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ABSTRACT

Background. Papillary lesions of the breast are a rela-
tively rare, but heterogeneous group ranging from benign
to atypical and malignant. Debate exists regarding the
optimal management of these lesions. In the absence of
more accurate risk-stratification models, traditional man-
agement guidelines recommend surgical excision, despite
the majority of lesions proving benign. This study sought to
determine the rate of malignancy in excised breast papil-
lomas and to elucidate whether there exists a population in
which surgical excision may be unnecessary.

Methods. A multicenter international retrospective review
of core biopsy diagnosed breast papillomas and papillary
lesions was performed between 2009 and 2013, following
institutional ethical approval. Patient demographics,
histopathological, and radiological findings were recorded.
All data was tabulated, and statistical analysis performed
using Stata.

Results. A total of 238 patients were included in the final
analysis. The age profile of those with benign pathology
was significantly younger than those with malignant
pathology (p < 0.001). Atypia on core needle biopsy was
significantly associated with a final pathological diagnosis
of malignancy (OR = 2.73). The upgrade rate from benign
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core needle biopsy to malignancy on the final pathological
sample was 14.4 %; however, only 3.7 % had invasive
cancer.

Conclusions. This international dataset is one of the lar-
gest in the published literature relating to breast
papillomas. The overall risk of malignancy is significantly
associated with older age and the presence of atypia on
core needle biopsy. It may be possible to stratify higher-
risk patients according to age and core needle biopsy
findings, thereby avoiding surgery on low-risk patients.

Papillary lesions of the breast are a heterogeneous group
encompassing a wide range of lesions ranging from benign
to atypical and malignant. Papillomas are proliferative
breast lesions and include solitary intraductal papillomas,
multiple papillomas, papillomatosis, and juvenile papillo-
matosis. Pathologically, these lesions are characterized by
an intraductal proliferation of epithelial and myoepithelial
cells overlying fibrovascular stalks.' They can be central or
peripheral in location and are not always readily detectable
on radiological imaging. Women with papillomas often
present with either serous or serosanguinous nipple dis-
charge. Historically, papillomas of the breast have fallen
under a B3 histological classification or lesion of uncertain
clinical significance, based on core biopsy results. In gen-
eral, these lesions proceed to surgical excision, as solitary
papillomas can harbor areas of atypia, carcinoma in situ, or
invasive cancer. Radiological imaging while helpful, can-
not reliably distinguish between benign and malignant
lesions. Recognized as a difficult diagnostic and
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therapeutic dilemma by Haagensen et al. in 1951, these
lesions still present problems today.” Preliminary data have
suggested that benign papillary lesions can be safely fol-
lowed using a watchful waiting approach in combination
with close radiological follow-up.** However, many of
these studies have suffered from inadequate sample size.
Other studies have suggested that all benign papillary
lesions of the breast should be excised, due to the high
upgrade rate to atypia or malignancy.’ Hence, the aim of
this study was to characterize the malignancy rate in
excised breast papillomas in order to ascertain the upgrade
rate to malignancy and to determine whether there exists a
population, in which these lesions can be managed
nonoperatively.

METHODS

A multicenter, retrospective, institutional review of core
needle biopsy diagnosed papillary breast lesions that pro-
ceeded to surgical excision was performed. Five institutions
took part in the study, namely (1) Cork University Hospital,
Cork, Ireland, (2) the Department of Surgical Oncology,
University of Toronto, Ontario, Canada, (3) the Department
of Surgery, Beaumont Hospital, Dublin, Ireland, (4) the
Departments of Breast Surgery, Radiology & Pathology,
Victoria Infirmary, Glasgow, United Kingdom, and (5) the
Department of Breast and Sarcoma Surgery, National Insti-
tute of Oncology, Budapest, Hungary.

Ethical approval was obtained through each institution’s
ethical review board. “Papillary breast lesions” encom-
passed: papillary lesion, papilloma with or without atypia,
intraductal papilloma, sclerosing papilloma, and complex
papillary lesion. All patients older than 18 years diagnosed
with breast papillomas between the years 2009 and 2013
were included. Data collected included basic demographic
data and core biopsy pathology along with the final exci-
sional biopsy result. Preoperative radiological imaging
findings were recorded. All radiological examinations were
reported by dedicated breast radiologists. Pathology was
reported in each institution by dedicated breast patholo-
gists. Patients with an incomplete dataset or those with a
preoperative diagnosis of cancer or DCIS were excluded.
B3 lesions are typically discussed at multidisciplinary
meetings in the institutions involved in this study. All data
were entered into an Excel spreadsheet initially. All sta-
tistical analyses were performed using Stata (version 9.2,
StataCorp, LP, College Station, TX). All tests were 2-sided
and a p value of <0.05 was considered statistically sig-
nificant. For comparisons between the final pathology
groups, the independent samples ¢ test was used for con-
tinuous variables and the Fisher exact test was used for
categorical variables. Multiple logistic regression was used
to investigate factors associated with a final diagnosis on

excisional biopsy of a benign or malignant lesion. Age and
core biopsy were included as independent variables in the
model.

RESULTS

Overall, 238 patients undergoing 247 procedures were
identified initially for inclusion; however, seven patients
had more than one surgical procedure. For these patients,
only one episode was included in order to avoid skewing
the data, as there was essentially identical data at two or
more separate visits. Therefore, a total of 238 patients (with
one procedure per patient) were included in the final
analysis. For the purpose of this study, only those patients
who proceeded to excisional biopsy were included; there-
fore, 100 % of patients who underwent core needle biopsy
proceeded to definitive surgical excision. Among 188
lesions with core biopsies showing benign papilloma, 27
(14.3 %) were upgraded to malignancy on excision,
whereas among 50 lesions with core biopsies showing
papillary lesion with atypia, 18 (36 %) were upgraded.
Patients who were upgraded were, on average, 10 years
older than patients with benign final pathology on excision
(Table 1). When the final pathology was subcategorized

TABLE 1 Comparison of age and core needle biopsy findings in
benign and malignant final pathology groups

Final pathology

Benign Malignant p value
(n =193, (n = 45,
81.1 %) 18.9 %)
Age, mean (SD) 50.11 (12.38) 61.71 (12.29) <0.001*
Core biopsy, n (%) 0.001°
Benign 161 (83.4) 27 (60)
Atypia 32 (16.6) 18 (40)
Ultrasound findings, 0.674°
n (%)
Cystic lesion 38 (19.7) 11 (24.4)
Solid lesion likely 98 (50.8) 22 (48.9)
benign
Solid lesion— 15 (7.8) 2 (4.4)
suspicious
Normal 6 (3.1) 0 (0.0)
Mammogram 0.331°
findings, n (%)
Calcifications only 23 (11.9) 5(11.1)
Mass 55 (28.5) 15 (33.3)
Non-mass 31 (16.1) 11 (24.4)
Normal 40 (20.7) 5(11.1)

? From independent samples 7 test
® From Fisher exact test
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into benign, atypia, carcinoma in situ, and invasive cancer,
age and core biopsy results remained significantly associ-
ated with malignancy (p < 0.001) (Table 2). The upgrade
rate from benign to atypia on final pathology was 11.2 %,
and again, age was seen to be significantly associated with
atypia (p < 0.001). Radiological findings for all cases were
recorded including ultrasonographic and mammographic
findings. The ultrasound and mammographic findings were
condensed into groups. Ultrasonographic findings were not
statistically different between the benign and malignant
final pathology groups. The most common ultrasound
finding was a solid lesion, likely benign. The most common
mammographic finding in both the benign and malignant
final pathology groups was a mass (Table 2). Despite the
fact that no lesion with a completely normal ultrasound was
upgraded to malignancy, there was no statistically signifi-
cant correlation between radiological findings and core
needle biopsy or final pathology results. Of interest, no
patient with a normal mammogram and benign core needle
biopsy was upgraded to malignancy; however, five patients
with a normal mammogram, but atypia on core needle
biopsy, were upgraded to malignancy.

On multivariate analysis, examining the correlation
between age, core biopsy, and final pathology results, we
found that older age (p < 0.001) and atypia on core biopsy
(p = 0.009) were significantly associated with malignant
final pathology (Table 3). We did not observe carcinoma
in situ in any patient under 35 years of age or invasive
cancer in any patient under 50 years of age.

TABLE 2 Univariate analysis
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TABLE 3 Multivariate analysis
QOdds ratio (95 % CI) p value
Age 1.07 (1.04-1.10) <0.001
Core biopsy 0.009
Benign 1
Atypia 2.73 (1.28-5.81)
DISCUSSION

This case series of clinical and radiological features,
associated with benign and malignant papillary breast
lesions, represents one of the largest in the published lit-
erature. Papillomas of the breast are extraordinarily diverse
clinical entities and account for approximately 1-4 % of
findings at core needle biopsy. Breast papillomas can occur
anywhere in the ductal system, but tend to favor the ter-
minal ductules, lactiferous sinuses, and peripheries of the
ductal system.® Whereas women with benign duct papil-
lomas have a 1.5-2 times higher incidence of future breast
cancer, women with atypia have an approximately 4.3
times higher risk of breast cancer compared with the gen-
eral population.”” Multiple intraductal papillomas, which
occur in approximately 10 % of cases of intraductal
papillomas, also confer an increased breast cancer risk.>'"
At triple assessment breast clinics, where lesions are
examined utilizing the three modalities of clinical, radio-
logical, and cytological features, patients may present with

Final pathology

Benign Atypia Carcinoma in situ Invasive cancer p value
(n = 156, 65.5 %) (n=37,155 %) (n=129,12.2 %) (n =16, 6.7 %)
Age, mean (SD) 48.69 (12.31) 56.11 (10.91) 58.66 (12.84) 67.25 (9.18) <0.001*
Core biopsy, n (%) <0.001°
Benign 140 (89.7) 21 (56.8) 20 (69) 7 (43.8)
Atypia 16 (10.3) 16 (43.2) 9 (31) 9 (56.3)
Ultrasound findings 0.578°
Cystic lesion 32 (20.5) 6 (16.2) 6 (20.7) 5 (31.3)
Solid lesion likely benign 82 (52.6) 16 (43.2) 15 (51.7) 7 (43.8)
Solid lesion—suspicious 9 (5.8) 6 (16.2) 1 (3.4 1(6.3)
Normal 5@3.2) 12.7) 0 (0.0) 0 (0.0)
Mammogram findings 0.802°
Calcifications only 18 (11.5) 5(13.5) 4 (13.8) 1(6.3)
Mass 45 (28.8) 10 (27) 8 (27.6) 7 (43.8)
Non-mass 25 (16) 6 (16.2) 8 (27.6) 3 (18.8)
Normal 32 (20.5) 8 (21.6) 4 (13.8) 1(6.3)

* From independent samples 7 test

® From Fisher exact test
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a pathological nipple discharge that may occasionally be
reproducible. Nipple smears can sometimes suggest fea-
tures consistent with an intraductal papillary proliferation.
Imaging findings in papillary breast lesions can be as
varied as the pathological findings. Mammograms are
frequently normal. If present, findings on imaging may be a
circumscribed benign appearing mass (often subareolar) or,
less commonly, a suspicious cluster of calcifications.''
Multiple papillomas are frequently peripheral and can be
bilateral.'? On breast ultrasound, the lesions may be seen as
well defined, smooth walled, hypoechoic masses. Alterna-
tively, a dilated duct with or without an intraductal mass or
cyst may be visible."? Imaging can present diagnostic dif-
ficulties, as small lesions can be radiologically occult or
have equivocal findings, though central papillomas are
more likely to be benign.'”'* Interestingly, this study
found that in patients without an abnormality on ultrasound
imaging, none were upgraded to malignancy on final
pathology.

B3 lesions, which are considered benign but are of
unknown biological potential, are generally discussed at
multidisciplinary team meetings in the institutions involved
in this study. The standard treatment of papillary breast
lesions which, in general, are classified as B3 lesions on
core needle biopsy, is surgical excision of the involved
duct. One of the limitations of this study is a lack of data on
long-term outcome, as the primary aim was to ascertain the
upgrade rate from core biopsy result to final pathology at
definitive surgical excision. A further limitation of the
study, is the disparity in case numbers from different
centers; however, this is balanced against the strength of
having an international dataset. Additionally, we do not
have information about the clinical presentations of the
lesions or the baseline risk of breast cancer in the study
patients. Furthermore, core biopsy may miss a neoplastic
lesion within the sample being biopsied. Other limitations
include lack of data about the needle gauge, lesional size,
and concordance with imaging. All data presented here,
refers to patients who underwent a definitive surgical
procedure for a B3 lesion. This potentially selects out a
higher incidence of malignant disease. Another point to
mention is that vacuum-assisted biopsy was not being
performed in the participating institutions at the time of
this study. It is postulated that this could potentially lower
the number of surgical procedures for benign papillomas,
while the overall upgrade rate may increase as those lesions
with suspicious features may proceed preferentially to
surgical excision. A recent study showed no difference in
the upgrade rate between those with core needle biopsy and
vacuum-assisted biopsy, and a further study published in
2011 suggested that regardless of whether patients had a
vacuum-assisted biopsy or core needle biopsy, all B3
lesions should proceed to definitive surgical excision.'>!'®

TABLE 4 Previously published papers larger case series

Paper Year Core biopsy Upgrade to
malignancy (%)

Rizzo et al.** 2013 Benign: 234 8.9
Atypia: 42 38

Fu et al.” 2012 Benign: 203 5.9
Atypia: 65 15.4

Ahmadiyeh et al.*’ 2009  Benign: 44 23
Atypia: 42 429

Jaffer et al.?® 2009 104 8.7

Cheng et al.?° 2009 228 9.2

MacGrogan et al.* 2003 Atypical: 119 27.7

Sohn et al.*® 2007  Atypia: 19 26.3

Jakate et al.'” 2012 Benign: 90 222

Glenn et al." 2013 146 4.8

There is considerable debate as to the optimal man-
agement of breast papillomas with benign pathology on
core needle biopsy. Disparate reports exist throughout the
literature of the upgrade rates from benign papillomas on
core biopsy to malignancy on the final pathology. Table 4
contains papers published with larger case series and with
variable upgrade rates. Jakate et al. had an overall upgrade
rate of 22.5 %, higher than the overall upgrade rate of
18.9 % seen in this study.'” We have shown a low upgrade
rate in younger women, suggesting it is reasonable in
young women with benign pathology on core needle biopsy
to offer radiological follow-up given the low risk of
malignancy in this population. On multivariate analysis, we
found that older age was independently associated with
malignancy and that the odds ratio was equal to 1.07 for
each year increase in age. Many studies have found older
age to be associated with an increased risk of malignancy at
surgical excision, though a recent smaller study did not find
any significant difference with age, and this was concor-
dant with one of the larger case series published, in which
again, no correlation was found between malignancy and
older age.'®>* The largest case series to date did find a
statistically significant effect with advancing age, similar to
the results seen in this study.”> The differences among
these studies as to whether age is a contributing factor to
upgrade rate may be accounted for by the actual upgrade
rate. Rizzo et al. had an overall upgrade rate to a lesion of
greater clinical significance of 28.6 % with age being sta-
tistically significant.”* However Fu et al., who found age
not to be statistically significant, had a lower upgrade rate
of 154 % for atypical lesions and 5.9 % for benign
lesions.** Sohn et al. did not find any statistically signifi-
cant difference in the mammographic findings in those who
were upgraded to malignancy, albeit they had low popu-
lation numbers (n = 34 patients).21 Fu et al., along with
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others, did not find any statistically significant correlation
between radiological findings and malignancy.'®*%** Some
studies have shown watchful waiting to be a reasonable
approach, particularly in those who are averse to surgical
intervention or in those unfit for surgery.”> However, Rizzo
et al. disagree with this approach given the high upgrade
rate (26.9 %) they observed when they looked at 234
intraductal papillomas.”* Another study found only a 3 %
upgrade rate in benign papillomas (n = 1 of 38) and 17 %
in sclerotic papillomas (n =1 of 6).* A further study
reported a 0 % malignancy upgrade rate in benign papil-
lomas (0 of 49), but an 18.2 % upgrade rate in atypical
papillomas (2 of 11)."® In this study the upgrade rate from a
benign core biopsy result to a malignant final pathological
result was 14.4 %. However, further analysis revealed only
3.7 % of patients with benign core needle biopsy results
had invasive cancer on final pathology, and age was a
statistically significant factor. Therefore, although the
upgrade rate in young women with breast papillomas is
low, it is not zero and better proven radiological follow-up
tools are necessary before we can fully recommend this
option to our patients.

Evidence supporting the excision of breast lesions con-
taining atypia is certainly incontrovertible. MacGrogan
et al. showed an upgrade rate from atypical lesions to
cancer of 27.7 %.>> The upgrade rate in this series from
atypia at core needle biopsy to invasive cancer at final
pathology was 18 %, indicating that atypia in papillomas
on core needle biopsy warrants excision. Of interest, the
latest edition of the WHO classification of breast tumors
avoids the term atypical papilloma, instead focusing on the
classification of ADH and DCIS within papillomas.*®
Breast surgery has been changing rapidly over the last
number of years with an increase in conservative surgical
management.

The ability to stratify patients with breast papillomas at
higher risk of atypia or malignancy into risk categories
based on age and adverse pathological features is poten-
tially advantageous. Based on these results, and the results
from other large case series in the published literature, all
breast papillomas should be excised because of the upgrade
rate to a lesion of greater clinical significance. These
authors, however, do feel that there is a role for prospective
observational trials in younger women with benign core
needle biopsy, e.g., in those younger than 35 years, as we
found no upgrade to invasive cancer in women of this age;
this may allow for more accurate risk stratification of breast
papillomas in the future, thereby reducing the need for
unnecessary operations. For example, women younger than
35 years could simply be followed with a watchful waiting
approach. Optimal imaging in this age group has yet to be
defined. In this cohort of patients, those under the age of
35 years were unlikely to have had mammograms, but

almost all had ultrasonographic imaging; therefore, we
would recommend ultrasound and/or MRI follow-up.
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