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Background: Encapsulated papillary carcinoma (EPC) of the breast is a rare entity. EPC can 
be underappreciated on percutaneous biopsy, which may require additional procedures if 
invasion is not recognized preoperatively. We aimed to investigate the magnetic resonance 
imaging (MRI) phenotypes correlated with preoperative pathological risk stratification for 
clinical guidance.
Materials and Methods: The preoperative MRI scans of 30 patients diagnosed with 36 
EPCs in multiple centers between August 2015 and February 2020 were reviewed by two 
breast radiologists. According to the WHO classification published in 2019, EPCs were 
classified into two pathological subtypes: encapsulated papillary carcinoma and encapsulated 
papillary carcinoma with invasion. Clinicopathological analysis of the two subtypes and MR 
feature analysis were performed.
Results: Evaluation of the MRI phenotypes and pathological subtype information revealed 
that not circumscribed (P=0.04) was more common in EPCs with invasion than in EPCs. 
There was a significant difference in the age of patients (P=0.05), and the risk increased with 
age. The maximum diameter of the tumor increased with tumor risk, but there was no 
significant difference (P=0.36). Nearly half of the EPC with invasion patients showed 
hyperintensity on T1WI (P=0.19). A total of 63.6% of the EPC with invasion group showed 
non-mass enhancement surrounding (P=0.85). In addition, 29 patients (96.7%) had no 
axillary lymph node metastasis, and only one patient with EPC with invasion had axillary 
lymph node metastasis. Further pathological information analysis of EPCs showed that 
higher Ki-67 levels were more common in patients with EPCs with invasion (P=0.04). 
A total of 29 patients (96.7%) had the luminal phenotype, and one patient with EPC with 
invasion had the Her-2-positive phenotype.
Conclusion: The margin, age and Ki-67 level were the key features for EPC risk stratification. 
In addition, these MRI signs, including a larger tumor, non-mass enhancement surrounding and 
axillary lymph node metastasis, may be suggestive of a high-risk stratification. Therefore, MRI 
phenotypes may provide additional information for the risk stratification of EPCs.
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Introduction
Encapsulated papillary carcinoma (EPC) of the breast, also commonly referred to as 
intracystic papillary carcinoma or encysted papillary carcinoma, is a rare breast 
cancer subtype, accounting for 0.5% to 2.0% of all breast tumors.1,2 EPC has been 
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considered a variant of ductal carcinoma in the past. The 
latest World Health Organization (WHO) Working 
Group’s classification of breast tumors defines EPC as 
a separate subtype of papillary lesions that are character-
ized by a fibrous capsule surrounding the tumor, typically 
without a layer of myoepithelial cells.2,3

According to the latest edition of the WHO Classification 
of Tumors of the Breast published in 2019,4 EPC is classified 
into encapsulated papillary carcinoma and encapsulated 
papillary carcinoma with invasion. Several studies have 
demonstrated that the classification has clear prognostic sig-
nificance, suggesting that the prognosis of EPC is excellent 
compared with that of EPC with invasion.5–7 Moreover, the 
clinical management of these two types is also different. 
Local excision with negative surgical margins seems to be 
sufficient for pure EPC; however, EPC with invasion are 
staged and managed according to characteristics of the inva-
sive component.6 Therefore, a preoperative assessment of 
different risk stratifications of EPC is of great significance 
for treatment decision-making and prognosis prediction.

Percutaneous biopsy is a good method for preoperative 
diagnosis and is widely used in the preoperative diagnosis of 
breast lesions. However, the diagnosis of EPC with invasion 
with both core needle biopsy (CNB) and vacuum-assisted 
biopsy (VAB) may be challenging.1,8 Because of the limited 
size of the biopsy, the invasive nature of the lesion remains 
difficult to establish.9 Therefore, it is particularly important 
to use imaging methods for the noninvasive preoperative 
evaluation of EPC. Among mammography, ultrasound and 
magnetic resonance imaging (MRI), MRI is widely applied 
to obtain an accurate preoperative diagnosis of breast tumors 
because of its high resolution and multiple parameters.10,11 

A few reports12–14 have discussed the morphological char-
acteristics of EPC based on MRI, and their results described 
EPC as a complex cystic mass containing solid components, 
and contrast-enhanced images showed enhancement of the 
cystic wall and mural nodules. However, the number of 
patients in the previous studies was relatively small, and no 
research reported the correlation between risk stratification 
and MR features. Therefore, the present study aimed to 
investigate MRI phenotypes correlated with preoperative 
pathological risk stratification.

Materials and Methods
Patients
The institutional Ethics Committee of the Guangzhou First 
People’s Hospital, South China University of Technology 

approved this retrospective study. The requirement for 
informed consent was waived by the ethics committee 
due to the nature of the study, and no personal information 
was disclosed. This study strictly abides by the principles 
of the World Medical Association Declaration of Helsinki. 
Patients with pathologically confirmed EPC were included 
in the study. Patients who did not undergo surgery, did not 
have MR images acquired after biopsy or surgery or 
underwent MRI at an outside hospital were excluded 
from the study. A total of 2956 patients with breast cancer 
from August 2015 to February 2020 were recruited from 
four hospitals. Among them, the 51 patients who under-
went surgery and definitive diagnoses were provided by 
histopathology. Finally, 30 patients had complete clinical 
data and underwent breast MRI before surgery.

MRI Technique
MRI was performed using a 1.5-T Dedicated spiral 
breast MRI system (Philips, Achieva Systems, Netherlands) 
(n=14); (United Imaging, uMR 560, China) (n=6) or 
3.0-T Dedicated spiral breast MRI system (Siemens, 
Magnetom Skyra, Germany) (n=10) with patients in the 
prone position. First, axial T1-weighted images and fat- 
suppressed T2-weighted images of the breasts were obtained. 
Second, transverse diffusion-weighted imaging (DWI) was 
performed using a single-shot spin-echo echo-planar imaging 
sequence with the following parameters: repetition time/echo 
time (TR/TE), 3800/78 ms; field of view, 350×200 mm2; 
matrix, 156×156; slice thickness, 4 mm; 27 slices; voxel 
size: 2.0×2.0×4.0 mm3; b value: 50 and 800 s/mm2; number 
of averages, 1; acquisition time, 103 s. Third, the gadolinium- 
based agent gadopentetate dimeglumine (Gd-DTPA, 
Magnevist; Bayer Healthcare, Berlin, Germany) was intrave-
nously injected at a dose of 0.2 mL/kg body weight and a rate 
of 1.5 mL/s, followed by a 20-mL saline flush performed with 
a high-pressure injector. Axial 3D fat-saturated T1-weighted 
images were obtained just before contrast administration and 
at 6 consecutive time points (in 60 s intervals) following the 
administration of the Gd-DTPA contrast agent, with the fol-
lowing parameters: TR/TE, 5.1/2.1 msec; flip angle, 10; field 
of view, 320×320 mm2; matrix, 400×70; slice thickness, 
2.4 mm.

Image Analysis
The MR images were evaluated independently by two radi-
ologists experienced in breast MRI (YG. and WT. with 13 
and 7 years of experience, respectively). All features were 
determined by consensus. According to the latest Breast 
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Imaging Reporting and Data System (BI-RADS) – MRI, 5th 
edition guidelines,15 the following descriptors were used in 
the analysis: age, location, number of masses, longest dia-
meter, margin (circumscribed or not circumscribed includes 
irregular and spiculated), cystic or solid component ratio, T1- 
weighted imaging (T1WI) signal intensity (higher or lower 
than normal breast tissue signal intensity), T2-weighted ima-
ging (T2WI) signal intensity (heterogeneous or homoge-
neous), enhancement type, TIC pattern (progressive, 
plateau, wash-out), non-mass enhancement (absent or pre-
sent), DWI signal, apparent diffusion coefficient (ADC) 
value and ADC ratio.

Depending on the cystic and solid components of 
EPCs, the tumors were divided into three types: mainly 
solid mass (80–100% solid component), mainly cystic 
mass (80–100% cystic component), and complex cystic 
and solid mass. In addition, we additionally evaluated the 
ADC ratio, which is calculated as the ADC value of 
necrosis or cystoid degeneration to the wall ADC value.

Pathologic Analysis
Patients were diagnosed with EPC according to the latest 
WHO Classification of Tumors of the Breast. All patients 
were divided into two groups: EPC (n=19) and EPC with 
invasion (n=11). The Ki-67 index was evaluated and clas-
sified into a negative group (Ki-67<20%) and a positive 
group (Ki-67 ≥20%).

Statistical Analysis
Continuous variables are expressed as the median and IQR 
and were compared with the unpaired t-test if the data 
were normally distributed or the Mann–Whitney U-test if 
the data were not normally distributed. A nonparametric 
test (Mann–Whitney) was used to test other nonparametric 
variables within each group. SPSS (version 19.0, SPSS, 
Chicago, USA) was used to perform statistical analyses. 
P values ≤0.05 were considered statistically significant.

Results
Patient Characteristics
In this study, 36 EPCs were identified in 30 patients 
(24–86 years, median 60 years), with a median diameter 
of 23.5 mm. Eight women were premenopausal and 22 
were postmenopausal. Among all patients, 23 patients had 
the first symptom of breast lumps, 3 patients showed 
nipple discharge and 4 patients experienced breast pain 
(10 cases were found by ultrasound screening 

examination, and 20 cases were found by diagnostic ultra-
sound examination). Twenty patients had a long history of 
symptoms (more than 1 year), and 12 of them had sig-
nificantly increased symptoms recently. Four patients had 
more than one mass. One patient had a breast cancer 
history at the contralateral breast five years ago. The 
EPC was in the right breast in 17 cases and the left breast 
in 13 cases. Based on the WHO classification published in 
2019, 19 cases were EPC and 11 cases were EPC with 
invasion. The median time for follow-up was 30.5 months 
(12–60 months). At the end of follow-up, 24 (80%) 
patients were still alive, and 6 (20%) patients were lost 

Table 1 The Characteristics of 30 Patients with EPCs

Character Number %

Age-years (median, IQR) 60 (50–69)

Diameter-mm (median, IQR) 23.5 (19.3–34.0)

Menopause status

Pre-menopausal 8 26.7

Post-menopausal 22 73.3

Manifestation

Nipple discharge 3 10.0
Breast lumps 23 76.7

Pain 4 13.3

Location

Left 13 43.3

Right 17 56.7

Cancer History

Breast cancer history 1 3.3
No cancer history 29 96.7

History
Less than 1 year 10 33.3

More than 1 year 20 66.7

Stable continuously 8 26.7
Rapid growth recently 12 40.0

Masses number
Single 26 86.7

Multiple 4 13.3

Pathology

EPC 19 63.3

EPC with invasion 11 36.7

Median time for follow-up (months) 30.5

Prognosis

Alive 24 80.0

Lost follow-up 6 20.0
Dead 0 0.0
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to follow-up. One patient had invasive carcinoma of the 
contralateral breast two years later. The characteristics of 
all studied samples are summarized in Table 1.

Imaging Characteristics
Of the studied samples, 14 EPCs were round or oval 
masses with regular margins, while 16 masses were not 
circumscribed. On T1WI, EPCs showed various signals 

from hypointensity (n=22) to mixed hyperintensity (n=8). 
Tumor consistency was divided into three main groups: 12 
cases (12/30) showed complex cystic and solid masses, 13 
cases (13/30) showed mainly solid masses and 5 cases (5/ 
30) showed mainly cystic masses. On the postcontrast 
images, three lesions displayed minor or mild enhance-
ment, and 27 masses showed moderate heterogeneous 
enhancement. Time-signal intensity curve (TIC) pattern: 

Table 2 Association Between EPC Imaging Findings and Pathological Features

MR Character EPC (n=19) EPC with Invasion (n=11) Statistical value P value

Age-years (median, IQR) 57 (47–67) 66 (58–74) 2.06 0.05

Diameter-mm (median, IQR) 21.0 (19.5–29.0) 24.0 (19.5–47.0) 0.93 0.36

Number (single/multiple) 18/1 8/3 −1.68 0.33

ADC value (×10−6mm2/s) 843.4±103.2 876.3±128.5 0.77 0.45

ADC ratio: ADC (necrosis or cystoid degeneration)/ADC (wall) 2.50±0.23 2.41±0.33 0.98 0.34

T1 hyperintensity −1.74 0.19

Present 3 5

Absent 16 6

T2 signals −0.75 0.61

Hypointensity-isointensity 3 3

Mixed 16 8

DWI signals −0.38 0.80

Hyperintensity 4 3

Mixed 15 8

Enhancement (solid) −1.12 0.58

Minor-mild 1 2

Moderate and above 18 9

TIC pattern 0.09 0.77

Progressive 2 1

Plateau 14 9

Wash-out 3 1

Non-mass enhancement surrounding −0.23 0.85

Present 7 7

Absent 12 4

Margin −2.34 0.04

Circumscribed 12 2

Not Circumscribed 7 9

Component 1.83 0.18

Mainly solid mass (80–100% solid component) 9 4

Mainly cystic mass (80–100% cystic component) 5 0

Complex cystic and solid mass (others) 5 7

Dilated duct surrounding −2.20 0.09

Present 3 6

Absent 16 5

Axillary Lymph node −1.31 0.70

Positive 0 1

Negative 19 10
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23 cases (23/30) demonstrated plateau enhancement 
curves on dynamic contrast-enhanced MRI (DCE-MRI), 
while 3 cases (3/30) demonstrated progressive enhance-
ment curves and 4 cases (4/30) demonstrated wash-out 
enhancement curves.

Association Between EPC Imaging 
Findings and Pathological Features
The comparison of multiparameter MR findings between 
the EPC and EPC with invasion groups is presented in 
Table 2, and the schematic diagram is shown in Figure 1. 
Based on the evaluation of MRI phenotype and pathologi-
cal subtype information, not circumscribed (P=0.04) was 
more easily found in EPCs with invasion (Figure 2) com-
pared with EPCs (Figure 3). In addition, the risk increased 
with age, and there was a significant difference (P=0.05).

The maximum diameter of the tumor increased with risk, 
while there was no significant difference (P=0.36). Nearly 
half of the EPC with invasion patients (5/11) showed hyper-
intensity on T1WI and surrounding dilated ducts, although 
there was no significant difference (P=0.19, 0.09). A total of 

63.6% of the EPC with the invasion group showed non-mass 
enhancement surrounding, while only 36.8% of the EPC 
group showed the same characteristics (P=0.85). In addition, 
29 patients (96.7%) had no axillary lymph node metastasis, 
and only one EPC with invasion patient with axillary lymph 
node metastasis was found.

Surgical Options in Different EPC Types
In the EPC group (n=19), breast-conserving surgery was 
performed in 14 cases, and simple mastectomy was per-
formed in 5 cases. In the EPC with invasion group (n=11), 
breast-conserving surgery was performed in four cases and 
simple mastectomy in seven cases. In this study, the con-
cordance rates of CNB and VAB were 36.4% and 62.5%, 
respectively. All details are shown in Table 3.

The Risk Stratification for EPC of the 
Breast and Information of Pathology
In our study, 10 (10/19) EPC cases showed a Ki-67≥20%, 
and 10 (10/11) EPC with invasion cases showed a Ki- 
67≥20%. Higher Ki-67 levels were more common in 

Figure 1 According to the WHO classification published in 2019, the EPCs were classified into two pathological subtypes: EPC and EPC with invasion. The above is the 
schematic diagram, MRI and pathological diagram.
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EPC patients with invasion (P=0.04). All EPC cases were 
the luminal phenotype (19/19), whereas among the EPC 
with invasion cases, 10 (10/11) cases were the luminal 
phenotype, and 1 (1/11) case was the Her-2-positive phe-
notype. All details are shown in Table 4.

Discussion
In our study, we investigated the value of MRI character-
istics for the preoperative risk stratification of EPC. In 
general, not circumscribed of tumor margin and age of 
patients were two important predictors of pathological 
invasiveness. A larger tumor, non-mass enhancement sur-
rounding and axillary lymph node metastasis may indicate 

a poor pathologic type. In addition, pathological informa-
tion, including Ki-67 and molecular subtypes, further indi-
cated the risk of these two pathological types.

In our study, the majority of EPC patients showed 
classic features of cystic-solid mixed masses with mural 
nodules, which was similar to those of previous 
studies.13,14 However, we found a lack of studies using 
MRI findings to assess the risk stratification of the disease. 
To further investigate the relationship between MRI find-
ings and the risk stratification of EPC, 30 EPC patients 
with different pathological risk stratifications were 
enrolled from multiple centers. In general, margins and 
age of patients played considerable roles in the prediction 

Figure 2 A 65-year-old woman with EPC with invasion in the right breast. Axial T2WI with fat suppression (A) showed a mass with mixed hyperintensity to hyperintensity. 
Axial T1WI (B) showed a mass with hypointensity. Axial fat-suppressed contrast-enhanced T1WI (C) and sagittal (D) showed indistinct tumor margin (white arrow). DWI 
(E) showed a high signal mass, and the signal of the ADC map (F) was complex. (G), Hematoxylin and eosin (H&E) staining (low power) of the breast mass illustrates fibrous 
capsule was invaded by tumor cells (the pentagram showed fibrous capsule, the black arrow showed tumor cells). (H), H&E staining (low power) showed tumor cell 
infiltration in the stroma surrounding the tumor, and vascular cancer embolus (red arrow) were seen at high power (I).
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of a high EPC risk stratification. The capsule wall of EPCs 
corresponds to a thick fibrous capsule on pathology. 
Comparative analysis with pathology revealed that lesions 
with not circumscribed of margins showed clusters of 
irregular tumor cells infiltrating the adjacent stroma. 
There was no significant difference in tumor size between 
the EPCs and EPCs with invasion, but we observed that 
the larger tumors increased the risk. We found that nearly 
half of the EPC with invasion group showed hyperinten-
sity on T1WI, while the probability was low in the EPC 
group. Pathology confirmed that these lesions contained 
mucus or blood degradative components in cyst fluid. We 
inferred that the hemorrhage may be related to the rich 
blood supply and tumor fragility. The mucous composition 
may be due to the presence of a dilated catheter in the 

cystic space, which the tumor stimulates to secretion. 
However, whether this means high aggressiveness remains 
to be further examined. Another discovery was that more 
than half of the EPC with invasion group showed non- 
mass enhancement surrounding. These cases with non- 
mass enhancement surrounding were all confirmed to be 
associated with ductal carcinoma in situ (DCIS). 
According to past research,16 EPC was also thought to 
be classified into three main subtypes: EPC alone, EPC 
with surrounding DCIS, and EPC associated with invasive 
carcinoma. The imaging feature of non-mass enhancement 
surroundings can help to determine the presence or 
absence of DCIS and, to some extent, may be indicative 
of higher risk stratification. The dilated duct surrounding, 
we speculated, might be caused by the tumor obstructing 

Figure 3 A 48-year-old woman with pure EPC in left breast. Axial T2WI with fat suppression (A) and T1WI (B) showed two mainly cystic masses, and one of the masses 
showed high intensity on T1WI images. Axial and sagittal fat-suppressed contrast-enhanced T1WI (C, D) showed the breast mass with circumscribed margin (white arrow). 
DWI (E) and ADC map (F) showed high signal mass. (G), H&E stain (high power) showed the fibrovascular axis (black arrow), and papillary hyperplasia was seen at low 
power (H). (I), H&E stain (low power) showed the tumor cells did not invade the fibrous capsule (pentagram).
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the mammary duct. The dilated duct surrounding may not 
be helpful in determining EPC risk stratification, but they 
may help us to infer the mammary ductal origin lesions. 
We also tried to study the relationship between the 

proportion of solid components in the tumors and the 
pathological classification. We found that mainly cystic 
mass appeared only in EPC cases, and mainly cystic mass 
tended to be the low-risk stratification, but there was no 
significant difference. We need to expand the sample size 
to determine if this is an accident. Both the ADC value, 
ADC ratio and TIC pattern play a limited role in determin-
ing the risk stratification of EPCs. In this study, one case 
of axillary lymph node enlargement was found in patients 
with EPC with invasion and was pathologically confirmed 
as lymph node metastasis, and lymph node enlargement 
was not found in pure EPC. Usually, EPC without inva-
sion has a very favorable prognosis, and few cases have 
lymph node metastases reported.17 Our study supports this 
statement, and the presence of axillary lymph node metas-
tasis, although infrequent, may indicate a higher risk 
stratification.

In this study, the pathological concordance rate was 
low, especially using CNB. We analyzed that the reason 
might be that there was too little biopsy tissue to make 
a clear diagnosis. Only papillary lesions can be identified 
in most of the pathologic findings. Moreover, the presence 
of a breakthrough fibrous capsule cannot be determined. 
Remarkably, pathological examination revealed that the 
infiltrating part of the tumor stroma often occurred in the 
solid component of the cyst wall in EPCs with invasion. 

Table 3 Treatment in Different EPC Types

EPC 
(n=19)

EPC with Invasion 
(n=11)

Types of operation

Breast-conserving surgery 14 (46.7%) 4 (13.3%)

Simple mastectomy 5 (16.7%) 7 (23.3%)

Sentinel lymph node

Positive 0 (0.0%) 1 (3.3%)
Negative 19 (63.3%) 10 (33.3%)

Axillary lymph node

Positive 0 (0.0%) 1 (3.3%)

Negative 19 (63.3%) 10 (33.3%)

Puncture pathology 

coincidence rate
Core needle biopsy (CNB)

Concordant 5 (22.7%) 3 (13.6%)

Not concordant 9 (40.9%) 5 (22.7%)

Vacuum-assisted biopsy 

(VAB)
Concordant 3 (37.5%) 2 (25.0%)

Not concordant 2 (25.0%) 1 (12.5%)

Table 4 The Risk Stratification for EPC of the Breast and Information of Pathology

EPC (n=19) EPC with Invasion (n=11) Statistical value P value

ER −1.89 0.06

Positive 19 9

Negative 0 2

PR −1.31 0.19

Positive 19 10
Negative 0 1

Her-2 −1.31 0.19
Positive 0 1

Negative 19 10

Ki-67 −2.11 0.04

<20% 9 1

≥20% 10 10

Molecular subtype −2.30 0.02

Luminal A 9 1
Luminal B 10 9

Her-2 positive 0 1

TNBC 0 0

Abbreviations: ER, estrogen receptor; PR, progesterone receptor; Her-2, human epidermal growth factor receptor 2; TNBC, triple-negative breast cancer.
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Therefore, for preoperative evaluations of the lesion, we 
propose that MRI-guided puncture should be performed to 
improve the puncture protocol and the positive diagnosis 
rate of biopsy.

We further analyzed the pathological information of EPCs 
and EPCs with invasion, and found that higher Ki-67 levels 
were more common in patients with EPCs with invasion. Ki- 
67 is correlated with a high mitotic count and can be used as 
a marker for evaluating the degree of cellularity. This indicates 
a higher level of tumor cell proliferation in the EPC with 
invasion group, and further demonstrates higher risk stratifica-
tion in EPC with invasion. Molecular classification is an 
important prognostic indicator of breast cancer. According to 
the literature, most patients with EPCs exhibit an ER-positive, 
PR-positive phenotype.14,18,19 In our study, all EPC cases were 
of the luminal phenotype, which also suggested a good prog-
nosis; however, in EPC with invasion group, one case was the 
Her-2-positive phenotype, which suggested a relatively poor 
prognosis. According to the Ki-67 level, ER/PR status, and 
HER2 expression, EPCs with invasion showed relatively high- 
risk stratification.

The application of the above MRI phenotypes as well 
as Ki-67 levels to risk stratification analysis is of great 
significance for guiding clinical treatment. Since axillary 
lymph node metastasis is rare for pure EPCs, the precise 
axillary staging would not be recommended for every EPC 
patients and should be determined according to both con-
text- and patient-specific, however, at present has not been 
clearly established for EPC patients.20,21 For EPC patients 
with low-risk stratification indicated above and negative 
axillary lymph node examination, we suggested follow-up 
observation. For EPC patients with higher risk stratifica-
tion indicated above and accompanied by positive axillary 
lymph nodes, sentinel lymph node biopsy (SLNB) is fea-
sible for axillary staging and further treatment.

There are some limitations in our study. First, as this 
study was a multicenter study, the MR model was not 
unified, and neither was the scanning sequence for the 
breast; however, these factors do not affect our diagnosis. 
Moreover, we obtained an abundant number of cases for 
a retrospective review and a more comprehensive under-
standing of MRI performance. Second, the proposed MR- 
guided puncture procedure is only an assumption of ours, 
and further research plans are needed.

Conclusion
EPC of the breast is a rare tumor. This study showed that 
margin and age of patients as well as Ki-67 levels could be 

used to assess the EPC risk stratification, which could be 
conveniently introduced in clinical practice for guiding treat-
ment and predicting prognosis. In addition, our study indicated 
that a larger tumor, non-mass enhancement surrounding and 
axillary lymph node metastasis may be suggestive of high-risk 
stratification. In conclusion, MRI phenotypes may provide 
additional information for the risk stratification of EPCs.
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