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Abstract

Purpose In recent years, routine excision of papillary neoplasms (PN) of the breast has been questioned and controversy
exists over when excision is necessary. The aim of this study was to evaluate the upstage rate to malignancy of core needle
biopsy (CNB) diagnosed PNs from multiple diagnostic centers in our area and to identify factors predictive of malignancy.
Methods Patients presenting to our surgical center between 2013 and 2017 for excision of CNB PN were evaluated. The
primary endpoint was upstage to malignancy. The association of age, diagnostic center where CNB performed, type of CNB,
palpability, discharge, clinical exam size, imaging size, family history of breast cancer, and presence of atypia, as risk factors
for upstaging to cancer were also evaluated.

Results Of the 317 PN cases, 83 upstaged to malignancy following surgical excision. 77% of patients with CNB of Atypi-
cal PN upstaged, 39% of PN with concurrent atypical ductal hyperplasia, and 0% of PN with concurrent atypical lobular
hyperplasia/flat epithelial atypia. Of the 206 non-atypical PNs on CNB, 3.4% upstaged to malignancy, but further review
demonstrated a 1% upstage rate when atypia excluded. Factors found to be associated with malignancy included: older patient
age, larger size, and presence of atypia.

Conclusion We recommend excision of PN with atypia, concurrent cancerous lesion, or radiologic—pathologic non-concord-
ance, and serial imaging follow up may be considered for image detected PN, less than 1 cm, with no atypia.
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Abbreviations Introduction

ADH Atypical ductal hyperplasia

ALH Atypical lobular hyperplasia Management of breast lesions has changed significantly over
APN  Atypical papillary neoplasms the past 20 years with the minimally invasive core needle
CNB Core needle biopsy biopsy (CNB) replacing routine surgical biopsy for diagno-
DCIS Ductal carcinoma in situ sis. However, it is recognized that core needle biopsy may
FEA  Flat epithelial atypia under sample an area of abnormality in some circumstances
MEC Myoepithelial cell layer and these are termed high-risk lesions. Although high-risk
PN Papillary neoplasms lesions themselves are benign, due to under sampling there

may be an area of associated malignancy that gets missed.
As such, these lesions can potentially be “upstaged” to
malignancy after surgical removal of the entire area.
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Traditionally, CNB diagnosed PNs have been surgically
excised due to risk of under sampling potentially missing a
malignancy. Because surgery poses risks to patients in addi-
tion to general discomfort, there is a trend toward less inva-
sive management. More recently, the necessity for routine
excision of papillary neoplasms has been called into ques-
tion; however, controversy still exists regarding under what
circumstances excision is required. Current literature reports
variable upstage rates following surgical excision of CNB
diagnosed PNs, ranging from 0.8 to 33% [2-7]. Addition-
ally, many of these studies are single institutional meaning
imaging, CNB, and surgical pathology are all done at one
location, which limits the generalizability of results. The aim
of this study was to evaluate the upstage rates of CNB diag-
nosed PN from multiple diagnostic centers across our met-
ropolitan region to identify factors predictive of malignancy,
and to identify a group of patients at low risk of malignancy.

Methods

Ethics was obtained from Providence Health Care Review
Board for this study. Patient information was de-identified
and coded

In our region, patients with breast complaints or abnor-
mal screening mammograms have diagnostic workups at
multiple diagnostic centers and are then referred by their
primary care physician for surgical management. Patients
having excision of papillary neoplasms between 2013 and
2017 at Mount St. Joseph Hospital were identified from pro-
spectively collected surgical data. Diagnosis, clinical, and
radiological data were confirmed and expanded by chart
review. Clinical details were taken from surgeon’s reports.
Imaging and CNB pathology details were taken from reports
in the surgeon’s chart. Diagnostic work up was performed
at 18 breast diagnostic imaging facilities with CNB pathol-
ogy performed at nine different hospitals in our regional
area. The technique for CNB was at the discretion of the
radiologist and equipment at different facilities varies. CNB
devices include spring loaded and vacuum assisted models
ranging in size from 9-16 guage. Stereocore is available at
four facilities and US guided CNB at all facilities perform-
ing CNB. CNB pathology is not reviewed preoperatively
unless there is a particular clinical concern. All surgery and
surgical pathology were performed at our regional hospital.

The primary endpoint was the frequency at which malig-
nancy (DCIS or invasive disease) was identified after com-
plete surgical excision. The association of age, diagnostic
center where core biopsy was performed, the type of biopsy
performed, palpability, discharge, clinical exam size, imag-
ing size, family history of breast cancer, and presence of
atypia, as risk factors for upstaging to cancer were also
evaluated. Statistical analyses used the Chi square test for
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categorical variables and the student ¢ test for continuous
variables. Multivariate analysis was performed using logistic
regression. Significance was set at p <0.05.

Results

During the study period 317 patients were identified as hav-
ing CNB diagnosis of PN, with 206 patients having PN with-
out atypia, 92 having an atypical papillary neoplasm (APN),
13 having PN with Atypical Ductal Hyperplasia (ADH),
and 6 having PN with either Atypical Lobular Hyperpla-
sia (ALH) or Flat Epithelial Atypia (FEA). Table 1 dem-
onstrates the clinical presentation for each of the four CNB
diagnoses and Fig. 1 presents the final diagnosis and the
upstage rates.

Eighty-three patients were upstaged to malignancy
(26.2%), with 21 of these diagnosed with invasive ductal
cancer, 14 encapsulated papillary carcinoma, 41 ductal car-
cinoma in situ (DCIS), and 1 invasive lobular cancer. The
upstage rate for patients diagnosed with APN on CNB was
77.2%, 38.5% for CNB diagnosed PN with ADH, and 0% for
CNB diagnosed PN with ALH or FEA.

When all APNs, ADH, and ALH/FEA were excluded
from analysis, 7 non-atypical PN were found to have
upstaged to malignancy, thus the upstage rate of non-atyp-
ical PN was 3.4%. On further review of the CNB reports of
these seven non-atypical PN cases, it was found that only
one of these seven cases had a CNB pathology report that
specified the absence of histological atypia, whereas the
remaining six cases did not specify on the pathology report
the presence or absence of atypia. These 7 cases classified in
our initial analysis as no atypia were reviewed by a pathol-
ogy member of the study team (AO). On review of the CNB
slides two lesions were atypical and three had features con-
cerning for atypia, but staining with CK 5/6 had not been
done. One “no comment” case was not atypical on review.
This was a 77 year old who had a contralateral cancer diag-
nosed simultaneously. At surgical excision a benign papil-
loma was identified with an incidental finding of DCIS in the
specimen. The one case that the CNB report had indicated
“no atypia” was a 15 mm palpable lesion in a 72 year old but
we were unable to obtain the CNB slides. Therefore, only
two of these upstaged cases can truly be classified as “no
atypia”, and thus the upstage rate for PN with no atypia on
CNB becomes 1%.

On univariate analysis upstage to malignancy was associ-
ated with presence of atypia, a palpable mass, larger lesion
size and older age, while family history of breast cancer,
presence of discharge and the type of CNB performed was
not predictive of malignancy (Table 2). On further analy-
sis of the clinical exam sizes, it was found that the upstage
rates of the various sized lesions differed significantly for
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gzlta;e 1 Summary of clinical Core needle biopsy diagnosis
PN without PN with atypia PN with ADH PN with
atypia (N=92) (N=13) ALH/
(N=206) FEA
(N=6)
Age (years)
Mean 54.3 60.2 59.3 60.5
Median 52.0 61.5 58.0 56.5
Range 20-85 28-91 40-79 46-79
Palpability
Yes 39 23 1
No 160 60 12 3
Unknown 7 9 0
Nipple discharge
Yes 42 17 0 0
No 164 75 13
Presenting problem
Mass 52 26 1 1
Imaging abnormality 97 43 11 4
Discharge 42 17 0 0
Breast pain 8 0 0
Unspecified 12 1 1
Family history of breast cancer
Yes 39 11 4 3
No 123 50 7
Unknown 44 31 2 1
Clinical exam size (mm)*
Mean 153 21.3 15 15
Median 15 20 15 15
Range 5-30 2-80 15 15
Imaging size (mm)°
Mean 10.8 13.8 9.3 9.8
Median 9 10 7.5 7
Range 0-51 0-53 0-30 0-25
Imaging modality
L/ 196 89 12 4
MMO 168 82 10 4
MRI 9 1 1 0
Type of biopsy
U/S guided CNB 181 76 3
Stereotactic CNB 14 10
Fine needle aspirate 0 4 0
“of palpable lesions
blargest image size of MMO, U/S, or MRI
both physical exam size and imaging size. Analysis of PN Discussion

upstage rates in association with the diagnostic center at
which CNB was performed and revealed a variation ranging
from 0 to 73% (p=0.019) (Table 3). Multivariate analysis
was significant for atypia, imaging size of lesion, and older
age (Table 4).

In recent years, the necessity for routine excision of PN
of the breast has been called into question. Current litera-
ture reports variable upstage rates to malignancy of CNB
diagnosed PN; however, there seems to be an emerging
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Fig.1 Core needle biopsy
diagnosis and final excision
diagnosis. The X-axis represents
diagnosis on core needle biopsy,
Y-axis represents the number of
cases, and each of the stacking
bars indicates the final exci-
sional diagnosis. The numbers
on top each column represent
the number of upstaged cases
(DCIS or invasive carcinoma on
final diagnosis) along with the
percent of upstaged cases., PN
papillary neoplasm, ADH atypi-
cal ductal hyperplasia, FEA flat
epithelial atypia, ALH atypical
lobular hyperplasia, DCIS
ductal carcinoma in situ
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Table 2 Clinical data and association with upstage to malignancy

Characteristics Benign Malignant p value
(N=234) (N=83)
Age
Mean 54.8 60.7 0.0005
Palpability
Yes 40 (17.7%) 25 (33.8%) 0.004
No 186 (82.3%) 49 (66.2%)
Discharge
Yes 43 (19.4%) 15 (19.7%) 0.944
No 179 (80.6%) 61 (80.3%)
Family history of breast cancer
Yes 43 (24.2%) 7 (14.6%) 0.156
No 135 (75.8%) 41 (85.4%)
Clinical exam size (mm)?
Mean 15.0 (n=31) 21.5(n=24) 0.037
Imaging size (mm)®
Mean 10.3 (n=224) 153 (n=83) <0.00001
Biopsy type
U/S guided CNB 197 66 0.140
Stereotactic CNB 28 8
Atypia on CNB (all atypias)
Yes 35 76 <0.00000001
No 199 7
Atypia on CNB (excluding ADH, ALH, FEA)
Yes 21 71 <0.00000001
No 213 12

“of palpable lesions

blargest image size of MMO, U/S, or MRI
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71(77.2%)

5(38.5%) 0 (0%)

PN with atypia PN with ADH PN with ALH/FEA

Core Needle Biopsy Diagnosis

Benign DCIS mInvasive Carcinoma

Table 3 Location of core needle biopsy and association with upstage
to malignancy

Characteristic Benign Malignant (%) p value
Location of diagnosis 0.019

A? 60 26 (30.2)

B? 49 10 (16.9)

c? 35 11 (23.9)

D* 27 8 (22.9)

E* 20 5(20.0)

P 15 10 (40.0)

c° 8 2(20.0)

H® 3 8 (72.7)

Iy 10 0(0.0)

Other/unknown 7 3 (30.0)

Awithin our city

bAdjacent communities

consensus that PN with associated histological atypia require
excision because of their high association with malignancy
[4, 8, 9]. The management of non-atypical PN still remains
controversial, with some studies recommending excision [3,
10-13] and others favoring conservative management [2,
4-9].

Pareja et al. [7] examined the association of imaging size
of the PN and upstaging to malignancy and concluded that
observation is appropriate for PNs with no atypia and radio-
logic-pathologic concordance, regardless of size. This study
along with Khan et al. [4] both concluded that palpability of
the mass and presence of nipple discharge were not predic-
tive of upstaging. In contrast, Han et al. [6] found that the
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Table 4 Multivariate analyses of the effect of core needle biopsy
diagnosis on upstage to malignancy

95% Confidence
interval

Characteristics Odds ratios p value

Lower  Upper

Logistic regression 1: effect of APN on core biopsy on odds for
being upstaged, adjusted for palpability and imaging size of the
tumor, and patient age

Atypia on core biopsy  52.249 24.507 122.031 < 0.001
Palpability 2.461 0.959 6.463 0.062
Imaging size 1.060 1.017 1.106 0.007
Patient age 1.036 1.007 1.066 0.017

Logistic regression 2: effect of ADH on core biopsy on odds for
being upstaged, adjusted for palpability and imaging size of the
tumor, and patient age

ADH on core biopsy 2.080 0.582 6.704 0.231
Palpability 1.827 0.929 3.554 0.077
Imaging size 1.064 1.033 1.099 < 0.001
Patient age 1.041 1.020 1.063 < 0.001

presence of contralateral breast cancer, clinical symptoms
manifesting as nipple discharge and/or palpable mass, and
multifocality were associated with upstaging to malignancy.
Similarly, Hong et al. [5] found that age, size on ultrasound,
and density on mammography were associated with upstag-
ing, specifically patients older than 54 years, and a lesion
size greater than 1 cm.

Additionally, many of these studies are single institutional
[3-7, 10] which limits the generalizability of results to other
regions and centers.

Because our regional center is uniquely set up to serve
as a central intake for breast complaints across our regional
area, this current study serves as a multi-centered analysis
of CNB diagnoses from different diagnostic centers, thus
providing us a sample more representative of the population
across our region. Furthermore, the multi-centered design of
this study takes into account that each diagnostic center has
its own staff of several radiologists and pathologists who are
reviewing the cases. This minimizes potential confounding
effects of individual radiologist/pathologist bias on review of
cases at a single institution. The results from this study are
similar to conclusions drawn from the single-centered stud-
ies [4, 6, 7, 10] which aids in validating the external validity
of these studies. Most importantly, this study will be useful
to guide management of PNs in our region.

In our study, we looked at a sample of 317 patients diag-
nosed with PN on CNB and sorted these patients into four
groups (APN, PN+ ADH, PN + ALH/FEA, PN with no
atypia) in order to accurately assess the upstage rates by
eliminating potential confounding variables. The results
from this study are largely in agreement with the general
consensus that APN and PN + ADH have a high association

with upstage to malignancy, while PN with no atypia have
a low risk of upstaging [2, 4-9]. Rakha et al. [1] noted that
“the presence of atypia in the form of ADH, FEA, or lobular
neoplasm in papilloma is expected to have a relative risk of
invasive malignancy similar to that of atypia elsewhere in
the breast when they occur as pure forms.” The data reported
from our regional center are in agreement with this state-
ment as the upstage rates of PN + ADH were found to be
high and very similar to the upstage rates of ADH alone
reported both in literature and from our center [14, 15].
Similarly, PN+ ALH/FEA upstage rates in this study were
also found to be low and similar to the upstage rates of ALH/
FEA alone reported in both literature and from our center
[15, 16].

As mentioned previously, of the 83 cases that were found
to upstage, seven of these did not have atypia reported on
the CNB. On further analysis of these 7 cases by in house
pathology review, it was found that only two of these cases
really met the criteria for no atypia. Review of the two cases
without atypia that upstaged to cancer revealed that both
patients had presenting features that would have made them
higher risk to upstage (older age, palpable lesion over 1 cm,
contralateral cancer). Because of these risk factors [6] these
PNs would have been flagged for removal at our center
regardless of associated radiological and histological fea-
tures. The CNB pathology of the six “no atypia comment”
cases were from a time when there was routine excision of
PN, and therefore comments about atypia and staining to
assess for atypia was not done. On review, these five cases
were found to have histology of concern that currently
would prompt additional staining that would have defined
the lesions as atypical. This information is interesting to
note as it reflects how trends in the management of cer-
tain breast lesions can influence the reporting on pathology
notes, which can then influence the surgeon’s final decision
on whether to excision the lesion.

An in-depth review of papillary lesions from a patho-
logic perspective is beyond the scope of this article but has
been reviewed by Agoumi [17]. In the past, most institutions
employed reflex excisions for almost any papillary lesion in
a core needle biopsy (CNB). Currently, using routine stain-
ing with additional specific immunohistochemistry and
correlation with imaging, pathologists can now identify
“atypical” papillary lesions that require excisional biopsy,
sparing many patients surgery [18—23]. The more specific
the diagnosis on CNB, the more useful the information for
management decisions; for example, a generic “atypical”
papillary lesion is less informative than papillary lesion with
ADH or DCIS. However, even the generic atypical papil-
lary lesion is better than no qualification of papillary lesions
that does not allow triaging for management. The minimal
histology required to call a lesion papillary is a fibrovascu-
lar core lined by epithelium. The presence or absence of a
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myoepithelial cell layer (MEC) and presence or absence of
atypical epithelial cyto/architectural features define and, in
some cases, allow more specific subclassification of atypical
papillary lesions [24, 25].

Intraductal papillomas typically are composed of fibro-
vascular structures lined by two layers of cells, luminal
ductal epithelium and a basal MEC. Epithelial proliferation
in the form of usual ductal hyperplasia can be present in
papillomas. The presence of atypical epithelial cyto/archi-
tectural features especially if combined with lack of high
molecular weight keratin staining and strong ER staining
suggest either ADH or DCIS in a papilloma. There is con-
troversy in the definition of ADH vs. DCIS in both papillary
and non-papillary breast pathology. The WHO consensus
statement recommends a cut-off of 3 mm [26-29].

Other malignant papillary lesions that can be at least sug-
gested on CNB are encapsulated papillary carcinoma, solid
papillary carcinoma and much less common, true invasive
papillary carcinoma. The first demonstrates papillary archi-
tecture without MEC staining, both within papillae and at
lesion margin, the second, similar but predominantly solid
architecture and frequent neuroendocrine marker positivity
and the last a variant of invasive ductal carcinoma.

Diagnosis of papillary lesions on CNB is challenging
with a small sample and classification of papillary lesions
on CNB into papillary lesions with ADH, atyptical papil-
lary lesions, and malignant papillary lesions is controversial.
Although we reported atypical papillary lesions and papil-
lary lesions with ADH on CNB separately these entities are
not always separated. As our CNB pathology comes from
nine pathology departments there may be differences in
reporting these two categories and even though the papillary
lesions with ADH did not show significance on the multi-
variate analysis we would still recommend excision of these
lesions for this reason. Knowledge of institutional upgrade
rates allows surgeons and patients to make decisions with a
better understanding of specific risks.

This study has some limitations. First, although much of
the data for this study were collected prospectively, some of
the earlier data were filled in by chart review which intro-
duces the limitations of retrospective data. However, the pro-
cess of chart review allowed us to gather the information that
the surgeons had for decision making and gave us a more
complete data set than using only the prospectively collected
information. We did not arrange for central review of all
imaging and pathology as we wanted to look at the upstage
risk based on information surgeons’ use in clinical practice.

For both prospectively collected and chart reviewed data
there was information missing for some of the cases such
as a quantitative value for clinical exam size and imaging
size. This has to due in part with the variability of report-
ing between surgeons and the different diagnostic centers
as some reports will simply say “small mass” or “mass”
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without providing a size specification. This limitation is
very much a reflection of real time clinical practice as there
is often missing information from reports. Since this study
has shown that the larger palpable lesions are associated
with upstaging, it is especially important to educate the
centers to report size information to help determine course
of management. Having this information available at the
time of surgical consultation will avoid surgeons needing
to go back to radiology and pathology to get more details
and therefore facilitate management of patients. We did note
that many of the unknown sizes and no comments on atypia
were in reports from 2013 to 2014. More recent radiology
and pathology reports tend to be more detailed and this is an
indication of evolving practices that play an important role
in surgical decision making.

Additionally, this study did not follow patients who did
not have surgical excision of their PNs or other patients in
the region that had surgery at different centers. The study
group was defined by patients having surgical excision at our
center, so we do not know how many patients were managed
non-operatively and we do not know the outcomes for those
patients who did not have a surgical excision. Although our
center has a large breast surgical volume (more than 20% of
procedures in our province [30]), referral patterns are not
fixed so not all patients in our region would have surgery
at our center, and we do not have the outcomes for those
patients.

Following multidisciplinary discussion of our findings
across our region, we have developed a clinical approach for
patients with CNB diagnosis of PN. We are recommending
surgical excision of PN with histological atypia, ADH, a
concurrent cancerous lesion, or radiologic-pathologic non-
concordance. Serial imaging follow up may be considered
for image detected PN, less than 1 cm, with no histological
atypia. Applying this clinical rule to the population of this
study, even considering the varying radiologists and pathol-
ogists from different institutions, none of the cases that
upstaged to cancer would have been missed. This includes
the non-atypical PN case and the six “no atypia comment”
cases, as each was either greater than 1 cm in size or had a
concurrent contralateral cancer. However, it is recommended
that the absence of atypia be explicitly confirmed by the
pathologist before considering conservative management
as the presence of atypia was the strongest association with
upstaging to malignancy.

Conclusion

Traditionally, CNB diagnosed PNs have been surgically
excised due to risk of under sampling potentially missing a
malignancy. This study demonstrated that while APN and
PN with concurrent ADH have a high rate of malignancy
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(77.2% and 38.5%, respectively), non-atypical PN and PN
with concurrent ALH/FEA in contrast have a low rate of
malignancy (1% and 0%, respectively). Based on the results
of this study we recommend surgical excision of PN with
histological atypia, ADH, concurrent cancerous lesion, or
radiologic-pathologic non-concordance, and serial imaging
follow up may be considered for image detected PN, less
than 1 cm, with no histological atypia. To optimize surgi-
cal decision making we recommend that diagnostic imaging
reports comment on the size of the lesion identified, details
of the CNB including size, number of passes, and complete-
ness of removal and that the pathology reports specifically
comment on the presence or absence of Atypia.
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