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Key Points

are small breast cancers (TINOMO) lesions.
the gold standard of postsurgical histology.

diameter <10 mm.

o Inourstudy, we reevaluated the degree of therapeutic efficacy of the stereotaxic vacuum-assisted breast
biopsy (VABB) technique when the pathologically confirmed findings, according to recent literature

o Our study confirms the efficacy of VABB in true radical excision of small breast cancers, compared to

o DBT-guided 9-G VABB is highly effective in the complete removal of breast cancer if the lesion has a
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Abstract

Objectives: Vacuum-assisted breast biopsy (VABB) is a safe
procedure comparable to surgical biopsy for the character-
ization of distortions, microcalcifications, and mass lesions.
Vacuume-assisted excision of T1 breast tumors could be on
potential managementin alternative to surgery. The primary
objective of this work was to assess the therapeutic success
of the stereotaxic vacuum breast biopsy in small breast can-
cer (TINOMO) lesions excision. Methods: From our electronic
database, all the vacuum breast biopsies performed from
January 1, 2015, to December 1, 2019, have been retrospec-
tively reevaluated. N = 2,200 cases were identified and n =
145 ensured “mammographic complete removal” at the end
of vacuum-assisted excision treatment and were considered

for analysis. Surgical gold standard was used. Results: N =
143 procedures were successfully completed with complete
removal of mammographic calcifications. The mean size of
the lesions completely excised with VABB was 8.9 + 3.6 mm
(range, 3-23 mm). Lesions below 10 mm were n = 118 and
lesion with diameter >10 mm were n = 28. N = 3/146 cases
(4.4%), relapses were observed in follow-up (at 12-24 up to
a maximum of 60 months): the mean size of relapsed lesions
completely excised was 3.6 = 2.1 mm (range, 2-6 mm). No
relapse before 12 months were observed. The mean size of
the lesions in these patients with relapse at the time of the
first VABB procedures was 13 + 6.5 mm (range, 7-12 mm).
N =117/118 (99%) lesions excised using VABB without re-
lapse after 1 year of follow-up had a diameter below 10 mm.
Conclusions: Vacuum breast biopsy could safely remove
small breast cancers (TTNOMO) with few relapses.
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Introduction

Stereotactic vacuum-assisted breast biopsy (VABB) is
considered a safe procedure, comparable to surgical bi-
opsy for characterization of microcalcification distor-
tions and mass lesions [1, 2]. The confidence rate of bi-
opsy specimens acquired via VABB is increasing, with
low rates of false-negative results. For 15 years, VABB has
been one of the most effective methods in the histological
diagnosis of breast cancer [3-6]. VABB can be used not
only in stereotaxis (Mammography or DBT-guided) but
also under ultrasound guidance and through MRI-guided
technique. Percutaneous excision of microcalcifications
is often achieved by the VABB-assisted technique when
such lesions are around 1 ¢cm or less [7, 8]. Several studies
demonstrated a potential-evolving role for the use of vac-
uum-assisted excision in the management of pathologi-
cally diagnosed B3 lesions (heterogeneous group of le-
sions of uncertain malignant potential of the breast with
an overall risk for malignancy of 8.9%-35.1% after total
resection) which might include lesions such as radial
scars, papillary lesions without atypia, mucinous lesions,
and some atypical epithelial hyperplasias as ADH and
FEA [9-12]. TINOMO breast neoplastic lesions are usu-
ally described as “Small Cancers of Breast” (BCS). BCS are
early-stage tumors, measuring less than 2 cm [13]. Treat-
ment for these cancers consists of complete surgical re-
moval of the lesion. Small tumors carry good prognosis
with cancer-specific survival rates after 5-10 years as high
as 90% or 95% [13-15]. The primary goal of this work is
to reevaluate the degree of therapeutic success rate of the
9-G DBT-guided stereotactic VABB technique when the
BCS measured <2 cm.

Materials and Methods

Stereotactic VABB Technique

VABB is a well-established technique for diagnostic work up of
suspicious microcalcifications of the breast. VABBs were per-
formed by 3 radiologists with 15, 12, and 11 years of experience in
breast imaging field. The procedure was performed with a DBT-
guided stereotaxic VABB system (Selenia Dimensions system’s
Genius™ 3D Mammography™; Hologic, Bedford, MA, USA),
with the patient being in a sitting position although less comfort-
able than the supine position [16]. The entry approach was chosen
to ensure the shortest possible distance between the skin and the
target lesion.

The breast is positioned and flattened by a fenestrated com-
pressor and after a standard projection is performed. If the lesion
is inside the fenestrated part of the compressor, acquisitions are
performed using tomosynthesis. For the present study, we includ-
ed patients evaluated with 9-G needle VABB. Using a 9 or 8-G
needle, sample size is approximately three times the amount col-
lected by an 11-G needle, and it can be used to resect breast lesions
with a therapeutic intent [17]. Sampling is performed with a 360°
rotation and uses a 9-G (Eviva® Breast Biopsy System; Cradle: 20
mm; Hologic) needle. Normally about 12 samples are obtained, in
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order to obtain the maximum diagnostic performance for the sus-
pected lesion; depending on the size of the lesion, it is possible to
proportionally opt for an increase in sampling. Through this pro-
cedure it is not necessary to remove the needle from the breast af-
ter obtaining each sample, thus being a less bloody technique than
non-vacuum-assisted techniques (Fig. 1). The tissue sample is as-
pirated into a chamber where it is collected in a small container
basket. Radiographs of the extracted specimens are always ac-
quired (Hologic Lorad Selenia Digital Mammo Unit; Hologic). If
the control radiograph of the samples shows the presence of the
lesion in the material taken during the biopsy, mammography, and
ultrasound examinations are required to demonstrate completed
excision or any residual post-VABB lesions. Finally, after the sam-
ple harvest, images then are acquired to document the final posi-
tion of the biopsy needle.

At the end of the sampling, the operator releases a titanium ra-
diopaque marker (Atec TriMark; Hologic, Indianapolis, IN, USA).
Two radiographic projections must be acquired: one performed
cranium caudal and one lateral at 90° (ML) in order to document
the positioning of the clip. At the end of the procedure, pressure is
applied for 10 min along the path of the needle (Fig. 2). All surger-
ies were performed by our dedicated breast surgery team (6 opera-
tors with an average experience of 25 years), as well as the patho-
logical evaluation was carried out by 2 specialists with, respective-
ly, 30 and 25 years of experience.

Patient Selection
Inclusion criteria:

o Presence of clustered microcalcifications considered indeter-
minate or suspicious, distortions, and mass lesions (BI-RADS
4a-b-c, and 5) at mammography and not palpable or visible by
ultrasound.

Exclusion criteria:

o All patients who did not perform all imaging, biopsy, surgical,
and pathological evaluations at our center (150 cases) were ex-
cluded from our study.

Post Biopsy Management of Patients

All patients included in the study were reevaluated over time,
with follow-up starting from 12 months on an annual basis, up to
a maximum of 60 months; specifically, the patients stratified by
follow-up are distributed as follows: 41 (60 months), 32 (48
months), 40 (36 months), 20 (24 months), and 12 (18 months). All
patients who did not continue the periodic checkups at our facil-
ity were excluded from the series and not included in this study. In
the absence of a new microcalcification cluster or other suspicious
lesions detected during these checks, the patients returned to the
conventional screening program.

Data Acquisition

From our electronic database (Estensa Ebit Esaote Italy), all
VABB investigations performed with stereotactic guidance from
January 1, 2015, to December 1, 2019, were reevaluated retro-
spectively, for a total number of 2,200 procedures. All patients
included in the study are from a normal screening population
(with a mean age of 53 years). Among these 2,200 cases, 145 were
selected in which complete removal of the pathological finding
was confirmed mammographically at the end of the VABB, con-
firmed by the surgical piece used as gold standard [7]. All cases
of discrepancy between the histological result and the BI-RADS
category of mammography were reevaluated by the radiologist
and the pathologist (dedicated in breast care with 25 years of ex-
perience) in agreement to define the causes of inconsistency. If
the discrepancy was not resolved, such cases were excluded from
the study (60 cases). Postsurgical histopathology was the gold
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Fig. 1. Biopsy sampling using the VABB
system.

Fig. 2. a Post-VABB MLO projection. b Radiogram of the biopsy frustules.

standard. One of the inclusion criteria was the histopathological
evaluation of the definitive surgical piece demonstrated complete
removal of breast cancer; in our case series, there was no histo-
pathological update after surgery. Descriptive statistical analysis
was done. Statistical analysis was performed using commercially
available software (SAS, version 9.1.3; SAS Institute, Cary, NC,
USA).

9-G DBT-Guided VABB for T1 Breast
Cancers

Results

The mean age of the patients was 55 years (age range
35-88 years). N = 143 procedures were successfully com-
pleted with complete removal of mammographic calcifi-
cations. No clinically significant bleeding or major pa-
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Table 1. Final histology of the excised Anatomo- n Average  Type of lesion Relapse Histotype
lesions pathological diameter relapse
classification
B3a 67 12 45 microcalcifications 2 sclerosing
7 masses papillary
14 distortions lesions with
FEA
B3b 31 9 24 microcalcifications 2 0
5 masses
2 distortions
B4 3 8 3 microcalcifications 0 0
0 masses
0 distortion
B5a 34 9 31 microcalcifications 1 1DCIS
2 masses
1 distortion
B5b 6 7 3 microcalcifications 0 0
2 masses
1 distortion
B5c 5 9 5 microcalcifications 0 0
0 masses
0 distortion

Fig. 3. Outbreaks of low-grade ductal carcinoma in situ (G1) with a prevalent cribriform pattern, characterized
by rounded, uniform nuclei, with regular chromatin pattern, and with inapparent nucleoli. Mitotic figures are
rare. Absent necrosis.

tient discomfort was recorded. The mean size of the le-
sions completely excised with VABB was 8.9 + 3.6 mm
(range, 3-23 mm). Lesions below 10 mm were n = 118
and lesion with diameter >10 mm were n = 28.

N = 3/146 cases (4.4%), relapses were observed in fol-
low-up (at 12-24 up to a maximum of 60 months): the
mean size of relapsed lesions completely excised was 3.6
+ 2.1 mm (range, 2-6 mm). No relapse before 12 months
were observed.

The mean size of the lesions in these patients with re-
lapse at the time of the first VABB procedures was 13 +
6.5 mm (range, 7-12 mm): 1 with only microcalcification
1 with microcalcification and a small nodule, and 1 with
anodule. N=117/118 (99%) lesions excised using VABB
without relapse after 1 year of follow-up had a diameter
below 10 mm. N = 26/28 (93%) lesions excised using
VABB without relapse after 1 year of follow-up had a di-
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ameter >10 mm. No malignancy (invasive cancers) re-
sulted from the histologic analysis of the relapsed lesions:
two relapses resulted to be sclerosing papillary lesions,
and 1 case resulted not be a ductal carcinoma in situ (Ta-
ble 1; Fig. 3).

Discussion

Stereotaxic VABB is increasingly considered a safe and
comparable procedure to surgical biopsy for the study of
distortions, microcalcifications, and mass lesions [1-3,
18, 19]. Our study compared DBT-guided 9-G VABB
with the gold standard of postsurgical histology to re-
move small breast cancers. The main result of this study
is that it was possible to obtain a complete removal of the
lesion in 117/118 (99%) cases with lesion diameter <10
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mm with no relapse at 12-60 months of follow-up. In ad-
dition, when lesion diameter was higher than 10 mm, n =
2/28 (7%) lesions relapsed after 12-60 months of follow-
up. Therefore, on the base of the results of this study, we
can affirm that DBT-guided 9-G VABB is highly effective
in complete removal of breast cancer if the lesion has a
diameter <10 mm. VABB treatment with complete biop-
tical excision of the specimen proved at the control mam-
mogram allows only a small enlargement of the surgical
bed to remove the clip thus reducing bleeding. In addi-
tion, DBT-guided 9-G VABB could reduce costs of the
entire procedure. Indeed, Alonso-Bartolome et al. [20] in
the analysis of the financial outlays of VABB procedure
pointed out that the costs associated with VABB systems
are 82% lower than a surgical biopsy and that the time
spent by the patient was 71% less with VABB than with
surgery. VABB cost analyses need to be considered in the
context of the overall economic costs related to any po-
tential reduction in the need for open surgical procedures
[11]. The main limitations of this study were as follows: it
represented the experience of a single academic institu-
tion, the sample size is relatively small, there are few re-
lapses, and no surgery control group, for ethical reasons.
A further recognized limitation of the VABB technique is
its therapeutic approach in the presence of classic lobular
tumors, regardless of whether they are lobular carcino-
mas in situ or atypical lobular hyperplasia, both often
characterized by a multicentric and multifocal pattern.
We acknowledge that a potential selection bias could be
present when selecting patients for VABB.

Conclusion

DBT-guided 9-G VABB is highly effective in the com-
plete removal of breast cancer if the lesion has a diameter
<10 mm. DBT-guided 9-G VABB could have an impor-
tant role in the management of T1 breast tumors.
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