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Abstract The management of intraductal papilloma (IDP) diagnosed on core needle biopsy (CNB) is
controversial due to the variable upgrade rates to breast carcinoma (BC) on subsequent surgical exci-
sion reported in the literature. The purpose of our study was to investigate the upgrade rate of IDP diag-
nosed on CNB to BC in subsequent surgical excision and the impact of clinical, pathologic, and
radiologic variables. This is a retrospective cohort of all women who had a diagnosis of IDP on a
CNB between 2005 and 2018 in a tertiary academic center with subsequent surgical excision. Upgrade
was defined as ductal carcinoma in situ (DCIS) and invasive carcinoma on surgical excision. Statistical
analyses included Pearson’s chi-square, Wilcoxon rank-sum, and logistic regression. A total of 216
women with IDP in a CNB were included. Nineteen patients (8.8%) upgraded to BC in the overall
cohort, including 14 DCIS and 5 invasive carcinomas. An upgrade rate of 27% was found in atypical
IDP (14 of 51 cases), while only 3% of pure IDP upgraded to BC (5 of 165 cases). Older age (>53
years) at the time of biopsy (odds ratio [OR] Z 1.05, 95% confidence interval [CI] Z 1.01e1.09,
p Z 0.027) and concomitant atypical ductal hyperplasia (ADH) (OR Z 9.69, 95% CI Z 3.37
e27.81, p < 0.0001) were significantly associated with upgrade. Our results support surgical excision
of IDP on CNB when associated with ADH or diagnosed in women aged older than 53 years. The low
surgical upgrade rate of 3% for pure IDP on CNB in younger women should be part of the management
discussion.
© 2020 Elsevier Inc. All rights reserved.
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1. Introduction

The management of intraductal papilloma (IDP) diag-
nosed on core needle biopsy (CNB) is controversial [1e3].
Some investigators advocate routine surgical excision
based on an upgrade risk of up to 33% on subsequent
surgical resection [4e6]. Several factors might influence
this upgrade rate, such as size of the lesion, clinical pre-
sentation, presence of concomitant high-risk lesions, and
radiologic-pathologic discordance [7]. Other authors sug-
gest that with all the confounding factors considered, the
upgrade risk of a pure IDP (excluding cases with atypical
hyperplasia) may be as low as 2.3% [3,8e10].

Routine surgical excision might lead to unnecessary
surgeries and higher cost, while forgoing excision may
overlook malignancy. Therefore, identifying potential risk
factors to better determine the surgical upgrade potential of
IDP can help guide patient management and tailor treat-
ment options [2,11].

Here, we report our findings based on the analysis of 216
cases of IDP diagnosed by percutaneous CNB with sub-
sequent surgical excision and with consideration of the
clinical, radiological, and histologic factors implicated in
the pathological upgrade of IDP.
2. Materials and methods

This study was approved by the New York University
Institutional Review Board. A retrospective review of the
pathology database at New York University Langone
Health, a tertiary academic center, from January 1, 2005 to
December 31, 2018, targeted women aged 18 years or older
who had a breast IDP diagnosed on CNB and underwent
subsequent excision. Cases of pure IDP and atypical pap-
illoma, whether associated with atypical ductal hyperplasia
(ADH) or atypical lobular hyperplasia (ALH)/lobular car-
cinoma in situ (LCIS), were included and analyzed sepa-
rately. Cases of IDP associated with mucocele-like lesion
and radial scar were excluded. Cases of IDP associated with
ductal carcinoma in situ (DCIS) and invasive carcinoma in
the same biopsy specimen were also excluded.

Patient charts were reviewed for clinical information,
including age, family history of breast cancer, radiologic
and histologic characteristics, and menopausal status.

Two independent subspecialized breast pathologists
(U.O., F.D.) reviewed all the CNB slides to confirm the
diagnosis and measure the IDP on the slide. Pathologic
diagnosis of IDP was made if there was a benign lesion
arising within a duct, composed of papillary projections
with fibrovascular cores, covered by an epithelial and
myoepithelial layer [12]. CNB pathology was compared
with the subsequent surgical excision; a pathological up-
grade was defined as DCIS or invasive carcinoma on sub-
sequent surgical excision specimen. The surgical
histopathology slides were reviewed for all CNBs
diagnosed as pure IDP that were upgraded at excision. All
CNB procedures were image guided and used 9G (78%),
11G (1%), 12G (8%), and 14G (13%). Patients’ breast
imaging studies including mammography, ultrasound, and/
or magnetic resonance imaging (MRI) were reviewed by a
dedicated breast radiologist (J.L.), who interpreted the
pathologic-radiologic correlation as either concordant or
discordant.

The following variables were analyzed: age, family
history, BRCA1/2 mutation status, diagnostic imaging mo-
dality, radiologic-pathologic discordance, and size of IDP
measured on the slide. The association between upgrade of
IDP and a concomitant breast carcinoma (BC) diagnosed in
a separate biopsy site (either ipsilateral or contralateral)
from the IDP specimen was also evaluated.

Statistical analyses included Pearson’s chi-square and
Fisher’s exact tests to assess the association of categorical
variables with an upgrade to carcinoma. Wilcoxon rank-
sum and logistic regression were used to evaluate contin-
uous variables. Statistical significance for all analyses was
defined as a p-value <0.05.

A relevant literature search of 2000e2019 was per-
formed in Medline, Embase, and Cochrane Library for
publications analyzing surgical upgrade rate of pure IDP
and atypical papilloma diagnosed with CNB.
3. Results

A total of 216 women (mean and median age: 53 years;
range 24e82 years) with IDP in a CNB were included in
the study. Of the 216 cases of IDP, 51 (24%) had associated
atypia (41 with ADH and 10 with either ALH or LCIS).
Overall, there were 165 (76%) patients with pure IDP with
no concomitant atypia (Table 1).

Nineteen cases (8.8%) upgraded to BC in the overall
cohort, including 14 DCIS (two with microinvasion) and 5
invasive carcinomas (2 ductal, 2 lobular, and 1 papillary
carcinoma) (Table 2). DCIS cases were of nuclear grade 1
(2; 14%), nuclear grade 2 (11; 79%), and nuclear grade 3
(1; 7%) with a median size of 5 mm (mean: 11 mm; range
2e50 mm). Four of the invasive carcinomas were grade 2
and one (invasive papillary carcinoma) was grade 1. The
size of the invasive carcinomas ranged from 3 mm to
10 mm (mean: 5 mm; median 4 mm). Except for case 2, the
upgraded lesions were noted in the tissue surrounding the
IDP (refer Table 2 and Discussion). When analyzing cases
of IDP with respect to associated atypia, upgrade rates of
32% (13 of 41), 10% (1 of 10), and 3% (5 of 165) were
found in IDP with ADH, ALH/LCIS, and no atypia,
respectively. The overall upgrade rate for all atypia was
27% (14 of 51).

One hundred and ninety-seven patients (91%) had im-
aging available for analysis. Six (3%) of those patients had
a discordant imaging result when correlated to the patho-
logic finding in CNB. One patient with discordant



Table 1 Clinicopathologic characteristics of patients with intraductal papilloma on initial biopsy in relation to surgical excision final
pathology.

Variables IDP without upgrade on
surgical excision (n Z 197)

IDP with upgrade on
surgical excision (n Z 19)

P-value

Age at biopsy (years)
Median (range) 51 (24e82) 61 (29e80) 0.0298

Strong family history (1st degree)
Yes, n (%) 45 (24.1) 5 (27.8) 0.7749
No, n (%) 142 (75.9) 13 (72.2)

Nipple discharge
Yes, n (%) 11 (5.6%) 3 (16%) 0.1127
No, n (%) 186 (94%) 16 (84%)

BRCA1/2 status
Positive, n (%) 4 (2) 0 (0) 1.0000
Negative, n (%) 192 (98) 19 (100)

Menopause
Yes, n (%) 105 (53.3%) 13 (68.4%) 1.0000
No, n (%) 92 (46.7%) 6 (31.6%)

Imaging modality
Mammogram, n (%) 72 (36.5) 9 (47.4) 0.7371
Ultrasound, n (%) 38 (19.3) 3 (15.8)
MRI, n (%) 87 (44.2) 7 (36.8)

Radiologic-pathologic correlation
Concordant, n (%) 188 (96.4) 18 (94.7) 0.5309
Discordant, n (%) 7 (3.6) 1 (5.3)

Size of IDP (mm)
Mean (range) 2.97 (0.5e13.0) 2.92 (1.0e7.8) 0.9171

Associated ADH
Yes, n (%) 28 (14.5) 13 (68.4) <0.0001
No, n (%) 167 (85.5) 8 (31.6)

Associated ALH/LCIS
Yes, n (%) 9 (4.7) 1 (5.3) 1.0000
No, n (%) 186 (95.3) 20 (94.7)

Concomitant ipsilateral breast carcinoma
Yes, n (%) 10 (5.1) 1 (5.3) 1.0000
No, n (%) 187 (94.9) 18 (94.7)

Concomitant contralateral breast carcinoma
Yes, n (%) 31 (15.7) 4 (21.1) 0.5204
No, n (%) 166 (84.3) 15 (78.9)

ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia; DCIS, ductal carcinoma in situ; IDP, intraductal papilloma; LCIS, lobular car-

cinoma in situ; MRI, magnetic resonance imaging.
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pathologic imaging upgraded to BC in the surgical exci-
sion, although this patient had ADH adjacent to IDP in the
CNB.

When analyzing factors that might influence the upgrade
rate of IDP on multivariate analysis, older age (>53 years)
at the time of biopsy (odds ratio (OR) Z 1.05, 95% con-
fidence interval (CI) Z 1.01e1.09, p Z 0.027) and
concomitant ADH (OR Z 9.69, 95% CI Z 3.37e27.81,
p < 0.0001) were the only variables significantly associated
with upgrade to BC in subsequent excision. The latter as-
sociation remained significant even after adjusting for age.
There was no association between upgrade to BC and
having a concomitant ipsilateral or contralateral BC,
concomitant lobular neoplasia, IDP microscopic size, im-
aging modality, and reason for biopsy. Although there was
a higher proportion of upgrade among menopausal women
(68.4%), the difference was not statistically significant
(Table 1).

Review of the CNB slides of the 41 cases of IDP with
associated ADH revealed three general patterns of ADH:
ADH involving the IDP (atypical papilloma; 16 cases;
Fig. 1A), ADH distant from the IDP (17 cases; Fig. 1B),
and mixed (8 cases). The pattern of atypia did not correlate
with upgrade rate on surgical excision (Table 2).
4. Discussion

The management of breast papillary lesions is contro-
versial due to conflicting upgrade rates of IDP reported in



Fig. 1 A), Case 15 showing an intraductal papilloma (IDP) involved by focal atypical ductal hyperplasia (ADH) (arrow) (hematoxylin &
eosin, X200). (B), Case 8 showing an IDP (hematoxylin & eosin, X100). Inset shows a focus of ADH not associated with IDP (hematoxylin
& eosin, X200). (C), Case 2 showing a papillary lesion with a monotonous population of ductal cells with low nuclear grade and nuclear
stratification (hematoxylin & eosin, X200). This case was upgraded to invasive papillary carcinoma on surgical excision.

Table 2 Clinicopathologic characteristics of 19 cases of intraductal papilloma that upgraded to breast carcinoma on surgical excision.

Case
number

Age
(years)

Laterality Reason for
biopsy

Imaging
modality

Biopsy
needle
size

Radiologic-
pathologic
correlation

IDP
microscopic
size (mm)

Associated
high-risk
lesion

Concomitant
carcinoma

Final pathology on
surgical excision
(size)

1 70 Right Calcification MMG 9-G Concordant 2.7 None Ipsilateral
IDC

DCIS (6 mm)

2 80 Left Mass US 14-G Concordant 2.2 None None Invasive papillary
carcinoma (5 mm)

3 71 Right NME MRI 9-G Concordant 2 None Contralateral
IDC

IDC (3 mm), DCIS
(6 mm)

4 31 Right Mass MRI 9-G Concordant 1 None None DCIS-MI (2 mm
and <1 mm
respectively)

5 72 Right Calcification MMG 9-G Concordant 3.5 None None DCIS (50 mm)
6 48 Left Mass US 9-G Concordant 1 LCIS None ILC (multifocal,

3 mm), LCIS
7 62 Left Mass US 14-G Concordant 3.6 AIDP-ADH None DCIS (5 mm)
8 71 Left NME MRI 9-G Concordant 5.8 ADH None DCIS (2 mm)
9 70 Right Mass MMG NA Concordant 2.8 AIDP-ADH None DCIS (3 mm)
10 54 Left Calcification MMG NA Concordant 7.8 AIDP-ADH Contralateral

IDC
DCIS (3 mm)

11 60 Left Calcification MMG 9-G Concordant 1 ADH None DCIS (15 mm)
12 29 Right Mass US 12-G Concordant 2 ADH None DCIS (4 mm)
13 61 Left Calcification MMG NA Concordant 2.7 AIDP None DCIS (3 mm)
14 67 Left NME MRI 9-G Concordant 2.1 AIDP None DCIS-MI (40 mm

and <1 mm
respectively)

15 49 Right Mass MRI NA Concordant 3.4 AIDP-ADH Contralateral
IDC

DCIS (2 mm)

16 54 Left Calcification MMG 9-G Concordant 3 ADH None IDC (multifocal,
4 mm), DCIS
(25 mm)

17 48 Left Calcification MMG 9-G Concordant 1.8 ADH None DCIS (5 mm)
18 61 Left NME MRI 9-G Discordant 3 ADH Contralateral

IDC
ILC (10 mm),
DCIS (2 mm)

19 64 Left Calcification MMG NA Concordant 3.3 AIDP None DCIS (12 mm)

AIDP, atypical intraductal papilloma (ADH involving IDP); ADH, atypical ductal hyperplasia; DCIS, ductal carcinoma in situ; G, gauge; IDC, invasive

ductal carcinoma; IDP, intraductal papilloma; ILC, invasive lobular carcinoma; LCIS, lobular carcinoma in situ; MI, microinvasion; MMG,

mammography; MRI, magnetic resonance imaging; NA, not available; NME, nonmass enhancement; US, ultrasound.

46 L.H. Lin et al.



Table 3 Literature review of pure intraductal papillomas and
atypical papillomas with subsequent surgical excision from
2000 to 2019.

Authors Upgrade rate
in pure IDP

Upgrade rate
in atypical
papillomas

Agoff and Lawton [36] 0% (0/11) 48% (12/25)
Masood et al. [37] 16.7% (1/6) 50% (2/4)
Ivan et al. [16] 0% (0/6) 75% (6/8)
Renshaw et al. [14] 0% (0/45) 28.6% (2/7)
Lewis et al. [38] 10.7% (34/318) 20.4% (11/54)
Arora et al. [28] 0% (0/18) 30.3% (20/66)
Ashkenazi et al. [39] 20% (4/20) 60% (9/15)
Eun et al. [40] 2.3% (1/43) 44.4% (8/18)
Valdes et al. [41] 16.7% (6/36) 25% (4/16)
Sydnor et al. [9] 2.6 (1/38) 66.7% (10/15)
Shin et al. [42] 15.4% (12/73) 6.7% (1/15)
Kil et al. [20] 8.8% (6/68) 37.5% (3/8)
Sakr et al. [43] 14.6% (7/48) 66.7% (2/3)
Ahmadiyeh et al. [10] 3.5% (1/29) 22.5% (9/40)
Bernik et al. [44] 8.5% (4/47) 53.8% (7/13)
Bode et al. [45] 0% (0/11) 57.9% (11/19)
Cheng et al. [18] 3.9% (3/77) 50% (4/8)
Tseng et al. [46] 29.2% (7/24) 71.4% (5/7)
Tse et al. [32] 10.3% (7/68) 54.5% (6/11)
Chang et al. [47] 0% (0/49) 18.2% (2/11)
Kim et al. [48] 9.1% (12/131) 33.4% (5/15)
Richter-Ehrenstein

et al. [13]
4.4% (2/45) 9.1% (1/11)

Brennan et al. [49] 4.5% (2/44) 8.7% (2/23)
Fu et al. [19] 5.9% (12/203) 15.4% (10/65)
Rizzo et al. [2] 2.6% (5/193) 38.1% (16/42)
Weisman et al. [50] 0% (0/37) 28.6% (2/7)
Wiratkapun et al. [15] 0% (0/91) 30.1% (12/39)
Glenn et al. [34] 4.8% (7/146) 21.7% (5/23)
Nakhlis et al. [17] 6.7% (3/45) 21.1% (11/52)
Shiino et al. [4] 33.3% (4/12) 45.4% (10/22)
Hong et al. [51] 5.9% (14/234) 26.8% (11/41)
Seely et al. [52] 4.7% (5/107) 14.8% (4/27)
Han et al. [22] 1.9% (3/154) NA
Khan et al. [53] 7.5% (8/107) 18.6% (8/43)
Kiran et al. [54] 2.9% (4/136) 14.2% (2/14)
Chen et al. [55] 2.3% (6/265) 22.2% (2/9)
Park et al. [56] 8.9% (14/158) 33.3% (7/21)
Present study 3.0% (5/165) 27% (14/51)
Overall 6.1% (200/3281) 29.5% (256/868)

NA, not available.
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the literature, ranging from 0 to 33% in cases of pure IDP
and 9e75% in cases of atypical papilloma [4,13e16]
(Table 3). Owing to the risk of undersampling in a CNB
and underestimation of papillary lesions, IDP has been
traditionally treated with surgical excision [10,17].

In this study, the overall upgrade rate of IDP was 27% in
atypical papillomas and 3% in pure IDPs. Patients with IDP
and ADH had significantly higher likelihood of harboring
BC in the surgical excision with an odds ratio of 9.69, in
accordance with the current literature that suggests surgical
excision for all cases with atypia [2,18e21]. These findings
further support that ADH, and not IDP, drives the risk of
upgrade to carcinoma.

In the compiled data of 38 published studies with similar
design as the present study (Table 3), comprising more than
2000 IDPs, the overall upgrade rate was 6.1% in pure IDP
and 29.5% in atypical papilloma, which included those with
focal atypia, ADH, ALH, or LCIS. Comparative analysis of
this body of literature is confounded by the lack of stan-
dardization in methodology (e.g. pure IDP versus atypical
papilloma, biopsy slide review, radiologic-pathologic cor-
relation, and so on). That said, the more recent and well-
controlled studies of the topic indicate a low upgrade rate
for pure papillomas. For instance, in a large study by Han
et al. [22], the upgrade rate of pure papilloma to malig-
nancy was reported as low as 0.8%.

Owing to the low risk of upgrade rate in some studies,
expectant management with clinical and radiological
follow-up has been proposed for patients with pure IDP [3].
Imaging methods traditionally do not seem to be able to
accurately distinguish between benign papillary lesions and
those with malignant potential [23], as we did not find an
association between imaging findings and upgrade rate in
this study. However, the vast majority of cases in the pre-
sent study (97%) had imaging results concordant with
pathologic findings, which is reassuring when it comes to
patient follow-ups. Nakhlis et al. [17] reported that all cases
of pure IDP that upgraded to BC in their study had
discordant radiologic-pathologic findings. Some studies
found an association between mass-forming lesions on
imaging with subsequent histologic upgrade in excision
specimen [24,25]. The presence of calcifications seems to
be controversial when related to upgrade with some studies
suggesting a positive association between the calcifications
and the upgrade [26,27], while others show the reverse
[24]. Of the 19 cases that upgraded to carcinoma on sur-
gical excision in our study, only one case was deemed
discordant on radiologic-pathologic correlation. This case
(case 18) had a 2.6-cm nonmass enhancement on MRI with
the subsequent CNB showing a 3-mm IDP in association
with ADH. There was a 10-mm invasive lobular carcinoma
and a 2.0-mm focus of DCIS on surgical excision specimen
(Table 2). Overall, we did not find a significant association
between the upgrade rate and radiologic-pathologic corre-
lation or the reason for biopsy (i.e. mass or calcifications)
possibly due to the overwhelmingly concordant cases
(Table 1).

After review of the surgically excised specimen slides
for the five pure IDP cases with upgrade, we categorized
the discrepancy as possible incidental in four cases (cases
1, 3, 4, 5) and misinterpretation (“undercalling”) of the
CNB findings in one case (case 2). In all four cases with
incidental upgrade, a 9-gauge needle was used, yielding
multiple cores. All four cases showed radiologic-pathologic
concordance. Therefore, we believe that undersampling did
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not play a role in the upgrade. In the misinterpreted case
(case 2), a monomorphic population of ductal cells with
focal stratification in a papillary arrangement is noted
(Fig. 1C). In retrospect, the case should have been called
atypical papilloma (Table 2).

We found older age (>53 years) to be a risk factor for
surgical upgrade. In the study by Ahmadiyeh et al. [10],
patients with atypical papilloma were significantly older
than those with no atypia. Several studies suggested that
older age is a risk factor for pathological upgrade in
papillary lesions [18,28,29]. Conversely, Leithner et al. [30]
did not find a significant association between upgrade to
carcinoma and age; however, their study is limited by a
relatively small sample size. Our study supports this finding
and underlines the significance of age as a talking point
during breast management consultation.

Surprisingly, risk factors that had been classically
associated with upgrade to BC, such as concomitant diag-
nosis of BC and the microscopic size measured on the slide,
did not reach statistical significance in this study. Several
authors have reported that larger IDP lesions are associated
with higher upgrade rate [20,29,31,32]. The study by Jaffer
et al. [33] found no risk of upgrading in 46 patients with
IDP smaller than 2 mm. In contrast, Glenn et al. [34] re-
ported an upgrade rate of 7% in IDP smaller than 5 mm,
showing that there is no threshold in which IDP can be
ignored. In the present study, we decided to use the
microscopic size of IDP measured on the slide for our
analysis. The decision was based on the lack of consistency
in the imaging modalities, abnormal findings, and mea-
surement reporting. For example, more than half of our
patients were biopsied because of calcifications and non-
mass enhancements. Interestingly, in the study by Li et al.
[35], only the size measured on the slide, not the radiologic
size, was predictive of upgrade.

In summary, our results support surgical excision of IDP
on CNB when associated with ADH or diagnosed in
women aged older than 53 years. The low surgical upgrade
rate of 3% for pure IDP on CNB in younger women should
be part of the management discussion.
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et al. Intraductal papilloma without atypia on image- guided breast

biopsy: upgrade rates to carcinoma at surgical excision. Breast Care

2018;13:364e8.

[31] Jakate K, De Brot M, Goldberg F, Muradali D, O’Malley FP,

Mulligan AM. Papillary lesions of the breast: impact of breast pa-

thology subspecialization on core biopsy and excision diagnoses. Am

J Surg Pathol 2012;36:544e51.

[32] Tse GM, Tan PH, Lacambra MD, Jara-Lazaro AR, Chan SK, Lui PC,

et al. Papillary lesions of the breast - accuracy of core biopsy. His-

topathology 2010;56:481e8.

[33] Jaffer S, Nagi C, Bleiweiss IJ. Excision is indicated for intraductal

papilloma of the breast diagnosed on core needle biopsy. Cancer

2009;115:2837e43.

[34] Glenn ME, Throckmorton AD, Thomison JB, Bienkowski RS. Pap-

illomas of the breast 15 mm or smaller: 4-year experience in a

community-based dedicated breast imaging clinic. Ann Surg Oncol

2015;22:1133e9.

[35] Li X, Aho M, Newell MS, Clifford K, Patel JG, Jou S, et al. Papil-

loma diagnosed on core biopsies has a low upgrade rate. Clin Imag

2020;60:67e74.

[36] Agoff SN, Lawton TJ. Papillary lesions of the breast with and

without atypical ductal hyperplasia: can we accurately predict benign

behavior from core needle biopsy. Am J Clin Pathol 2004;122:

440e3.

[37] Masood S, Loya A, Khalbuss W. Is core needle biopsy superior to

fine-needle aspiration biopsy in the diagnosis of papillary breast le-

sions? Diagn Cytopathol 2003;28:329e34.

[38] Lewis JT, Hartmann LC, Vierkant RA, Maloney SD, Shane

Pankratz V, Allers TM, et al. An analysis of breast cancer risk in

women with single, multiple, and atypical papilloma. Am J Surg

Pathol 2006;30:665e72.

[39] Ashkenazi I, Ferrer K, Sekosan M, Marcus E, Bork J, Aiti T, et al.

Papillary lesions of the breast discovered on percutaneous large core

and vacuum-assisted biopsies: reliability of clinical and pathological

parameters in identifying benign lesions. Am J Surg 2007;194:

183e8.
[40] Eun SK, Cho N, Joo HC, Jeong SP, Sun MK, Woo KM. Sono-

graphically-guided 14-gauge core needle biopsy for papillary lesions

of the breast. Korean J Radiol 2007;8:206e11.
[41] Valdes EK, Tartter PI, Genelus-Dominique E, Guilbaud DA, Rose-

nbaum-Smith S, Estabrook A. Significance of papillary lesions at

percutaneous breast biopsy. Ann Surg Oncol 2006;13:480e2.
[42] Shin HJ, Kim HH, Kim SM, Yang HR, Jeong-Hee S, Gui Young K,

et al. Papillary lesions of the breast diagnosed at percutaneous

sonographically guided biopsy: comparison of sonographic features

and biopsy methods. Am J Roentgenol 2008;190:630e6.
[43] Sakr R, Rouzier R, Salem C, Antoine M, Chopier J, Daraı̈ E, et al.

Risk of breast cancer associated with papilloma. Eur J Surg Oncol

2008;34:1304e8.

[44] Bernik SF, Troob S, Ying BL, Simpson SA, Axelrod DM, Siegel B,

et al. Papillary lesions of the breast diagnosed by core needle biopsy:

71 cases with surgical follow-up. Am J Surg 2009;197:473e8.

[45] Bode MK, Rissanen T, Apaja-Sarkkinen M. Ultrasonography-guided

core needle biopsy in differential diagnosis of papillary breast tu-

mors. Acta Radiol 2009;50:722e9.

[46] Tseng HS, Chen YL, Chen ST, Wu YC, Kuo SJ, Chen LS, et al. The

management of papillary lesion of the breast by core needle biopsy.

Eur J Surg Oncol 2009;35:21e4.

[47] Chang JM, Han W, Moon WK, Cho N, Noh DY, Park IA, et al.

Papillary lesions initially diagnosed at ultrasound-guided vacuum-

assisted breast biopsy: rate of malignancy based on subsequent sur-

gical excision. Ann Surg Oncol 2011;18:2506e14.

[48] Kim MJ, Kim SI, Youk JH, Moon HJ, Kwak JY, Park BW, et al. The

diagnosis of non-malignant papillary lesions of the breast: compari-

son of ultrasound-guided automated gun biopsy and vacuum-assisted

removal. Clin Radiol 2011;66:530e5.

[49] Brennan SB, Corben A, Liberman L, Dershaw DD, Brogi E, Van

Zee KJ, et al. Papilloma diagnosed at MRI-guided vacuum-assisted

breast biopsy: is surgical excision still warranted? Am J Roentgenol

2012;199:512e9.

[50] Weisman PS, Sutton BJ, Siziopikou KP, Hansen N, Khan SA,

Neuschler EI, et al. Non-mass-associated intraductal papillomas: is

excision necessary? Hum Pathol 2014;45:583e8.

[51] Hong YR, Song BJ, Jung SS, Kang BJ, Kim SH, Chae BJ. Predictive

factors for upgrading patients with benign breast papillary lesions

using a core needle biopsy. J Breast Cancer 2016;19:410e6.
[52] Seely JM, Verma R, Kielar A, Smyth KR, Hack K, Taljaard M, et al.

Benign papillomas of the breast diagnosed on large-gauge vacuum

biopsy compared with 14 gauge core needle biopsy e do they require

surgical excision? Breast J 2017;23:146e53.

[53] Khan S, Diaz A, Archer KJ, Lehman RR, Mullins T, Cardenosa G,

et al. Papillary lesions of the breast: to excise or observe? Breast J

2018;24:350e5.
[54] Kiran S, Jeong Y, Nelson M, Ring A, Johnson M, Sheth P, et al. Are

we overtreating intraductal papillomas? J Surg Res 2018;231:387e94.

[55] Chen P, Zhou D, Wang C, Ye G, Pan R, Zhu L. Treatment and

outcome of 341 papillary breast lesions. World J Surg 2019;43:

2477e82.

[56] Park SY, Ko SS, Yoon CS, Lee HK, Kang SS, Hur MH. Factors

associated with disease upgrading in patients with papillary breast

lesion in core-needle biopsy. Gland Surg 2020;9:919e24.

http://refhub.elsevier.com/S0046-8177(20)30219-7/sref24
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref24
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref24
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref24
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref24
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref25
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref25
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref25
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref25
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref26
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref26
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref26
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref26
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref26
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref27
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref27
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref27
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref27
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref28
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref28
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref28
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref28
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref29
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref29
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref29
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref29
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref30
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref30
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref30
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref30
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref30
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref31
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref31
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref31
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref31
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref31
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref32
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref32
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref32
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref32
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref33
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref33
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref33
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref33
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref34
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref34
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref34
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref34
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref34
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref35
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref35
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref35
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref35
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref36
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref36
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref36
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref36
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref36
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref37
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref37
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref37
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref37
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref38
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref38
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref38
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref38
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref38
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref39
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref39
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref39
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref39
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref39
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref39
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref40
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref40
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref40
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref40
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref41
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref41
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref41
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref41
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref42
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref42
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref42
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref42
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref42
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref43
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref43
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref43
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref43
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref44
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref44
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref44
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref44
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref45
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref45
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref45
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref45
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref46
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref46
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref46
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref46
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref47
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref47
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref47
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref47
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref47
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref48
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref48
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref48
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref48
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref48
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref49
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref49
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref49
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref49
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref49
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref50
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref50
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref50
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref50
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref51
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref51
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref51
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref51
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref52
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref52
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref52
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref52
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref52
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref52
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref53
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref53
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref53
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref53
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref54
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref54
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref54
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref55
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref55
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref55
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref55
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref56
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref56
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref56
http://refhub.elsevier.com/S0046-8177(20)30219-7/sref56

	Upgrade rate of intraductal papilloma diagnosed on core needle biopsy in a single institution
	1. Introduction
	2. Materials and methods
	3. Results
	4. Discussion
	References


