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Purpose: Intraductal papilloma (IDP) is a benign breast disease
with malignant potential, for which complete surgical excision is
usually recommended. The aim of the present study was to in-
vestigate predictive factors for upgrading patients with a benign
papillary lesion (BPL). Methods: This study was an observational
study using a prospectively collected cohort. In total, 13,049 pa-
tients who underwent a core needle biopsy (CNB) for a breast le-
sion between January 2009 and May 2015 were enrolled. We re-
viewed all patients with pathologically confirmed BPL from a
CNB. Results: Surgical treatment was performed for 363 out of a
total of 592 lesions. According to the pathological differences,
the lowest upgrade rate was shown in IDP without atypia (with-
out atypia, 6.0%; with atypia, 26.8%; papillary neoplasm, 31.5%;
p<0.001). The univariate analysis showed that, in IDP without

atypia, the age at diagnosis, size of BPL on ultrasonography, and
density on mammography were associated with upgrading. The
multivariate analysis revealed that age >54 years and lesion size
>1 cm were significantly associated with upgrade to malignancy
(odds ratio [OR]=4.351, p=0.005 and OR=4.236, p=0.001, re-
spectively). Conclusion: The indications for surgical treatment can
be defined as age >54 years and mass size >1 cm, even in IDP
without atypia in the CNB results; this also includes cases of IDP
with atypia or papillary neoplasm. Therefore, we suggest that
close observation without surgery is sufficient for younger women
with a small IDP without atypia.
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INTRODUCTION

Intraductal papilloma (IDP) is a relatively common benign
tumor that forms in the breast and requires surgical treat-
ment. When a core needle biopsy (CNB) of the breast identi-
fies a papillary lesion (PL), surgical treatment is performed
because of the malignant potency of these lesions [1-3].

Traditionally, a benign papillary lesion (BPL) is generally
treated with a complete excision. However, doubts have been
raised that surgical treatment is necessary for all patients with
BPLs [4-7]. Many previous studies have attempted to deter-
mine the necessity of surgical treatment in patients with IDP
[2,6-8]. In fact, the upgrade rate of BPLs is the most accurate
way to compare the results before and after a surgical proce-
dure. However, only a few studies fulfill the necessary condi-
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tions. In several small case studies comparing surgical results,
0% to 19% of BPLs were upgraded to malignancy [5-7,9].

Based on pathologic findings, PLs of the breast are divided
into benign IDP, with or without atypia, and papillary carci-
noma. In recent years, it has been argued that the potential for
malignancy could be revealed using immunohistochemistry
or several histopathological molecular biomarkers on the pre-
operative CNB from the PL [1,10-13]. Some studies have also
analyzed several radiological characteristics to predict the ma-
lignant risk of a BPL [14-16]. Diagnostic accuracy and meth-
ods to determine the malignant potency of PLs are more ac-
curate today than in the past. Therefore, surgical excision is
not always necessary [2,7,16].

The present study investigated predictive factors for up-
grading lesions in a large population of patients with BPLs
from a single institution using a core biopsy.

METHODS

Patients
This study was an observational study using a prospectively
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Figure 1. The schematic diagram outlines the process for selecting eli-
gible cases for analysis.

F/u=follow-up; BI-RADS =Breast Imaging Reporting and Data System;
IDP =intraductal papilloma.

collected cohort. In total, 13,049 patients who underwent a
CNB for a breast lesion between January 2009 and May 2015
were enrolled. All patients had a pathologically confirmed
BPL from a CNB and were surgically treated.

We analyzed data in detail, including patient symptoms at
the time of diagnosis, past history, and information on family
history of breast cancer for the 592 cases identified as BPL. All
patients were evaluated using radiologic examinations (breast
ultrasonography [USG] and mammography [MMG]) prior to
surgery. We also reviewed several radiologic findings. Of the
592 cases, 363 cases underwent surgery; 122 cases were fol-
lowed up without surgery; and 107 cases did not attend a fol-
low-up appointment (Figure 1). Our study was approved by
the Institutional Review Board (KC16RISI0471).

Treatment and follow-up

All surgeries were performed by three experienced breast
surgeons. All biopsies were performed by two experienced ra-
diologists prior to surgery. We recommended surgery for all
PLs that were diagnosed during the study period. However, if
the size of the biopsy lesion was small, a follow-up breast USG
was performed within 3 to 6 months and surgery was recom-
mended if remnant lesions were observed. One of three types
of surgical treatments was performed: excision, wide excision,
or vacuum-assisted excision, based on each patient’s prefer-
ence. Predominantly, excision or vacuum-assisted excision
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was performed when resection margin status assessment was
not required. If assessment of the surgical resection margin
was required, a wide excision was considered. However, surgi-
cal treatment was not performed if the patient refused. When
a patient was diagnosed with breast cancer at the same time,
the surgery was performed for breast cancer treatment. In ad-
dition, further treatment for breast cancer was conducted
properly when malignancy was confirmed with postoperative
pathology.

All patients were followed-up from the date of diagnosis of
the BPL until September 2015, when data were analyzed for
this study.

Definitions

Mass size was defined as the longest diameter of the lesion
as measured on breast USG before surgery and the Breast Im-
aging Reporting and Data System (BI-RADS) category was
dependent on the breast USG results. A lesion located within
2 cm of the nipple was defined as a central location, and any
location further away was defined as a peripheral location, on
breast USG.

Surgery within 6 months after diagnosis was defined as a
surgical treatment case. When a patient did not have any re-
cords related to the breast, including records in another de-
partment, after diagnosis, this was defined as follow-up loss.

Pathologically, papillary neoplasms include invasive papil-
lary carcinoma, IDP, intraductal papillary carcinoma, and en-
capsulated papillary carcinoma, according to the World
Health Organization classification, fourth edition. In fact, le-
sions are diagnosed as papillary neoplasms when an accurate
diagnosis is impossible but papillary architecture is confirmed
on CNB. If atypical epithelial proliferation was confirmed
within the papilloma, it was defined as IDP with atypia or, if
not, as IDP without atypia.

When postoperative pathologic results showed ductal carci-
noma in situ (DCIS) or invasive cancer compared with the
preoperative BPL results, it was defined as an upgrading le-
sion.

Statistics

Statistical analyses were performed using the IBM SPSS
version 20.0 software (IBM Corp., Armonk, USA). We used
chi-square tests or t-tests to compare categorical and continu-
ous variables, respectively, between the two groups. Similar
statistics were applied to the three stratified groups. The re-
sults are described as the means + the standard deviations
(SDs) as numbers (%) and were considered statistically signif-
icant at p<0.05. A multivariate binary logistic regression
model was used to analyze variables found to be statistically
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significant (p<0.1) in univariate analyses. The results are rep-
resented as odds ratios (ORs) with 95% confidence intervals.

RESULTS

Of the 13,049 biopsies, a total of 592 cases (571 patients)
were confirmed as a BPL by a core biopsy of the breast. Of
these, a surgical treatment was performed for 363 lesions.
Three hundred twenty-nine eligible cases remained after ex-
cluding 20 cases with synchronous breast cancer (including
unilateral and/or contralateral) and/or BI-RADS category 6
lesions, and 14 cases in which there were no remnant lesions
in the postoperative pathologic results (Figure 1).

Based on the pathologic results from the CNB prior to sur-
gery, the BPLs were classified into three groups: IDP without
atypia (n=234), IDP with atypia (n=41), or papillary neo-
plasm (n=54). After comparing the groups, the lowest up-
grade rate was found in the IDP without atypia group (p<
0.001) (Table 1).

Clinicoradiologic features according to upgrade status

Only 14 of the 234 cases were confirmed as upgrade to ma-
lignancy, including five cases of invasive cancer and nine cases
of DCIS. The mean age at diagnosis in the upgrade group was
54.8+11.9 years, which was approximately 10 years older than
the mean age of the not upgraded group (p <0.001). Based on
the clinical age of menopause, we set the appropriate age cut-
off value at 55 years. The age at diagnosis was also significantly
different between the two groups (p=0.001).

Comparison between the preoperative radiologic results of
the two groups revealed only two factors that were signifi-
cantly different. Upgrade to malignancy was associated with a
larger sized lesion on USG and lower density on MMG
(p=0.002 and p<0.001, respectively). On the other hand,
multifocality, BI-RADS category, and lesion location were not
associated with an upgrade. There was approximately 95%
concordance between radiologic and pathologic results in
both groups, meaning that there was no significant difference
in concordance (Table 2).

In addition, in the upgrade group, there was a trend towards

Table 1. Upgrade rate of the papillary lesions according to the patho-
logical differences

IDP without IDP with Papillary
atypia atypia neoplasm ’
Upgrade M=23)  (=41) (=54  PA°
No. (%) No. (%) No. (%)
Not upgrade 220 (94.0) 30(73.2) 37 (68.5) <0.001
Upgrade 14 (6.0) 11 (26.9) 17 (31.5)

IDP =intraductal papilloma.
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Table 2. Clinicoradiologic features depending on the upgrade in intra-
ductal papilloma without atypia in the univariate analysis

Not upgrade Upgrade
Characteristic (n=220) (h=14) p-value
No. (%) No. (%)
Age (yr)
Mean+SD 451+10.2 548+119  <0.001
<55 185 (84.1) 7(50.0) 0.001
>55 35(15.9) 7(50.0)
Mass size (cm)
Mean+SD 1.1£1.2 1.6+1.0 0.085
<1 141 (64.1) 4(28.6) 0.002
>1 79 (35.9) 10(71.4)
Multifocality 0.630
Negative 159 (72.3) 10(71.4)
Positive 61(27.7) 4(28.6)
BI-RADS category 0.528
0 1(0.5) 0
1 1(0.5) 0
2 2(0.9 0
3 36 (16.4) 2(14.3
4 177 (80.5) 12(85.7)
5 3(1.4) 0
Breast density* <0.001
1 6(2.7) 0
2 26 (12.0) 7(50.0)
3 107 (48.6) 6 (42.9)
4 81(36.9) 1(7.1)
Location 0.493
Central 119 (54.1) 6(42.9)
Peripheral 101 (45.9) 8(57.1)
Concordance 1.000
Concord 208 (94.5) 13(92.9)
Discord 12 (5.5) 1(7.1)
Palpability 0.092
Negative 188 (85.5) 10(71.4)
Positive 32 (14.5) 4(28.6)
Nipple discharge 0.085
Negative 155 (70.5) 12 (85.7)
Positive 65 (29.5) 2(14.3)
Hx. of benign breast disease 0.852
Negative 194 (88.2) 13(92.9)
Positive 26 (11.8) 1(7.1)
Hx. of breast cancer 1.000
Negative 215(97.7) 14 (100)
Positive 5(2.3) 0
F/Hx. of breast cancer 1.000
Negative 201 (91.4) 13(92.9)
Positive 19(8.6) 1(7.1)

BI-RADS =Breast Imaging Reporting and Data System; Hx. =history;
F/Hx. =family history.

*Mammaographic density by BI-RADS classification system (breast density:
type 1, almost entirely fat, glandular tissue is less than 25%; type 2, scattered
fibroglandular tissues, ranging from 25% to 50% of the breast; type 3, hetero-
geneously dense parenchyma, ranging 51% to 75% of the breast tissue; type
4, the breast contains greater than 75% glandular and fibrous tissue).
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a higher proportion of palpable masses and lower proportion
of nipple discharge symptoms (including serous or bloody
discharge) at diagnosis. However, these trends were not statis-
tically significant (p=0.092 and p=0.085, respectively). A
past history of benign breast disease, breast cancer, or a family

Table 3. Factors influencing the upgrade to malignancy in intraductal
papilloma without atypia in the multivariate analysis

Characteristic OR 95% Cl p-value
Age >55yr 4.351 1.576-12.071 0.005
Size >1cm 4.236 1.012-10.256 0.001
Breast density* (>50%) 0.481 0.133-1.529 0.107
Palpable mass 0.590 0.223-2.605 0.632
Nipple discharge 1.952 0.642-11.062 0.285

OR=0d(ds ratio; Cl=confidence interval.

*Mammographic density by Breast Imaging Reporting and Data System clas-
sification system (oreast density: type 1, almost entirely fat, glandular tissue is
less than 25%; type 2, scattered fibroglandular tissues, ranging from 25% to
50% of the breast; type 3, heterogeneously dense parenchyma, ranging 51%
to 75% of the breast tissue; type 4, the breast contains greater than 75%
glandular and fibrous tissue).

120 r M Upgrade
5.2% M Not-upgrade
100 _
p=0.005

80

60
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20
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history of breast cancer was not significantly different between
the two groups.

The multivariate analysis revealed that age >54 years and
lesion size >1 cm were significantly associated with upgrade
to malignancy (OR=4.351, p=0.005 and OR=4.236, p=
0.001, respectively) (Table 3).

Upgrade rate according to the age-specific distribution

According to the age-specific distribution, IDP was most
commonly diagnosed in patients in their 40s (41%). The up-
grade rate increased in elderly patients. When age was divided
into 10-year intervals, the highest upgrade rate was seen in pa-
tients in their 60s (33.3%, p=0.005). When the age was divided
into 20-year intervals, the highest upgrade rate was observed
in patients in their 60s and 70s (30.0%, p=0.001) (Figure 2).

Upgrade rate and mass size changes in patients who did not
undergo an initial surgery
There was confirmed available follow-up data for 122 cases

160 5.0% M Upgrade
140 + M Not-upgrade
=0.001
120 P
S 100 |
3
5 O 6%
2 60}
40 r 30.0%
20
O 1 1
20-30 40-50 60-70

Age (yr) 9

Figure 2. Distribution of intraductal papilloma depending on the age at the diagnosis. Patients age was divided into 10-year (A) or 20-year (B) inter-
vals. Blue color represents upgrade to malignancy, and red color represents absence of upgrade, by comparing the pathologic results before and af-

ter surgery.

Table 4. Presentation and summary of the upgrade cases, including atypical ductal hyperplasia, in the follow-up cases

Initial Postoperative
Date of Dx. (Age, yr) Pathology Size (cm) Breast density* Operation (date) Size (cm)’ Final pathology
Case 1 06/28/2009 (50) IDP 05 3 WE ¢ SLNB (09/28/2012) 1.9 (+1.4) IDC
Case 2 01/06/2012 (63) PN 19 3 WE ¢ SLNB (04/02/2013) 3.4 (+1.5) IDC
Case 3 10/05/2009 (38) IDP 05 4 Excision (10/26/2010) 0.5(0) ADH
Case 4 07/21/2011 (35) IDP 04 4 Excision (10/13/2015) 1.2 (+0.8) ADH

Dx. =diagnosis; IDP =intraductal papilloma; WE ¢ SLNB = wide excision with sentinel lymph node biopsy; IDC =invasive ductal carcinoma; PN =papillary neoplasm;
ADH=atypical ductal hyperplasia.

*Mammographic density by Breast Imaging Reporting and Data System classification system (breast density: type 1, almost entirely fat, glandular tissue is less
than 25%; type 2, scattered fibroglandular tissues, ranging from 25% to 50% of the breast; type 3, heterogeneously dense parenchyma, ranging 51% to 75% of
the breast tissue; type 4, the breast contains greater than 75% glandular and fibrous tissue); *Size change =the size of lesion at the time of operation-the size of le-
sion at the time of diagnosis.
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of the 229 cases that did not undergo an initial surgery for
BPL. During the mean follow-up period of 27.6 + 25.1 months,
the mass size on the breast USG increased in only 19 cases
(15.6 %); it did not increase (remained the same or decreased)
in 103 cases. The mean size change on the breast USG was
-0.18+0.45 cm. The value was different between the two
groups “increase” group, +0.42+ 0.21 cm; “no increase” group,
-0.29+0.70 cm. Eighteen cases underwent a surgical excision
during the follow-up period, including eight cases (42.0%) in
the “increase” group and 10 cases (10.0%) in the “no increase”
group. Upgrade to malignancy was identified in only two cas-
es, both in the “increase” group. In other words, the upgrade
rate in the “increase” group was 25.0% and 0% in the “no in-
crease” group. Additionally, atypical ductal hyperplasia was
found in one case in each group (Table 4).

DISCUSSION

In this study, we determined the upgrade rate for BPLs from
CNB results and the predictive factors for upgrade to malig-
nancy. Of the different BPL types, we determined that IDP
with atypia and papillary neoplasms on a CNB should be
treated with surgical excision to preclude the malignant po-
tential; the confirmed upgrade rates were as high as 26.8%
and 31.5%, respectively. On the other hand, IDP without
atypia was considered to have a low malignant potential with
an upgrade rate of 6.0%. Of the 234 cases of IDP without
atypia diagnosed from a core biopsy that underwent surgical
treatment, the significant upgrade-related factors were older
age at diagnosis (> 54 years) and greater mass size (>1 cm).
Therefore, traditional surgical treatment should be performed
when elderly patients present with larger masses, even in IDP
without atypia. Surgical treatment may be omitted in younger
woman with smaller IDP without atypia on CNB.

IDP is a benign breast disease with a variety of clinical pre-
sentations. Common symptoms include nipple discharge
(spontaneous or persistent, or serous or bloody) or a palpable
mass. It is also not uncommon for an asymptomatic case to be
diagnosed during a radiological screening examination. The
relationship between these clinical symptoms and the BPL
upgrade rate has been debated in the literature [3,17,18]. The
present study analyzed the correlation between clinical symp-
toms and upgrade to malignancy after collecting information
on nipple discharge and palpable masses for IDP without
atypia. In the univariate analysis, the upgrade group exhibited
a trend toward a higher incidence of palpable masses and
lower rate of nipple discharge at diagnosis. However, these
trends were not significant in the multivariate analysis.

Papillary breast lesions are divided into benign IDP without
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atypia, benign IDP with atypia, and malignancy (noninvasive
carcinoma and invasive carcinoma) that appears as a broad
spectrum pathologically. There is no disagreement that IDP
with atypia has a high upgrade rate and high malignancy risk.
However, the upgrade rate has been variably reported in IDP
without atypia, and the best method to effectively treat IDP
without atypia is still uncertain [1,6-8,19]. Nakhlis et al. [7] re-
ported an upgrade rate of 6%, and based on this, they suggest-
ed that surgical treatment may not be necessary for IDP with-
out atypia. They argued that careful observation may be suffi-
cient if a patient had neither a palpable mass nor radiologic-
pathologic discordance. A meta-analysis published in 2013 de-
scribed the risk factors associated with the underestimation of
PL, such as atypia and positive mammographic findings [20].

In recent years, histopathological efforts to differentiate be-
tween benign or malignant PLs prior to surgery have been re-
ported. These methods included immunohistochemistry for
several molecular biomarkers and cell cycle markers (such as
cytokeratin 5/6, p63, and Ki-67) and resulted in a more accu-
rate diagnosis [1,10,12,13,21,22]. In addition, these studies re-
ported that features such as microcalcification or high density
on MMG, larger mass size on USG, radiologic-pathologic dis-
cordance, and older age, could predict the malignant risk of
BPL. As a result, the number of recommendations for surgical
excision for PL was significantly reduced. The accuracy of im-
age-guided large core biopsies has improved with higher sen-
sitivity and specificity. However, in order to omit a surgical
excision, radiologic-pathologic concordance and an accurate
biopsy to obtain sufficient tissue prior to surgery is necessary.
In addition, these earlier studies had several imitations, in-
cluding relatively small study sizes or unconfirmed pathologi-
cal results from surgery for many cases. Future research with
larger studies and sufficient surgical outcomes will be neces-
sary to address these limitations [14-17,20,23,24].

The awareness of IDP is changing; therefore, changes must
be made to the diagnostic and treatment approaches. Surgical
treatment is still needed to rule out malignant potential in a
PL, although the importance of surgery has been reduced.
Therefore, it is important to properly select patients for whom
surgical treatment is necessary. According to the current
study, elderly patients with larger lesions are encouraged to
consider surgical treatment, even if the BPL is diagnosed as
IDP without atypia.

In the follow-up data for the patients who did not undergo
an initial surgery, increased mass size was shown in some pa-
tients (15.6%), but the upgrade rate was only 1.6% (2/122 pa-
tients). Two upgrading patients with confirmed malignancy
after surgery were elderly and belonged to the group with in-
creased tumor size. Although the follow-up period was inade-
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quate, the results showed that close observation without sur-
gery is safe because of the very low upgrade rate.

There were a number of limitations in this study. The number
of patients lost to follow-up was substantial (n=107). However,
we also followed-up and analyzed a large number of patients
(n=122). Additionally, we used a well-organized prospective
data collection that included a wealth of information. The anal-
ysis was performed to target a large number of cases for which
the surgical results were available in a single institution.

We proposed highly selective criteria for surgical excision
because we analyzed the biopsy results from patients with IDP
without atypia in detail. These patients were then classified
into three groups. Additionally, this is the first report that in-
cluded the follow-up data for patients who did not undergo
an initial surgery to confirm that the upgrade rate in BPL is
not high. The results of this study suggest that our criteria
have utility in selecting patients for surgical treatment.

In conclusion, surgical treatment for BPL should be careful-
ly determined. Indications for surgical treatment include age
>54 year and mass size >1 cm, even in IDP without atypia;
this also includes IDP with atypia or papillary neoplasm in the
core biopsy results. Therefore, we suggest that close observa-
tion without surgery is sufficient for younger woman with
smaller IDP without atypia. Of course, surgical excision
should be considered when the mass size increases in elderly
patients during the observation.
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