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Risk of carcinoma after subsequent excision
of benign papilloma initially diagnosed
with an ultrasound (US)-guided 14-gauge core
needle biopsy: a prospective observational
study

Abstract Objective: To
prospectively determine the upgrade
rate following surgery in benign
papilloma initially diagnosed at
ultrasound (US)-guided 14-gauge gun
biopsy. Methods: A total of 128
benign papillomas were diagnosed in
114 patients after a US-guided biopsy.
Surgical excision was recommended
where the biopsy indicated benign
papilloma, regardless of imaging
findings. The upgrade rate to
‘atypical’ and ‘malignancy’ was
measured on a per-lesion basis. We
analysed potential associations
between clinical presentation, lesion
variables and the results of surgical
excision (using logistic regression).
Results: Of the 114 patients, 87
eventually underwent surgery: among
the 100 supposed benign papillomas,
surgical excision revealed fibrocystic
change or no residual lesion in nine
cases, intraductal papilloma in 74,
atypical papilloma in 13, papillary
ductal carcinoma in situ (DCIS) in
three and one invasive papillary
carcinoma. The upgrade rate for an
atypical papilloma or papilloma with

adjacent foci of atypical ductal
hyperplasia (ADH) and malignancy
was 13% (95% CI=7.1–21.2%) and
4% (95% CI=1.1–9.9%),
respectively. The mean lesion size
(P=0.041) was significantly larger
when lesions were upgraded to
malignancy. Other features were not
significantly associated with
pathological underestimation
(P>0.05). Conclusion: Surgical
excision should be considered for
benign intraductal papillomas above
1.5 cm in size.
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Introduction

Papillary lesions of the breast account for 1–2% of breast
neoplasia and 10% of benign breast tumours [1–3].
Papillary lesions comprise a wide spectrum of lesions
ranging from benign papilloma to papilloma with foci of
atypia or carcinoma in situ to intraductal adenocarcinoma
with a papillary growth pattern and papillary adenocarci-
nomas [3]. Typically, papillary lesions are composed of
branching papillae with a fibrovascular stalk covered by

epithelial and myoepithelial cells [2], and the presence or
absence of a myoepithelial cell layer in the papillary
component of the lesion is the most important feature that
helps to differentiate a benign papilloma from a papillary
carcinoma [3].

Recent research has suggested that benign papillary
lesions can be diagnosed accurately by the use of a core
needle biopsy [4] and a subsequent decision regarding
clinical treatment of papillary breast lesions can be based on a
core needle biopsy diagnosis. Percutaneous core needle
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biopsies have been increasingly utilised for the diagnosis of
clinically occult and palpable breast lesions, replacing both
fine needle aspiration (FNA) and open surgical biopsy for the
initial diagnosis [5–7].

However, the management of benign papillary lesions
remains controversial and concerns remain over the
generalisation of such results with patient management
because of the retrospective nature of studies with
selection bias. In addition, most studies have focused on
the use of stereotactic biopsies and management of
benign papilloma diagnosed after an ultrasound (US)-
guided core needle biopsy has not been well evaluated.

The objective of this study was to survey prospec-
tively the potential risk of associated ductal carcinoma
in situ (DCIS) and invasive carcinoma in follow-up
surgical excision specimens of benign intraductal
papilloma diagnosed after a US-guided core needle
biopsy and to evaluate the clinical presentation and
lesion variables that affect upgrade to malignancy.

Materials and methods

Patients

The institutional review board at our institution
approved this prospective study and informed patient
consent was obtained. From May 2007 to August 2008,
US-guided 14-gauge core needle biopsies were per-
formed in 2,699 patients. Benign intraductal papillomas
were diagnosed after biopsies in 128 lesions in 114
(4.7%) patients. The mean patient age was 43.6 years
(age range 22–69 years). For the diagnosis of benign
papilloma, proliferation of ductal epithelium with
fibrovascular core formation, presence of myoepithelial
cells and absence of pleomorphism or cellular monotony
were required. The presence of focal cytological or
architectural atypia, the focal absence of myoepithelial cells
and monotonous epithelial proliferation were considered as
atypical papilloma, and they were not included in this study
population. Among the 128 lesions in 114 patients, one
patient who had a history of breast cancer in the ipsilateral
breast and three patients with four lesions who had atypical
papilloma in the ipsilateral breast were excluded from the
study population.

Surgical excision was recommended for all patients with
US-guided biopsy results of benign intraductal papilloma
regardless of symptoms and imaging findings. Twenty-three
patients refused to undergo surgical excision, and the results
from surgical excision were available for 100 lesions in 87
patients (Fig. 1).

In this study, we included only patients in whom
subsequent surgical excision was performed, because
mammographic and US follow-up periods were less than
2 years in the remaining 23 lesions. Surgical excision was
performed consecutively regardless of image findings or

clinical symptoms. The mean patient age for patients
undergoing surgery was 43.2 years (range 22–69 years).
The mean interval between biopsy and surgical excision
was 44.2 days (range 5–140 days). Among benign
intraductal papillomas, 48% of the lesions presented with
symptoms such as palpability or nipple discharge. Four
patients had a history of contralateral breast cancer
(Table 1).

Imaging techniques

Bilateral mammography was performed with a dedicated
mammography unit (Senographe 800T, GE Medical
Systems, Milwaukee, WI, USA or Lo-Rad MIV,
Hologic, Bedford, MA, USA). Routine craniocaudal
and mediolateral oblique views of the breast(s) and
spot-magnification or open-magnification views over the
area of the lesion were obtained. Ultrasonography was
performed using a EUB-8500 (Hitachi Medical, Tokyo,
Japan) with a 14–6 MHz linear transducer.

Biopsy

A core needle biopsy was performed with US guidance for
all lesions. For US, all masses were sampled using a EUB-
8500 (Hitachi Medical) with a 14–6 MHz linear transducer.
Tissue samples were obtained using an automated biopsy
gun with a 14-gauge needle (Pro-Mag 2.2, Manan Medical
Products). The biopsy procedures were performed by one
of five radiologists with 5–11 years’ experience in breast
imaging. A mean of four core samples (range 3–5) were

Fig. 1 The flow chart shows the management of lesions proved as
intraductal papillomas after a US-guided 14-gauge core needle
biopsy
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obtained per lesion when a biopsy was performed with US
guidance.

Surgery

To identify exactly biopsy-proven intraductal papillo-
mas, ultrasound-guided preoperative needle localisation
was performed with a 21-gauge modified Kopans
spring-hook localisation needle inserted into and
through the lesion under ultrasound guidance with a
freehand technique performed for 84 lesions. The
hookwire was then inserted through the needle, and
the needle was removed. Post-procedure craniocaudal
and 90° mediolateral mammograms were obtained to

ensure proper placement and to rule out displacement or
retraction of the wire. For the remaining 16 lesions,
ultrasound-guided preoperative skin marking was per-
formed. The localisation method including needle
localisation and skin marking was selected based on
the palpability of the lesion or preference of the
surgeon.

For excised lesions, the surgical pathological reports
from the excision were reviewed (J.M.C.) and lesions
were classified according to the following categories:
(a) benign papilloma, (b) other benign lesions, (c)
atypical papilloma or papilloma with adjacent foci of
atypical ductal hyperplasia (ADH) and (d) ductal
carcinoma in situ (DCIS) and invasive carcinoma.
The image-guided biopsy results were compared with
the final surgical pathological findings.

Data collection and statistical analysis

Radiologists who performed the procedures recorded
the lesion size (maximal diameter as measured on US),
lesion location and final assessment category according
to the Breast Imaging Reporting and Data System (BI-
RADS) [8, 9] and the number of core samples taken
during the procedure. Pathological results of benign
papilloma were compared with relevant imaging
findings to determine concordances and discordances
of biopsy results by two radiologists who specialise in
breast imaging and who had no knowledge of the
histological results.

To confirm that the lesions in the analysis set were
not significantly different from eligible lesions, mean
age, symptoms, history of breast cancer, initial BI-
RADS assessment, lesion size, location and number of
core specimens obtained were compared using the χ2

test, Fisher’s exact test and Student’s t test. The
significance level was set at P<0.05. Statistical analyses
were performed with the use of SPSS version 12.0
(SPSS, Chicago, IL, USA).

Upgrade in diagnosis was determined when a patient
had at least one lesion that was classified as DCIS or
invasive cancer following surgical excision. Associa-
tions between patient clinical presentation, lesion
variables and the results of surgical excision were
examined by using logistic regression methods (SAS
Software System, version 9.1, Cary, NC, USA) in
consultation with a statistician, with a significance
level of P<0.05. Multiple lesions in the same breast
were considered as independent lesions. Logistic
regression in this study was fitted using penalised
maximum likelihood. The significance tests and 95%
confidence intervals for odds ratios were determined
using the penalised likelihood ratio test and profile
penalised likelihood confidence intervals, respectively
[10, 11]. For the estimation of the odds ratio (OR), we

Table 1 Characteristics of lesions at the time of 14-gauge core
needle biopsy

No. (%) of cases P valuea

Analysis set
(n=100)

Eligible
(n=128)

Age (years) 0.832
Mean age ± SD 43.3±8.5 43.6±8.3
Range 22–69 22–69
Physical examination 0.485
Symptomatic 38 (38.0) 42 (32.8)
Asymptomatic 62 (62.0) 86 (67.2)
History of breast cancer 0.759
Negative 96 (96.0) 121 (94.5)
Positive 4 (4.0) 7 (5.5)
BI-RADS by initial
assessment

1.000

C3 2 (2.0) 2 (1.6)
C4 98 (98.0) 126 (98.4)
Lesion size determined
by US (cm)

0.642

<1.0 56 (56.0) 72 (56.3)
1.0–2.0 41 (41.0) 49 (38.3)
>2.0 3 (3.0) 7 (5.5)
Lesion location from nipple
by US

0.595

<2.0 56 (56.0) 67 (52.3)
≥2.0 44 (44.0) 61 (47.7)
Number of core specimens
obtained

0.642

<5 1 (1.0) 1 (0.8)
5–9 97 (97.0) 125 (97.7)
>9 2 (2.0) 2 (1.6)

SD standard deviation, BI-RADS Breast Imaging Reporting and Data
System
aP value calculated, for the difference between two groups, as the
analysis set versus eligible lesions using the χ2 test, Fisher’s exact
test and Student’s t test
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used clinical presentations (age, symptoms and history
of breast cancer) and lesion variables (imaging–pathology
concordance/discordance, number of cores obtained, lesion
size and lesion location) as the explanatory (independent)
variables, and the histological diagnoses as the outcome
(dependent) variables.

Results

Histological findings of surgical specimens

The histopathological findings of the 100 surgically
excised lesions revealed benign papillomas in 74 cases,
other benign lesions in nine cases, atypical papilloma
or papilloma with adjacent foci of ADH in 13 cases,
DCIS in three cases and an invasive carcinoma in one
case. Individual characteristics of cases that were
upgraded to malignancy are listed in Table 2.

Upgrade rates and predictors of histological upgrade

Four (4%, 95% CI=1.1–9.9%) of the 100 lesions
diagnosed as benign after a core needle biopsy were
identified as malignant following surgical excision. Three
lesions were DCIS and one lesion was an invasive cancer.
Patient clinical presentations and lesion variables and
correlations with histological upgrades are shown in
Table 3.

Clinically, 22 lesions were palpable and 16 patients
presented with nipple discharge. There were 60
asymptomatic patients. The presence or absence of
symptoms did not correlate with histological upgrade
(P=0.590). In addition, a history of contralateral breast
cancer did not correlate with histological upgrade (P=
0.630).

Of the four cancers identified after surgical excision,
one cancer manifested as a mass and the other cancers
were negative on mammography. All malignancies
were evaluated with US and three cancers were
depicted as ill-defined hypoechoic masses (Fig. 2)
and one cancer was depicted as an intraluminal mass
(Fig. 3). The initial BI-RADS final assessment
category of all four cancers, recorded by the radiol-
ogist who performed the biopsy, was category 4,
based on an initial assessment with mammography
and US. Imaging–pathology concordance or discor-
dance was assessed, and two of the four cancers were
considered to show discordant image findings for
biopsy results. Initial BI-RADS assessment and radi-
ology–pathology concordance or discordance did not
correlate with histological upgrade either (P=0.076).
There was no significant relationship between the
number of cores obtained and the presence of
malignancy at excision. T
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The mean lesion size as measured on US for the
malignancies was 18.0±10.4 mm, larger than benign
lesions and a significant relationship between lesion size
and the presence of malignancy following surgical excision
was noted (P=0.041). In addition, upgrade to malignancy
following surgical excision was significantly higher in
lesions that had a size equal to or larger than 15 mm (P=
0.026). Mean lesion distance from the nipple in malig-
nancies and benign lesions was 22.5±17.1 mm and 16.6±
14.1 mm, respectively. However, significant differences
were not noted between lesion location and the presence of
malignancy following surgical excision.

Thirteen (13%, 95% CI=7.1–21.2%) of the 100
lesions were also upgraded to atypical papilloma or
papilloma with adjacent foci of ADH. Nine cases
showed negative findings on mammography and four

cases showed a mass or asymmetry. On US examina-
tion, four lesions were depicted as intraluminal masses,
six lesions were depicted as hypoechoic masses with
adjacent ductal changes and three lesions were depicted
as irregular hypoechoic masses. The mean lesion size
measured on US was 10.5±7.0 mm, and the mean
distance from the lesion to the nipple was 15.8±
11.9 mm. Both of these findings showed no significant
differences compared with values of lesions proven to
be benign following surgical excision.

Discussion

With the widespread use of core needle biopsies for the
initial diagnosis of ultrasound-detected lesions, papil-

Table 3 Analysis of predictors of histological upgrade in 100 lesions with an initial diagnosis of benign intraductal papilloma after a US-
guided core needle biopsy

Variables Surgical results Simple logistic regression analysis

Benign Atypical lesion Malignancy Odds ratio P value

Age (years)
Mean age ± SD 43.4±8.6 44.2±8.0 39.5±7.0 0.948 0.359
Range 22–67 30–57 30–47
Breast examination 0.532 0.590
Asymptomatic 50 9 3
Symptomatic 33 4 1
History of contralateral breast cancer 0.630 0.630
Positive 4 0 0
Negative 79 13 4
Multiplicity (per patient) 0.242 0.263
Solitary 57 9 4
Multiple 15 2 0
No. of core specimens obtained
Mean ± SD 5.7±1.1 6.0±0.9 5.5±0.5 0.719 0.585
Range 2–10 5–8 5–6
Maximum lesion size (mm) 3.049 0.041*
Mean ± SD 10.6±5.8 10.5±7.0 18.0±10.4
Range 4–38 6–27 7–32
Maximum lesion size 13.941 0.026*
Diameter ≥ 15 mm 15 2 3
Diameter<15 mm 68 11 1
Lesion distance from the nipple (mm) 1.298 0.425
Mean ± SD 16.7±14.8 15.8±11.9 22.5±17.1
Range 0–60 0–35 0–40
Lesion category
3 1 1 0
4 82 12 4
Imaging–pathology concordance/discordance 6.386 0.076
Concordant 74 9 2
Discordant 9 4 2

*P value less than 0.05, for the difference between two groups, as benign or atypical lesions versus malignancy
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lary lesions of the breast are occasionally encountered.
These lesions include a wide spectrum of entities that
range from benign papilloma to invasive papillary
adenocarcinoma [1, 12]. There continues to be a lack
of agreement on the management of benign papillomas
diagnosed after a core needle biopsy.

Our study is to the best of our knowledge one of the
largest prospective studies to date to highlight the need
for the surgical excision of benign papillomas diagnosed
after a US-guided 14-gauge core needle biopsy,
regardless of imaging findings and clinical presentation.
In comparison with other studies that have determined
variable false negative rates of 14-gauge core needle
biopsy in benign intraductal papillomas, 0–14% [13–
15], a 4% upgrade rate to DCIS or invasive ductal
cancer was determined in our study.

In previous studies, the rate of surgical excision has
been variable, as the studies included all types of
papillary lesions, not only benign intraductal papilloma
but also papilloma with atypia. Liberman et al. [14]
and Mercado et al. [15] demonstrated high malignancy
rates for papillary lesions. Liberman et al. [14] targeted
concordant core biopsies in a recent series of 50 cases;
only 50% of lesions were subjected to surgical
excision. Although a short period of 2 years of
mammographic follow-up was used to survey patients
who did not undergo surgical excision, 14% of patients
were found to have a subsequent malignancy (one
infiltrating ductal carcinoma and four DCIS) and 17%

Fig. 2 Papillary DCIS. a US demonstrates a diffuse, ill-defined, low
echoic lesion in the left subareolar area. b A photomicrograph of a
core needle biopsy specimen shows the intraductal papilloma with
fibrovascular cores and mild ductal epithelial hyperplasia (hema-
toxylin and eosin (H&E) staining, ×400). c A photomicrograph of an
excisional biopsy specimen shows atypical epithelial proliferation in
papillary arrangements (arrow) with a focal micropapillary pattern,
which is consistent with an intraductal papillary carcinoma (H&E
staining, ×400)

Fig. 3 Papillary DCIS. a US demonstrates a well-defined, low
echoic intraductal lesion in the left subareolar area. b A photomi-
crograph of an excisional biopsy specimen shows intraductal
papilloma with fibrovascular cores (arrow) and combined atypical
epithelial proliferation in papillary arrangements (arrowhead) with a
focal micropapillary pattern, which is consistent with an ductal
carcinoma in situ (H&E staining, ×100)
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of patients had high-risk lesions. Four of the cancers
were found on interval follow-up because of interval
growth detected on mammography, new discharge or
development of a mass at the biopsy site. Mercado et
al. showed similar findings for benign concordant
lesions with a high risk of upgrade to ADH or DCIS
[15]. Intraductal papillomas and papillary carcinomas
have a considerable overlap in imaging features, and it
is more difficult to differentiate them on ultrasound
than other breast neoplasms. This is because malignant
papillary lesions frequently show a round or oval shape
and a circumscribed margin, which are findings
suggestive of benign lesions in other breast neoplasm
[16]. According to Lam et al. one lesion showing both
benign radiological features and benign core biopsy
results was found to be ductal carcinoma in situ at
histology, and a significant proportion of malignant
papillary lesions did not show any malignant features
on mammography or on ultrasound [17].

However, recent studies have challenged this standard
by suggesting that benign papillary lesions can be
managed with clinical follow-up alone [5, 18], stating
that these are the fault of sampling errors in clear cases
of non-concordant radiology. Ivan et al. postulated that
provided benign papilloma had concordant imaging
findings, an excisional biopsy could be avoided [6]. Of
30 benign papillary lesions, none had subsequent
malignant features. However, only six cases underwent
surgical excision and the follow-up period ranged from
1 to 51 months. The nature of follow-up, whether
clinical or mammographic, was not specified and
recommendations regarding frequency of follow-up
were not provided. In addition, Agoff and Lawton
similarly advocated follow-up for benign core biopsies
[7]. In this study, the mean length of follow-up was
35.6 months; the investigators acknowledged a lack of
long-term follow-up. Similarly, Sydnor et al. reported
high malignancy rates for atypical patients (67%) but
only 3% of benign cores had a malignancy as identified
in excision specimens [13]. These investigators con-
cluded that the low malignancy rate supports the use of
follow-up alone.

The results of our study revealed a considerable upgrade
rate to DCIS or invasive cancer for benign papillary lesions
of the breast after a core needle biopsy. In addition, one
patient refused to undergo surgical excision at the time of
diagnosis of a benign papilloma after a core needle biopsy,
and the patient presented with interval growth of the lesion
as detected on US after 1 year, even though the patient was
not included in the analysis set. The final pathological
report of the surgical excision sample revealed the presence
of DCIS.

The different upgrade rate determined for malignan-
cy in the present study from rates determined in
previous reports can be explained in two ways. The
present study is a prospective study, which is a

strength of this study and we did not consider patient
symptoms, clinical manifestations, image findings and
risk of breast cancer for surgical excision. In retro-
spective studies, clinical features of patients may
influence management, which suggests that a benign-
appearing lesion tends to undergo follow-up and a
lesion that presents with clinical symptoms or suspi-
cious findings on images or with a large size tends to
be treated surgically. In addition, the follow-up period
is not sufficient in many cases and follow-up loss
occurs frequently. Thus, the upgrade rate might be
estimated to be higher or lower by selection bias.
Accordingly, if we reselect the benign papillomas with
concordant image findings in retrospective analysis, our
upgrade rate would be lower than 4%. Even though the
upgrade rate is lower in cases of concordant imaging–
pathology features, intraductal papillomas and papillary
carcinomas have a considerable overlap in imaging
features as mentioned above and the assessment of
imaging–pathology concordance is still subjective.

A second reason for the difference in the upgrade rate is
that we only included lesions detectable by ultrasound that
were diagnosed by a US-guided core needle biopsy.
Upgrade rates in previous studies have included mammog-
raphic abnormalities that have also been proven after a
stereotactic biopsy. Lesions with suspicious microcalcifi-
cations without visualisation of a definite mass on a US
examination might be excluded from our study, which
could lead to the difference in the upgrade rate in our study.

The prospective analysis of variables showed that the
distinguishing radiological feature of upgraded cases is
size as measured on US (P=0.042), especially for a
lesion size greater than 15 mm (P=0.026). Three of the
four malignancies measured more than 15 mm. Under-
estimation of malignancy was secondary to under-
sampling of large ill-defined lesions or the surrounding
tissue, which may contain foci of malignancy, as some
studies have suggested [19], and no other factor was
associated with histological upgrade. Imaging findings
agreed with the final pathological report in only 50% of
the malignancies in our study, thus imaging–pathology
discordance could not be a predictive factor for the
decision to perform surgical excision.

There are still several limitations to our study. One
limitation is that we did not include lesions that were
subjected to a stereotactic biopsy, as mentioned above. A
second limitation is that the biopsy was a 14-gauge core
needle biopsy in all cases. Liberman et al. reviewed this
issue and found no statistical difference between the use of
11-gauge and 14-gauge core biopsies [14], and Jackman et
al. also demonstrated that the size of a core biopsy could
not predict benignity [20]. However, a prospective analysis
of large-core biopsies is still needed.

In conclusion, 4% of benign papillomas diagnosed after
a core needle biopsy were associated with malignancy
following surgical excision. The mean lesion size was

1099



significantly larger for lesions upgraded to malignancy, and
we recommend excision of 14-gauge core needle biopsy-
proven benign papillary lesions of the breast, especially for
lesions larger than 1.5 cm.
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