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Nonmalignant papillary lesions of the breast
at US-guided directional vacuum-assisted
removal: a preliminary report

Abstract This studywas conducted to
assess the accuracy of US-guided
directional vacuum-assisted removal
(US-DVAR) in evaluating nonmalig-
nant papillary breast lesions. This
retrospective study was approved by
the institutional review board at our
institution; patient consent was not
required. We reviewed the clinical and
pathology findings from a total of
39 papillary lesions diagnosed at
vacuum-assisted removal in 37
patients (age range, 26–60 years; mean
age, 44.5 years). Over the follow-up
period, we evaluated whether any
histologic upgrade occurred and
whether or not residual lesions were
detected on follow-up imaging. US-
DVAR of 39 lesions yielded tissue that
was classified as benign in 35 and
atypical in 4. Of the 35 lesions that

were diagnosed as histologically
benign at US-DVAR, 2 were surgically
excised. Both of them yielded benign
results. Of the 33 benign lesions that
were not surgically excised, 28 (85%)
were not seen at radiographic follow-
up. Of the four lesions diagnosed as
atypical at US-DVAR that were surgi-
cally excised, all the four were benign.
None proved to be malignant. The
upgrade rate was 0.0% (95% confi-
dence interval, 0–9%). Among our
patients, diagnosis by US-DVAR of
benign papillary lesions proved to be
accurate, and benign papillary lesions at
US-DVAR did not need to be surgically
excised for accurate diagnosis.
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Introduction

Although percutaneous breast biopsy is a highly reliable
method for the diagnosis of breast lesions, papillary lesions
of the breast form such a wide spectrum that it is difficult to
differentiate between a benign papilloma and a papillary
carcinoma at histologic examination [1, 2]. In previous
studies, the management of percutaneously identified pap-
illary lesions has been controversial [3–19]. Several
investigators recommend surgical excision even when
papillary lesions are benign at core-needle biopsy because
10–21% of those lesions were upgraded to atypical ductal
hyperplasia (ADH) and ductal carcinoma in situ (DCIS)
when re-assessed after excision [9, 15, 16]. However, most
previous studies used stereotactic guidance or US-guided
automated core-needle biopsy with a 14-gauge or smaller

needle [3, 4, 6–10, 14, 15, 17–19]. Our investigators
questioned whether such surgical excisions, yielding benign
pathology in 79–90% of cases, were avoidable and whether
applying ultrasound (US)-guided directional vacuum-assisted
removal (US-DVAR) to these papillary lesions could make
surgical excision unnecessary for accurate diagnosis.

The current study was undertaken to determine the
accuracy of US-DVAR in the evaluation of nonmalignant
papillary breast lesions.

Material and methods

Our institutional review board approved this research study
and waived the requirement for informed consent because
it was retrospective.
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Patients

Between January 2003 and November 2005, 753 con-
secutive percutaneous, sonographically guided vacuum-
assisted core biopsies of breast lesions were performed at
our institution using the Mammotome system (Biopsys/
Ethicon Endo-Surgery, Cincinnati, OH, USA). In 68 of 753
biopsies, the purpose was not removal but sampling of the
lesions that were sonographically visible microcalcifica-
tions (n=63) or heterogeneous areas (n=5) rather than a
mass. The remaining 685 procedures for 685 lesions were
prospectively intended to remove the sonographically
visible mass. Of these 685 lesions, 51 nonmalignant
papillary lesions were diagnosed in 48 patients. Non-
malignant papillary lesions included papilloma, papillo-
matosis, sclerosing papilloma, atypical papilloma, and
papilloma with atypical ductal hyperplasia [11]. Of the 51
papillary lesions, 8 were excluded because there was no
subsequent surgical excision or long-term imaging follow-
up for at least 2 years. We also excluded four cases in four
patients who complained of nipple discharge as the purpose
of this study was not to assess the therapeutic effect of
DVAR, but the accurate diagnostic capability of DVAR.

The remaining 39 papillary lesions in 37 patients that
manifested as masses on US made up the study population.
The mean patient age was 44.5 years (range, 26–60 years).
Of the 39 lesions, 30 had been diagnosed as papillary
lesions at 14-gauge automated core-needle biopsy, and 6
had been considered papillary lesions due to imaging
findings such as intraductal nodule with adjacent ductal
dilatation. The remaining three had not been considered as
possible papillary lesions as the findings were nonspecific.
However the patients wanted their probable benign breast
masses removed.

Imaging evaluation

Bilateral mammography was performed with dedicated
equipment (DMR; General Electric Medical Systems,
Milwaukee, WI) until April 2005 and the Lorad/Hologic
Selenia full field digital mammography system (Lorad/
Hologic, Danbury, CT) from May 2005 to the present.
Standard craniocaudal and mediolateral oblique views
were routinely obtained, and additional mammographic
views were obtained as needed. Ultrasonography (US) was
performed using high-resolution ultrasonography units
with 7.5- or 12-MHz linear array transducers (HDI 5000
or 3000, Philips-Advanced Technology Laboratories,
Bothell, WA; Logic 9, GE Medical Systems, Milwaukee,
WI). Prior to 14-gauge automated core-needle biopsy or
directional vacuum-assisted removal, lesions were as-
signed to final assessment categories of the Breast Imaging
Reporting and Data System (BI-RADS) [20], and these
data were entered prospectively into a database using a

computerized spreadsheet (Excel, Microsoft, Redmond,
WA).

DVAR procedure

In our institution, an 8-gauge probe is used for lesions 1.5–
3.0 cm in the greatest dimension and an 11-gauge probe for
lesions less than 1.5 cm in the greatest dimension.
However, when a papillary lesion was revealed at 14-
gauge automated core-needle biopsy, or was considered to
be a papillary lesion due to imaging findings, an 8-gauge
probe was used for any lesion larger than 1.0 cm.

After administration of local anesthesia, the probe was
inserted into the breast through a small skin incision and
was guided into biopsy position under direct ultrasound
visualization (HDI 5000, Philips-Advanced Technology
Laboratories, Bothell, WA). Multiple core samples were
taken until the mass was completely removed, as
determined by real-time sonography of the biopsy site
(Fig. 1). Forced scan pressure to disperse air artifacts and
multi-directional sonographic images, such as views
perpendicular to the biopsy needle, were applied in
visualizing the residual mass. In our practice, we remove
breast tissue surrounding the lesion at approximately four
more sampling sites (12, 3, 6, and 9 o’clock directions) to
ensure complete mass removal. Sonographic imaging data
collected immediately after biopsy demonstrated the
feasibility of complete lesion removal. The DVAR proce-
dure was performed by three board-certified radiologists
with 4–10 years of experience in breast imaging. The
completeness of mass removal was recorded as “yes” or
“no” for each patient, immediately after the procedure.

Follow-up

Surgical excision was performed in 6 of 39 papillary
lesions. The remaining 33 lesions underwent imaging
follow-up for an average of 29 months (range, 24-
48 months). On US follow-up, mild distortion at the site
of DVAR was considered to be a post-DVAR change, while
space-occupying lesion was considered to be a residual.
With respect to the follow-up exams, patients were advised
to undergo 6- and 12-month follow-up sonography and
12-month follow-up mammography with annual mam-
mographic and sonographic evaluations thereafter.

Outcome analysis

The clinical, pathologic and imaging findings from the 35
patients, including subsequent excisions and follow-up
imaging studies, were reviewed. Data were entered into a
computerized spreadsheet. With respect to follow-up data,
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the radiologist evaluated whether there was histologic
upgrade at follow-up and whether follow-up imaging
demonstrated residual lesions.

Upgrade rate An “upgrade” in diagnosis was recorded
when a patient had at least one benign lesion at DVAR,
classified as ADH, DCIS, or invasive carcinoma at surgical
excision or follow-up, or one atypical lesion at DVAR,
classified as DCIS or invasive carcinoma at surgery or
follow-up. The upgrade rate was determined by dividing the
number of cases with upgrade in diagnosis by the total
number of DVAR performed.

Exact confidence intervals were calculated according to
the formula given by Berry [21].

Results

Thirty-one benign papillomas (79.5%), three papilloma-
toses (7.7%), one sclerosing papilloma (2.6%), and four
atypical papillomas (10.2%) were diagnosed at DVAR. Of
four atypical papillomas, three had undergone 14-gauge
automated core-needle biopsy, revealing benign papillomas.

Final assessments of 39 lesions based on combined
mammographic and sonographic findings are shown in
Table 1. Mammogram was performed in all included
patients but one. Mammographic findings showed mass
in 8 lesions, focal asymmetry in 4 lesions, and negative
findings in the remaining 26 lesions. Sonographic
findings were (1) a hypoechoic solid mass in 19 lesions
(Fig. 2a), (2) a complex mass with solid and cystic
component in 12 lesions, and (3) mass within a dilated

duct in the remaining 8 lesions. There were no cases in
which histological and imaging findings were considered
discordant. At sonography, the mean lesion size was
9.0 mm (range, 3–20 mm).

DVAR procedure

An 11-gauge directional vacuum biopsy device was used
for 29 lesions, and an 8-gauge was used for the remaining
10 lesions. Twelve core samples were obtained on average
per lesion (range, 4–25). For all patients, the completeness
of mass removal was recorded as “yes.” No patient
experienced serious adverse events, such as postprocedural
bleeding or skin tear requiring a second procedure, during
directional vacuum-assisted removal.

Follow-up

Of the 35 lesions that were diagnosed at DVAR as benign
papilloma, sclerosing papilloma or papillomatoses, two
lesions were surgically excised because the physician
considered papillomatosis and florid papillomatosis to be
high risk lesions. Surgery revealed no carcinoma but
residual papilloma and no residual lesions.

Thirty-three (94.3%) of the 35 lesions that were
diagnosed as benign papillary lesions were not surgically
excised and underwent imaging follow-up (range, 24–
48 months; mean, 29 months). At the 13-month follow-up
sonography, one carcinoma was found in a different
quadrant from where DVAR was performed. Of the 33

Fig. 1 A 49-year-old woman with screening sonogram for dense
breast on mammogram. The mammogram showed negative findings
(not shown). An approximately 1.0-cm oval, indistinct isoechoic
nodule with adjacent ductal dilatation (a, arrow) was noted in the
upper portion of the right breast on a transverse sonogram. This
lesion was classified as category 4a and considered to be a papillary

lesion. Directional vacuum-assisted removal (DVAR) of the lesion
was performed (b, arrows indicate the opened notch for capture of
directional vacuum-assisted biopsy probe). The pathology was
benign papilloma. A 2-year follow-up sonogram showed mild
distortion (c, arrow) at the site of DVAR, considered to be a post-
DVAR change
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lesions that underwent imaging follow-up, 28 (85%)
showed no sonographically visible residual lesions
(Figs. 1c and 2c, d), while 5 (15%) showed residual
lesions on the US follow-up (6–13 months). All of the
residual lesions showed no interval change in size on serial

follow-up sonography (24–32 months) since the residual
lesions were detected on sonography.

All lesions (n=4) with histological diagnosis of atypical
papilloma at DVAR were surgically excised within
1 month of DVAR. No carcinomas were identified in the

Table 1 Summary of BI-RADS categories and histologic findings in 39 papillary lesions

Final assessmenta Histological findings at DVAR Total

Benign lesion, n (%) Atypical lesion, n (%)

Category 3 4 (75) 1 (25) 5

Category 4a 25 (89) 3 (11) 28

Category 4b 6 (100) 0 (0) 6

Category 4c 0 (0) 0 (0) 0

Category 5 0 (0) 0 (0) 0

BI-RADS Breast Imaging Reporting and Data System, DVAR directional vacuum-assisted removal
aFinal assessment categories were assigned according to the American College of Radiology BI-RADS. Category 3 is probable benign
lesions, category 4a is low suspicious lesions, category 4b is intermediately suspicious lesions and category 4c is moderately suspicious
lesions. Our cases included no category 4c or 5 lesions, which are highly suggestive of malignancy

Fig. 2 A 49-year-old woman
with a palpable mass in her right
breast. The palpable mass was a
1.5-cm oval circumscribed
mass. Another 1.0-cm oval
indistinct hypoechoic nodule
was noted in her left breast
(a, arrow). Directional vacuum-
assisted removal (DVAR) of the
lesion was performed and the
pathology was benign papillo-
ma. One week later, a follow-
up sonogram showed anoval
hypoechoic hematoma (b,
arrow) with surrounding edema.
Six-month follow-up sonogram
showed irregular hypoechoic
distortion (c, arrows) at the site
of DVAR, considered to be a
post-DVAR change. At 2-year
follow-up sonogram, the distor-
tion had faded (d, arrows)
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surgery of those four lesions. Surgical findings included
benign papillomas in three cases and no residual lesion in
one.

The frequency of upgrade rate and in DVAR of papillary
breast lesions was 0% in benign papillary lesions (95% CI,
0–10%) and 0% in atypical papillomas (95% CI, 0–49%).

Discussion

Papillary lesions are a heterogeneous group of breast
lesions, identified histologically by the presence of a
fibrovascular stalk. Distinguishing malignant from benign
papillary lesions can pose problems for the pathologist,
particularly if only a small portion of the lesion is submitted
for analysis. The most important histologic feature
separating a benign papillary lesion from papillary carci-
noma in situ is the presence of an atypical epithelial
proliferation resembling low-grade ductal carcinoma, in
which a normal myoepithelial cell layer is typically absent.
Absence of this cell layer in a papillary lesion indicates a
papillary carcinoma. Other intermediate lesions, such as
atypical papillomas, are defined less precisely, and their
correct classification depends on the percentage of the
lesion revealing atypical epithelial proliferation, with or
without an intact myoepithial cell layer [2].

The management of papillary breast neoplasm has
undergone some transformation over the years. In the
early 20th century, mastectomy was recommended for
intraductal papilloma [22]. Bloodgood recommended that
papillomas be treated by surgical excision, a recommenda-
tion that was followed [23]. In 1999, Liberman et al.
suggested that a percutaneous core biopsy with imaging
concordance may be sufficient for the diagnosis and
management of papillary lesions and speculated that the
larger volume of tissue acquired with the vacuum-assisted
device as opposed to the automated needle could be
advantageous in women with papillary breast neoplasm
[3]. Mercado et al. reported that papillary lesions of the
breast diagnosed as benign at stereotactic directional
vacuum-assisted biopsy may not require surgical excision
when there is concordance between the radiological
findings and the histopathological results [6]. However,
both Liberman et al. and Mercado et al. have recently
reported that papillary lesions diagnosed as benign at core-
needle biopsy should be surgically excised because a
substantial number of lesions were upgraded to ADH and
DCIS at excision [15, 16].

Among the published studies, there continues to be a
lack of agreement about the management of benign
papillomas diagnosed with core-needle biopsy, with some
lesions being followed up with imaging and others
surgically excised [3, 4, 6–10, 15–17]. Moreover, these
investigations used various needle gauges, biopsy types
and imaging guidance, mainly stereotactic biopsy or US-
guided, automated core-needle biopsy with 14-gauge or

smaller needles (Table 2). A summary of false-negative
biopsy results from these studies (Table 3) shows false-
negative results from US 14-gauge automated or stereo-
tactic 11-gauge vacuum-assisted biopsy in up to 14% of
cases but none from US-guided DVAR (11- or 8-gauge).
While Sydnor et al. showed that there was no significant
relationship between needle type (automated core or vacuum-
assisted) or the number of cores obtained and the presence
of malignancy at excision [17], they did not evaluate
whether guided imaging affected the false-negative rate or
underestimation rate.

In this study, percutaneous US-DVAR proved reliable
for diagnosis of benign papillary lesions, with 0% false-
negative biopsy results from benign papillary lesions (95%
CI; 0–9%) and 0% underestimation of atypical papillary
lesions. One possible explanation for this low false-
negative rate is that 8-gauge needles were used for removal
rather than sampling in 9 (24%) of 37 cases. Page et al.
showed that, in papillomas with foci of ADH, the area of
ADH comprised less than 25% of the entire papilloma,
while in 63% of cases the surrounding breast tissue showed
ADH at excision. They concluded that samples of
papillomas obtained with core-needle biopsy may not be
representative of the entire lesion and that sampling of
breast tissue surrounding the papilloma is warranted at
repeat biopsy [24].

We tried to remove all sonographically visualized
abnormality, and 28 lesions (85%) showed no sonographi-
cally visible residual lesions during follow-up. This result
is higher than the value of 73% reported in Fine et al. [25]
and 17–50% in previous reports on papillary lesions [4, 6].
Parker has stated that an 8-gauge needle device would be
preferable in cases where the patient wishes to have lesions
between 1.5 and 2.5 cm removed completely [26]. The
amount of tissue submitted for biopsy, furthermore, is
closely related to the accuracy of the diagnosis. Specimens
obtained with an 11-gauge vacuum probe are significantly
larger than those obtained with a 14-gauge needle and
automatic gun [27].

A second explanation for the low false-negative rate is
that ultrasound was used for imaging guidance during
biopsy. US-guided percutaneous breast biopsy has several
advantages over stereotactic biopsy [28], including real-
time visualization of the inserted needle and the residual
mass that is targeted. Although residual tissue can be
obscured by air artifacts, they can be dispersed by forced
pressure with the probe, and multidirectional sonographic
images, such as views perpendicular to the biopsy needle,
are useful in visualizing the residual mass [29].

In previous studies, 16–62% of cases consisted of
microcalcifications unassociated with mass [3, 4, 6, 8, 15–
17], while our cases were all masses without microcalci-
fications. Stereotactic guidance is usually preferred for
microcalcifications revealed by mammography. But non-
calcified lesions can be easily obscured during stereotactic
biopsy by overlapping densities caused by the local

1778



T
ab

le
2

B
en
ig
n
pa
pi
lla
ry

le
si
on

s
di
ag
no

se
d
w
ith

co
re
-n
ee
dl
e
bi
op

sy
:
su
m
m
ar
y
of

th
e
lit
er
at
ur
e

R
ef
er
en
ce

S
tu
dy

po
pu

la
tio

n
(n
)

G
ui
de
d

im
ag
in
g

N
ee
dl
e

ga
ug

e
Ty

pe
of

bi
op

sy
M
al
ig
na
nt
/

be
ni
gn

pa
pi
llo

m
as

w
ith

fo
llo

w
-u
p,

n
(%

,
95

%
C
I)

B
en
ig
n
pa
pi
llo

m
a

M
al
ig
na
nt
/

at
yp

ic
al

pa
pi
llo

m
as

w
ith

fo
llo

w
-u
p,

n
(%

,
95

%
C
I)

A
ty
pi
ca
l

pa
pi
llo

m
a

T
ot
al

B
en
ig
n
A
ty
pi
ca
l
M
al
ig
an
t

E
xc
is
io
n
F
ol
lo
w
-u
p,

n
(m

ea
n,

ra
ng

e
in

m
on

th
s)

E
xc
is
io
n
F
ol
lo
w
-

up

L
ib
er
m
an

et
al
.

19
99

[3
]

26
9a

10
7

S
T

11
(n
=
1)

V
0/
7
(0
,
0–
41

)
4

3
(>
36

)
3/
10

(3
0,

11
–6
0)

10
0

14
(n
=
1)

14
(n
=
15

)
A

U
S

14
(n
=
9)

P
hi
lp
ot
ts
et

al
.

20
00

[4
]

22
16

2
4

S
T

14
A

1/
16

b
(6
,
0.
2–

30
)
6

10
(2
3,

6–
34

)
0/
2
(0
,
0–
66

)
2

0

11
V

Io
ff
e
et

al
.

20
00

[5
]

–
17

3
N
S

N
S

N
S

2/
17

(1
2,

3–
33

)
8

10
c
(N

S
,
4–

24
)

3/
3
(1
00

,
24
–1
00

)
3

0

M
er
ca
do

et
al
.

20
01

[6
]

26
12

6
8

S
T

11
V

1/
12

(8
,
1–
34

)
6

6
(1
9.
3,

11
–2
5)

0/
6
(0
,
0–
39

)
6

0

Ir
fa
n
et

al
.

20
02

[7
]

6
6

0
0

S
T

8
V

0/
6
(0
,
0–
39

)
3

3
(N

S
,
0–

6)
–

–
–

R
os
en

et
al
.

20
02

[8
]

46
33

10
3

S
T

11
,
14

V
0/
33

(0
,
0–
13

)
4

29
(≥
24

)
3/
10

(3
0,

11
–6
0)

10
0

14
A

U
S

14
A

P
ug

lis
i
et

al
.

20
03

[9
]

51
31

d
5d

15
d

U
S
(n
=
49

)
14

A
2/
31

(6
,
2–
20

)
29

2
3/
5
(6
0,

23
–8
8)

5
0

S
T
(n
=
2)

14
A

R
en
sh
aw

et
al
.

20
04

[1
0]

38
18

20
0

N
S

11
,
14

N
S

0/
18

(0
,
0–
19

)
18

0
14

/2
0e

(7
0,
48

–8
5)

20
0

A
go

ff
et

al
.

20
04

[1
1]

41
16

25
0

N
S

14
A

0/
16

(0
,
0–
21

)
11

5
(4
1,

24
–5
1)

12
/2
5
(4
8,

30
–6
7)

25
0

11
V

9
V

Iv
an

et
al
.

20
04

[1
2]

50
30

8
12

U
S
(n
=
19

)
14

,1
6,

18
,
20

A
0/
30

(0
,
0–
12

)
6

24
(1
4.
7,

1–
51

)
6/
8
(7
5,

56
–8
8)

8
0

S
T
(n
=
31

)
14

,
11

V

G
en
dl
er

et
al
.

20
04

[1
3]

87
13

10
0

S
T

11
V

2/
13

(1
5,

2–
45

)
13

5/
10

(5
0,

24
–7
6)

10

N
S

11
,
14

A

N
S

≥2
2

F

C
ar
de
r
et

al
.

20
05

[1
4]

21
17

f
4f

0
U
S

18
0/
17

16
1
(6
)

4/
4
(1
00

,
51

–1
00

)
4

0

S
T

14

L
ib
er
m
an

et
al
.

20
06

[1
5]

35
35

0
0

U
S
(n
=
15

)
14

A
5/
35

(1
4,

5–
30

)
25

10
(3
9,

25
–5
7)

–
–

–

S
T
(n
=
20

)
11

V

1779



im
ag
in
g

ga
ug

e
bi
op

sy
be
ni
gn

pa
pi
llo

m
as

w
ith

fo
llo

w
-u
p,

n
(%

,
95

%
C
I)

a t
yp

ic
al

pa
pi
llo

m
as

w
ith

fo
llo

w
-u
p,

n
(%

,
95

%
C
I)

pa
pi
llo

m
a

To
ta
l
B
en
ig
n
A
ty
pi
ca
l
M
al
ig
an
t

E
xc
is
io
n
F
ol
lo
w
-u
p,
n
(m

ea
n,

ra
ng

e
in

m
on

th
s)

E
xc
is
io
n
F
ol
lo
w
-

up

M
er
ca
do

et
al
.

20
06

[1
6]

43
43

0
0

S
T
(n
=
22

)
11

V
2/
43

(5
,
1–
15

)
36

7
(N

S
,
26

–5
5)

–
–

–

U
S
(n
=
3)

11
V

S
T
(n
=
1)

14
A

U
S
(n
=
17

)
14

A

S
yd

no
r
et

al
.

20
07

[1
7]

48
48

0
0

U
S
or

S
T

14
A

4/
48

g
(8
,
1–

19
)

23
25

(3
4,

24
–6
0)

–
–

–

11
V

A
sh
ke
na
zi
et
al
.

20
07

[1
8]

38
20

18
0

N
S
h

14
,
16

A
4/
20

20
0

12
/1
8
(6
7,

44
–8
4)

18
0

9,
11
,
12

V

K
o
et

al
.

20
07

[1
9]

69
43

18
8

U
S

14
(n
=
69

)
A

1/
43

19
24

(1
7.
9,

6–
46

)
8/
17

(4
7,

26
–6
9)

17
1

T
hi
s
st
ud

y
39

35
4

0
U
S

11
(n
=
29

)
V

0/
35

i
(0
,
0–
10

)
2

33
(2
9,

24
–4
8)

0/
4
(0
,
0–

49
)

4
0

8
(n
=
10

)
V

N
S
N
ot

sp
ec
if
ie
d,

ST
st
er
eo
ta
ct
ic
,
U
S
ul
tr
as
ou

nd
,
V
va
cu
um

-a
ss
is
te
d
de
vi
ce
,
A
au
to
m
at
ed

co
re
-n
ee
dl
e
bi
op

sy
,
F
fi
ne

ne
ed
le

as
pi
ra
tio

n
a I
nc
lu
de
s
se
ve
n
be
ni
gn

pa
pi
llo

m
as

an
d
tw
o
pa
pi
llo

m
at
os
es

b
14

-g
au
ge

au
to
m
at
ed

bi
op

sy
w
as

pe
rf
or
m
ed

in
se
ve
n
le
si
on

s
an
d
11
-g
au
ge

va
cu
um

-a
ss
is
te
d
bi
op

sy
in

ni
ne

le
si
on

s
c A

t
m
am

m
og

ra
ph

ic
fo
llo

w
-u
p,

on
e
in
cr
ea
se
d
in

si
ze

an
d
bi
op

sy
w
as

su
gg

es
te
d;

re
su
lts

of
bi
op

sy
w
er
e
no

t
av
ai
la
bl
e

d
T
he

au
th
or
s
cl
as
si
fe
d
co
re

bi
op

sy
re
su
lts

as
“a
bs
en
t,”

“l
ow

,”
“m

od
er
at
e,
”
an
d
“h
ig
h”

de
gr
ee
s
of

su
sp
ic
io
n
fo
r
m
al
ig
na
nc
y
ba
se
d
on

co
re

bi
op

sy
re
su
lt.

T
he

ab
se
nt

gr
ou

p
w
as

cl
as
si
fi
ed

fo
r
ou

r
pu

rp
os
es

as
be
ni
gn

,
th
e
lo
w

an
d
m
od

er
at
e
gr
ou

ps
as

at
yp

ic
al
,
an
d
th
e
hi
gh

gr
ou

p
as

m
al
ig
na
nt

e P
er
cu
ta
ne
ou

s
bi
op

sy
fi
nd

in
gs

in
th
es
e
20

at
yp

ic
al

pa
pi
llo

m
as

sh
ow

ed
be
ni
gn

pa
pi
llo

m
a
w
ith

se
pa
ra
te

fo
ci

of
at
yp

ic
al

du
ct
al

hy
pe
rp
la
si
a
in

7
le
si
on

s
an
d
se
ve
re
ly

at
yp

ic
al

pa
pi
lo
m
a
“s
us
pi
ci
ou

s”
fo
r
pa
pi
lla
ry

ca
rc
in
om

a
in

13
le
si
on

s.
S
ur
ge
ry

re
ve
al
ed

ca
nc
er

in
2
le
si
on

s
of

th
e
fo
rm

er
an
d
in

12
of

th
e
la
tte
r

f B
en
ig
n
le
si
on

s
in
cl
ud

ed
“B

2,
”
th
at
is
sm

al
la
nd

in
ci
de
nt
al
le
si
on

s,
an
d
“B

3,
”
le
si
on

s
of

un
ce
rt
ai
n
m
al
ig
na
nt

po
te
nt
ia
l,
w
hi
le
at
yp

ic
al
le
si
on

s
in
cl
ud

ed
“B

4”
le
si
on

s,
w
hi
ch

sh
ow

ed
at
yp

ic
al

ch
an
ge
s
su
sp
ic
io
us

of
m
al
ig
na
nc
y

g
P
er
cu
ta
ne
ou

s
bi
op

sy
fi
nd

in
gs

in
th
es
e
48

pa
pi
llo

m
as

re
ve
al
ed

be
ni
gn

pa
pi
llo

m
a
in

38
,s
cl
er
ot
ic
pa
pi
llo

m
a
in

6,
an
d
m
ic
ro
pa
pi
llo

m
a
in

4.
S
ur
ge
ry

re
ve
al
ed

ca
nc
er

(h
is
to
lo
gy

no
t

st
at
ed
)
in

tw
o
m
ic
ro
pa
pi
llo

m
as

an
d
on

e
sc
le
ro
tic

pa
pi
llo

m
a.

In
1
of

th
e
38

le
si
on

s
yi
el
di
ng

be
ni
gn

pa
pi
llo

m
a
at

pe
rc
ut
an
eo
us

bi
op

sy
,
su
rg
er
y
re
ve
al
ed

L
C
IS

h
P
at
ie
nt
s
w
ith

pa
pi
lla
ry

le
si
on

s
w
er
e
in
cl
ud

ed
w
he
th
er

gu
id
ed

by
pa
lp
at
io
n
or

im
ag
in
g

i In
cl
ud

ed
be
ni
gn

pa
pi
llo

m
a,

sc
le
ro
si
ng

pa
pi
llo

m
a,

an
d
pa
pi
llo

m
at
os
is

1780



anesthetic infiltration or bleeding, making it difficult to be
certain of complete sampling and removal of the lesion
[30]. Valdes et al. reported that malignancy is missed
significantly less frequently with stereotactic biopsy [31],
however, we are not sure whether their results derived from
the guidance method or the type/gauge of needle used.
They used an 11-gauge directional vacuum-assisted biopsy
device with stereotactic guidance and a 14-gauge auto-
mated core-needle biopsy device with sonographic guid-
ance, so the comparison is not straightforward.

In recent reports suggesting subsequent excision for
benign papillary lesions diagnosed by core-needle biopsy,
Liberman et al. did not include data using the US-guided
vacuum-assisted device [15]. Mercado et al. did include
such data (n=3) [16], but none of the papillary lesions
considered benign at US-DVAR turned out to be malignant
at subsequent excision. According to recommendations by
Liberman et al.[15] and Mercado et al. [16], if surgical
excision should be needed for the papillary lesions due to
possible upgraded diagnosis, surgical excision will require
needle localization for nonpalpable lesions, as 95% of our
cases were (37 of 39 cases). If the wire inadvertently
dislodges, migrates or is transected, the surgeon can
become disoriented and excise the wrong tissue [32].
Surgical excision could be the gold standard because we
believe that it can give us an accurate histological
diagnosis, but it is time-consuming, uncomfortable, and

potentially nerve racking; moreover, it can occasionally be
an unreliable method of diagnosis [33].

One limitation of our study is the small number of cases;
papillary lesions of the breast are relatively uncommon.
However, in our review of the literature, our study was one
of the largest series on papillary lesions with single-type
image (US or stereotaxis)-guided vacuum-assisted biopsy.
Our findings are consistent with results from US guidance
(3–35 cases) [12, 16, 34] or stereotactic guidance (2–34
cases) [3, 6, 8, 12, 15, 16, 31, 34]. Sixteen percent (8 of 51
lesions) of available cases in our study that revealed
nonmalignant papillary lesions were excluded due to
insufficient follow-up data. In seven of those eight lesions,
DVAR was performed in the last year of the study period,
that is, with less than 2 years follow-up. This exclusion rate
seems to be acceptable considering the data of previous
literature [3, 6, 8, 10, 15, 17, 31]. In these studies, 19–35%
of papillary lesions were excluded due to insufficient follow-
up data. In two studies that included cases with a follow-up
period less than 2 years [12, 34], the mean follow-up was
14.7 and 19 months. This means that the half of study
populationwithout surgical excisionwas followed up for less
than 2 years. Further studies with a large patient population
for US-DVAR are needed to confirm our findings.

The second limitation is that the 15% of 33 lesions that
underwent imaging follow-up showed residual lesions on
US follow-up. As several investigators reported, complete

Table 3 False-negative papillary lesions diagnosed with core-needle biopsy: summary of the literature

Reference False-negative core biopsy (n) Lesion characteristics Benign papillary diagnosisa

(n, false negative rate in %)
Imaging guidance (needle
gauge and type of biopsy)

Philpotts et al. [4] 1 (DCIS) CA 16 (6.3%) ST (14A)

Ioffe et al. [5] 2 (DCIS) NS 18 (11%) NS

Mercado et al. [6] 1 (DCIS) CA 12 (8.3%) ST (11V)

Puglisi et al. [9] 2 (malignancy) NS 31 (6.5%) US (14A) or ST (14A)

Gendler et al. [13] 2 (malignancy) NS 13 (15.4%) NSb

Liberman et al. [15] 2 (DCIS) 1CA, 1M 35 (14.2%) ST (11V)

3 (DCIS) 3M US (14A)

Mercado et al. [16] 1 (DCIS) 1CA 43 (4.7%) ST (11V)

1 (DCIS) 1M with CA ST (14A)

Sydnor et al. [17] 4c NS 48d (8.3%) NSe

Ashkenazi et al. [18] 4 NS 20 (20%) NSf

Ko et al. [19] 1 (DCIS) 1M 43 US (14A)

CA Microcalcifications, M mass, NS not specified, ST stereotactic, US ultrasound, V vacuum-assisted device, A automated core-needle
biopsy
aBenign papillary lesions diagnosed by core-needle biopsy
bIncluded 22-gauge fine needle aspiration, or 11- or 14-gauge automated or vacuum-assisted biopsy
cLobular carcinoma in situ was included in one or two of these lesions
dIncluded benign papilloma, micropapilloma and sclerotic papilloma
eIncluded 11-gauge vacuum-assisted device or 14-gauge automated core biopsy
fIncluded palpation- or imaging-guided biopsies with 9- to 16-gauge
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removal of all imaging evidence of a breast lesion by using
the available percutaneous biopsy methods does not ensure
complete excision of carcinoma, even if there is no
evidence of the residual lesion on radiographs [35–38].
The aim of this study was not to determine the ability of
complete histologic excision with DVAR but rather to
study the accuracy of histologic diagnosis by large tissue
sampling. A subsequent follow-up imaging study is
mandatory for patients with papillary lesions who under-
went DVAR, especially for patients with multiple papillo-
mas. Several studies support that multiple papillomas are
associated with an increased risk of breast cancer [13, 24,
39]. Even when a surgical excision is performed, follow-up
imaging study is necessary.

Another limitation is that 33 (95%) of 35 benign
papillary lesions underwent imaging follow-up rather
than surgical excision. Moreover, 15% of those 33 lesions
showed a residual lesion. These lesions may continue to
grow, and a longer follow-up should be necessary.
However, our study showed that benign papilloma at US-
DVAR fit the “probably benign” definition of a less than

2% chance of carcinoma at 2-year follow-up, allowing a
recommendation of imaging follow-up rather than im-
mediately subsequent surgical excision. In our study, US-
DVAR revealed atypical papilloma in four cases, all of
which were benign or showed no residual lesions at
subsequent excision. However, the number of these cases
was too small. Subsequent excision is still recommended
for atypical papilloma or papilloma with atypical ductal
hyperplasia because the available percutaneous biopsy
methods do not ensure complete removal of the atypical
lesion, even when imaging reveals no evidence of residual
lesions [35]. Our study just showed that the under-
estimation rate for atypical papilloma at DVAR may be
lower than that of atypical papillomas in previous studies,
if only atypical papilloma shows mass on US and is
removed by US-guided vacuum-asssisted device.

In conclusion, our results suggest that papillary lesions
of the breast that are diagnosed as benign at US-DVAR
may not require surgical excision as long as the surgical
excision was for accurate diagnosis. More data, based on a
larger series, are required to test this conclusion.
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