
However, some researchers have proposed SLNB as a suitable 
surgical option when invasive EPC is present given its poten‑
tially beneficial role in both prognosis and treatments (3,10). 
Unfortunately, as aforementioned, preoperative diagnosis of 
whether EPC occurs with invasion or not is a significant chal‑
lenge. Therefore, all of the patients received SLNB in the present 
study and only 4 patients with invasive EPC exhibited axillary 
lymph node metastases (8.7%). Notably, a significant portion of 
the patients with invasive EPC showed metastasis in the present 
cohort (21.1%). Thus, to provide additional information for clear 
diagnosis, risk stratification and appropriate treatment for EPC, 
diagnostic imaging modalities, such as digital mammography, 
contrast‑enhanced ultrasound and magnetic resonance imaging, 
are now considered to be of utmost importance (32,33).

Apart from surgical excision, the therapeutic role of 
adjuvant radiotherapy, chemotherapy, endocrine therapy, as 
well as HER2‑targeted therapy, in EPC remains unclear. In 
principle, adjuvant treatment of EPC should be based on the 
malignant potential of the invasive tumor cells rather than the 
in situ components. Thus, previous publications have recom‑
mended adjuvant radiotherapy, chemotherapy and endocrine 
therapy in patients with EPC associated with invasive carci‑
noma (7,34). In the present study, 18 patients received adjuvant 
radiotherapy, 4 patients diagnosed with axillary lymph node 
metastases received chemotherapy and 1  patient received 
1 year of HER2‑targeted therapy. Moreover, the majority of 
patients with EPC received standard hormone therapy. Of note, 

all the postmenopausal patients with EPC were subsequently 
given AIs, although whether AIs were associated with superior 
benefits was unclear when compared with SERMs in postmeno‑
pausal patients with non‑invasive carcinoma (35). Collectively, 
the findings further support that lumpectomy/mastectomy in 
combination with SLNB is a reliable therapeutic choice for 
patients with EPC. Adjuvant chemotherapy, radiotherapy, 
as well as endocrine therapy, should be considered in select 
patients, especially in cases of EPC associated with invasion, 
which display aggressive histological and biological features.

In conclusion, EPC, which most frequently affects elderly 
women, has a relatively excellent prognosis. Due to the lack 
of myoepithelial cells, EPC has metastatic potential although 
it is considered to be a malignant tumor in situ with indolent 
behavior. The present study further confirmed that EPC 
associated with invasive carcinoma has aggressive biological 
features, especially in lesions associated with unfavorable 
clinical or pathological characteristics, such as HR‑negative 
and/or high nuclear grade. Local resection, as well as SLNB, 
should be considered in this population.
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