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Abstract. Background: Image-guided vacuum-assisted
breast biopsy (VABB) is used for detecting breast lesions in
South Korea. However, no clear guidelines for VABB exist.
Materials and Methods: A 53-item survey was administered
to members of the Korean Breast Cancer Society between
July 27 and August 27, 2010. Results: Among 62
respondents, 87.1% had performed VABB, with 63.0%
performing both diagnosis and treatment. Around 62.5%
used VABB for diagnosing Ultrasound Breast Imaging-
Reporting and Data System (USG BIRAD) Category 3
lesions, 55% for Category 4A, 57.5% for microcalcifications
detected by ultrasonography, and 30% for small Category 5.
Furthermore, 81.3% used VABB to treat Category 3 lesions;
while 67.8% diagnosed benign lesions on core needle biopsy,
requiring surgical excision. About 83% used VABB for small
tumors (<3 cm). Among therapeutically excised tumors,
86.4% reported fibroadenoma. Conclusion: VABB is
performed for diagnosis and treatment in South Korea, and
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complies with the available guidelines. However, national
and global standards and guidelines for VABB need to be
established.

Image-guided vacuum-assisted breast biopsy (VABB) is
frequently used for tissue diagnosis of palpable and non-
palpable breast lesions in South Korea. Compared to 14-G core
needle biopsy of breast tissue, VABB of breast tissue with an
8-G or 11-G needle offers greater reliability, fewer
complications, and more satisfactory cosmetic outcomes (1-4).
The most common indication for VABB is the detection of
palpable or non-palpable nodular lesions classified as
ultrasonographic (USG) Breast Imaging-Reporting and Data
System (BI-RADS) Category 3 or Category 4a (3-5); VABB is
effective for diagnosis of small (<5 mm) lesions when the
results of fine-needle aspiration (FNA) or core biopsy are
insufficient (4, 6).

Although initially developed for diagnostic purposes,
VABB is advantageous for acquiring many types of tissues
in a safe and accurate manner, and thus could be useful for
the treatment of benign breast lesions. In 2003, VABB was
approved by the U.S. Food and Drug Administration for the
treatment of some benign breast lesions, including
fibroadenoma; since then, its popularity has increased as a
treatment tool in lieu of excisional biopsy (7, 8). Because of
the growing prevalence and awareness about benign breast
lesions in Korea, more hospitals in South Korea are
performing VABB for therapeutic purposes.

An 8-G needle is recommended for VABB of lesions >1 cm
in size; studies have reported that no lesions remained and
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the rate of recurrence was low after excision of lesions <3.0
cm (9-17). In the 2011 diagnostic guidelines for benign
breast lesions, the Korean Breast Cancer Society announced
that benign papillary lesions should be completely excised
by VABB and that follow-up without additional excision can
be considered (12). However, it issued no clear guidelines
regarding when VABB should be performed or when lesions
should be completely excised based on their size, nor
regarding treatment for multiple lesions and procedures on
the basis of various histological results. In order to collect
data that will assist in the development of such guidelines,
we administered a survey to members of the Korean Breast
Cancer Society to gain an understanding over the current
applications of VABB in South Korea.

Materials and Methods

From July 27 to August 27, 2010, members of the Korean Breast
Cancer Society were given a survey consisting of 53 items, 5 on
demographic and employment data, and 48 on data regarding VABB
use (7, general use; 2, diagnostic purposes; 8, therapeutic purposes;
6, procedures according to the ultrasonography BI-RADS category;
20, additional procedures according to histopathological results; 5,
cosmetic purposes). Frequency analysis of the collected responses
was performed using the SPSS statistical software system version
17.0 (SPSS Inc., Chicago, IL, USA).

Results

Respondent profile. Sixty-two members, all surgeons,
returned completed surveys via e-mail or fax: 79.0% (n=49)
resided in Seoul, Gyeonggi, and other large cities, and 21.0%
(n=13) in areas evenly-distributed nationwide; 56.4% (n=35)
worked at university hospitals, 24.2% (n=15) at breast
clinics, and 19.4% (n=12) at cancer hospitals, general
hospitals, or semi-general hospitals.

General use of VABB. Among the 62 respondents, 87.1%
(n=54) had direct experience of performing VABB, of
whom, 94.4% (n=51) reported having used or to be
currently using the Mammotome® system (Devicore
Medical, Cincinnati, OH, USA). Concerning the most
common site for performing VABB, 56.5% (n=35) reported
the ultrasound room, 19.2% (n=12) the operating room,
16.1% (n=10) the outpatient surgery room, and 3.2% (n=2)
the day-surgery center. The respondents had started
performing VABB between 2000 and 2010. However,
slightly more than half (51.7%, n=32) reported first
performing VABB between 2002 and 2006, indicating that
they had a procedural experience of 4-8 years at the time of
the survey. Regarding the number of procedures performed
since they started using VABB, 75.8% (n=47) reported
having performed >101 and 56.4% >201. Among those who
had performed more than 201 procedures since they started
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using VABB, the total number of procedures performed
ranged from 226 to 9,000.

Indications for VABB for diagnostic purposes. Out of the 40
respondents who reported using VABB for diagnostic
purposes, 62.5% (n=25) reported that they indicate VABB for
Category 3 lesions, 55% (n=22) for Category 4A lesions,
57.5% (n=23) for microcalcifications detected by
ultrasonography, and 30% (n=12) for small Category 5
lesions for which core needle biopsy is judged to have
collected inadequate tissue sample (Figure 1). Regarding
cases in which benign lesions are diagnosed on core needle
biopsy but the presence of potentially malignant lesions (B3
lesions) indicates additional surgical excision, 47.5% (n=19),
out of the 40 respondents reported that they performed
VABB while 50.0% (n=20) reported that they performed
surgical excisional biopsy.

Indications for VABB for therapeutic purposes. A total of 59
respondents (95.2%) reporting indicating VABB for
treatment of benign tumors. Regarding the most common
category of lesions for which they indicate VABB for
treatment purposes, 81.3% (n=48) reported Category 3
lesions and 67.8% (n=40) reported benign lesions diagnosed
on core needle biopsy for which additional surgical excision
is required (Figure 2). Regarding the purpose of performing
VABB, 86.0% (n=51) reported for removal of all Category 3
solitary nodules, while 17% (n=10) reported only for
Category 3 lesions that are solitary nodules. Regarding
indications for ultrasound-guided VABB excision, only 5.1%
(n=3) reported that they remove lesions larger than 1 cm as
measured ultrasonically. However, half (n=31) stated that
they would remove lesions larger than 1 cm when a patient
requested them to do so or if doing so would allay a patient’s
anxiety and 23.7% that they remove these lesions if their size
increased during follow-up. Other reported reasons for
removal include consideration of the patient’s situation
(43.5%, n=27) and an increase in lesion size during the
follow-up period (25.8%, n=27).

Regarding the strongest indications of VABB for cases of
Category 3 solitary nodules, 66.1% (n=39) reported the
presence of palpable or painful lesions, 45.8% (n=27) a
family history of breast cancer or a history of breast cancer
on the other side, 42.4% (n=25) the relative youth of the
patient, 40.6% (n=24) difficulty in follow-up due to
geographical challenges, 33.4% (n=21) patient plans to
undergo breast cosmetic surgery or to become pregnant, and
30.5% (n=18) the presence of malignant lesions in the same
breast at the same time. Regarding cases of multiple bilateral
Category 3 lesions, 69.5% (n=41) reported they would
remove lesions only if their size changes or increases during
monitoring, 25.4% (n=15) that they would remove the largest
nodule on both sides, 6.8% (n=4) that they would remove
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Figure 1. Indications for VABB for diagnostic purposes. US:
Ultrasound, NCT: neoadjuvant chemotherapy, FA: fibroadenoma, ADH :
atypical ductal hyperplasia, IDP: intraductal papilloma.

only palpable lesions, and 0% (n=0) that they remove all
lesions. Regarding the size of masses subject to VABB when
benign lesions are diagnosed on core needle biopsy, 47%
reported those smaller than 3 cm, 19% those smaller than 2.5
cm, and 17% those smaller than 2 cm, indicating that
approximately half perform VABB excision for masses of up
to 3 cm in size (Figure 3).

Indications for VABB by BI-RADS category. Among all
respondents, 53.2% (n=33) reported that they indicate VABB
for Category 4A solitary nodules. Regarding the type of
biopsy first performed for diagnosis of Category 4A lesions,
87.1% (n=54) reported core needle biopsy, 8% (n=5) FNA,
and only 6.4% (n=4) VABB. Regarding the type of biopsy
used for diagnosis of Category 4B and 4C-5 lesions, 85.5%
(n=53) reported core needle biopsy and 88.7% (n=55) FNA
instead of VABB. Regarding category 4B lesions, only 1.6%
(n=1) reported using VABB for the purpose of biopsy, and
no respondents reported using it for biopsy of higher
categories. Regarding actions taken when performing VABB
for Category 4C-5 lesions for diagnosis, only 3.2% (n=2)
reported that they perform cryosection immediately.
Regarding biopsy for neoadjuvant chemotherapy in cases of
Category 5 advanced breast cancer, 87.1% (n=54) reported
that the use of core needle biopsy allows them to obtain an
adequate tissue sample, while only 1.6% (n=1) reported they
also perform VABB to obtain an additional tissue sample.

Indications for VABB after histopathological examination by
core needle biopsy. Among the 59 respondents who reported
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Figure 2. Indications for VABB for treatment purposes. US: Ultrasound,
NCT: neoadjuvant chemotherapy, FA: fibroadenoma, ADH: atypical
ductal hyperplasia, IDP: intraductal papilloma.

that they perform VABB for treatment of benign breast tumors
after confirmation of histopathological results via core needle
biopsy, 86.4% (n=51) reported that they perform VABB for
fibroadenoma, 69.5% for intraductal papilloma, and 67.8% for
sclerosing adenosis (Figure 4). All 62 respondents completed
several items that assessed their use of additional procedures
for confirmed cases of fibroadenoma, benign phyllodes tumor,
mucinous lesion, lobular neoplasia, and papillary lesion, after
core needle biopsy (Figure 5). Among them, 80.6% (n=50)
reported that they selected an excision procedure according to
its size in cases of fibroadenoma, 16.1% (n=10) that they
remove lesions that are palpable, and 12.9% (n=8) that they
monitor lesions. Regarding cases of fibroadenoma diagnosed
on core needle biopsy, 48.4% (n=30) reported that they
perform VABB excision for lesions smaller than 3 cm, 30.6%
(n=19) for lesions smaller than 2 cm, and 11.3% for lesions
smaller than 5 cm. On the other hand, 46.8% (n=29) reported
that they perform surgical excision for lesions larger than
3 cm and 24.2% for lesions larger than 5 cm. Regarding the
procedure performed for treatment of benign tumors, similar
percentages reported performing VABB and surgical excision
for lesions of 1 cm, 2 cm, and 3 cm in size (1.6%, n=1;
30.6%, n=19; 48.4%, and n=30 vs. 3.2%, n=2; 21.0%, n=13;
and 46.8%, n=29, respectively). In contrast, for treatment of
tumors of 3 to 5 cm in size, more than twice as many
reported using surgical excision (24.2%, n=15) than VABB
(11.3%, n=7).

Regarding treatment after diagnosis of benign phyllodes
tumor on core needle biopsy, 51.6% (n=32) reported that
they perform VABB. Among these respondents, 48.4%
(n=30) reported that they perform VABB for tumors smaller
than 3 cm and only 3.2% (n=2) for tumors larger than 5 cm.
Regarding VABB, the respondents reported diverse
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Figure 5. Indications for VABB based on pathological results.

applications according to the lesion size, from less than 1 cm
to5 cm (21.0%, n=13; 14.5%,n=9; 21.0%, n=13; 6.5%, n=4,
respectively). Among the 37 respondents who reported that
they perform VABB for the treatment of mucous lesions,
lobular neoplasias, and papillary lesions, the largest
percentages (54.8%, n=34; 40.3%, n=25; and 59.7%, n=37,
respectively) reported that they perform it primarily for
lesions smaller than 3 cm.

Indications for additional procedures based on pathological
VABB results. Several items assessed the respondents’
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Figure 4. Indications for VABB after histopathological examination by
core needle biopsy.

B Observation in all cases

B Surgical excision in all cases

I Therapeutic VABB in all cases

B Selection of management plan
based on tumor size

Papillary
lesion

performance of additional procedures after diagnosis of cases
of atypical ductal hyperplasia (ADH), benign phyllodes
tumor, or benign papillary tumor by final pathological exam
after VABB for diagnostic purposes. Regarding ADH, 50.0%
(n=31) reported that they follow-up on the patient’s condition
when they judge the tumor to have been fully-excised by
VABB, 32.3% (n=20) that they perform surgical excision in
all cases, and 12.9% (n=8) said that they follow-up the
patient’s condition only in cases of focal ADH. Regarding
benign phyllodes tumor, 54.8% (n=34) reported that they
follow-up the patient’s condition when they judge the tumor
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to have been fully excised by VABB; 25.8% (n=16) that they
perform surgical excision for all cases; and 12.9% (n=8) that
they perform surgical re-excision depending on the tumor
size, with 21.0% (n=13) reporting doing so for tumors larger
than 1 cm, 14.5% (n=9) for tumors larger than 2 cm, 21.0%
(n=13) for tumors larger than 3 cm, and 6.5% (n=4) for
tumors larger than 5 cm. Regarding cases of benign papillary
tumors 79.0% (n=49) reported they follow-up a case for
which they judge a tumor to have been fully-excised by
VABB; 8.1% (n=5) that they perform surgical excision for all
cases; and 12.9% (n=_8) that they perform surgical excision
depending on the tumor size, with 4.8% (n=3) reporting
performing it for tumors larger than 1 cm, 21.0% (n=13) for
tumors larger than 2 cm, 14.5% (n=9) for tumors larger than
3 cm, and 4.8% (n=3) for tumors larger than 5 cm.

Discussion

Our study results indicate that although the respondents
perform VABB according to generally accepted standards
and in accordance with previously reported indications for
biopsy (13-15), depending on their experience and skills,
they use a variety of criteria in their application of VABB.
This finding reflects the lack of consensus regarding the
maximum size of tumors that can be excised by VABB in
literature. Whereas Baez et al. (11) reported that complete
excision is possible when the mass is smaller than 2.3 cm,
Fine et al. (9) reported that it is possible when the diameter
is smaller than 3 cm. In contrast, Park et al. (13) argued that
due to surgeons’ increasing experience in performing VABB,
which has led to higher safety and utility in the use of the
procedure, VABB excision is possible for benign tumors
larger than 3 cm. Regarding cases of fibroadenoma
diagnosed using core needle biopsy, 11.3% of respondents
reported performing VABB for lesions smaller than 5 cm. On
the other hand, 46.8% reported that they perform surgical
excision for lesions larger than 3 cm and 24.2% for lesions
larger than 5 cm. More than twice as many respondents
reported performing surgical (24.2%, n=15) rather than
VABB excision (11.3%, n=7) for tumors 3-5 cm in size.
Regarding the performance of additional procedures in
cases of ADH diagnosed by final pathological examination
after VABB for diagnostic purposes, 50.0% (n=31) reported
that they follow-up on the patient’s conditions when they
judge the tumor to have been fully-excised by VABB, 32.3%
(n=20) that they perform surgical excision in all cases, and
12.9% (n=8) said that they follow-up the patient’s condition
only in cases of focal ADH. In cases of benign phyllodes
tumor, 54.8% (n=34) reported that they follow-up a case for
which they judge a tumor to have been fully-excised by
VABB, 25.8% (n=16) that they perform surgical re-excision
for all cases, and 12.9% (n=8) that they perform surgical re-
excision depending on the tumor characteristics. In cases of

benign papillary tumors, 79.0% (n=49) reported they follow-
up a case for which they judge a tumor to have been fully-
excised by VABB, 8.1% (n=5) that they perform surgical
excision for all cases, and 12.9% (n=8) that they perform
surgical excision depending on tumor size. These findings are
in accordance with those reported in literature, including
those of Zografos et al. (18) in their study of 706 patients
with Category 3 and 4 non-palpable breast lesions on
mammography who underwent stereotaxic VABB with an 11-
G needle. Whereas they found a histological underestimation
rate of 3.6% among the 56 patients who had been diagnosed
with benign papillary disease and had subsequently
undergone surgical re-excision using wire localization biopsy,
they found an underestimation rate of 0% for cases in which
papillary lesions did not coexist preoperatively with any other
precursor, including ADH, lobular neoplasia, or radial
scarring. They stated that, as long as benign papillary lesions
diagnosed on VABB are without pre-cancerous lesions,
conservative management may be possible without surgical
excision. In a study of 82 cases diagnosed with benign
papillary disease on VABB who were followed-up for at least
24 months through ultrasound examinations without surgical
re-excision, regardless of BI-RADS category, age, or tumor
size, Park et al. (19) found that no new lesions were detected,
indicating a 0% rate of underestimation of benign papillary
disease diagnosed on VABB. The high rates of accuracy and
low rates of underestimation found in these studies indicate
that follow-up without surgical re-excision biopsy is
appropriate in cases of benign papillary disease diagnosed
through a tissue sample acquired from complete excision of
target lesions on VABB.

Analysis of the results of this survey indicates that VABB
procedures are currently being widely performed for
diagnostic and treatment purposes in South Korea in a
manner of compliance with previously reported indications
and guidelines. Nevertheless, national and global standards
and guidelines for VABB have yet to be established; the
collection of data from a greater number of hospitals via
further prospective research is required.
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