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Background: Breast cancer is a major cause of morbidity and mortality worldwide. Certain
lesions encountered on mammography require histological assessment of biopsy samples to
identify benign versus malignant disease. Stereotactic vacuum-assisted breast biopsy (SVAB)
is a useful technique, especially for non-palpable microcalcific lesions, and was introduced at
our institution in 2011.

Objectives: To determine whether the histological underestimation from 9-gauge SVABs
performed at our institution is within acceptable limits.

Method: In this cross-sectional study, 9-gauge stereotactic biopsy histology results and breast
imaging and reporting data system (BI-RADS) findings of 158 lesions (from 153 patients) were
analysed and the histological findings compared with surgical excision histology results (54
lesions) to determine histological underestimation (upgrade rates).

Results: One out of eight cases of ductal carcinoma in situ (DCIS) was underestimated, yielding
a DCIS underestimation rate of 12.5%.

Conclusion: The DCIS underestimation obtained from the present study in our institution was
on a par with other authors” findings and was therefore within acceptable limits. Atypical
ductal hyperplasia underestimation could not be reliably obtained with the small study
population.

Introduction

The most common malignancy in women globally is breast cancer.! Screening mammography
reduces breast cancer mortality, but numerous benign abnormalities that cannot be distinguished
from malignancy? are detected on mammography. Histological evaluation is therefore required
for these abnormalities.?

Histologic underestimation occurs when a high-risk or malignant lesion which has been identified
on percutaneous biopsy is incompletely characterised.’ Examples include ductal carcinoma in situ
(DCIS) underestimation and atypical ductal hyperplasia (ADH) underestimation. DCIS
underestimation occurs when a lesion characterised as DCIS yields infiltrating carcinoma on
surgical biopsy. ADH underestimation occurs when a lesion characterised as ADH on percutaneous
biopsy yields carcinoma on subsequent surgery.®> A small sample of a DCIS lesion may be
interpreted as ADH by the pathologist.> Histologic underestimation in lesions containing both
ADH and DCIS as well as lesions containing both DCIS and infiltrating ductal carcinoma may be
attributed to sampling error? The diagnosis of ADH or DCIS on percutaneous biopsy is an
indication for subsequent therapeutic surgical excision because of the risk of carcinoma and
invasive carcinoma residing within these lesions.?

An in-depth study by Parker et al. showed that percutaneous large-core breast biopsy is a reliable
alternative to surgery.* Non-operative accurate diagnosis of benign and malignant disease reduces
the number of operations necessary for appropriate staging and management of breast cancer,®
and this is where stereotactic vacuum-assisted biopsy has a role to play.

Patient selection for neo-adjuvant therapy requires that prognostic information be available from
non-operative diagnostic tumour samples. Assessment of histological grade on biopsy can aid in
preoperative oncological planning and treatment decision-making, despite the limitations

http://www.sajr.org.za . Open Access


http://www.sajr.org.za
mailto:pieters.ms@gmail.com
http://dx.doi.org/10.4102/sajr.v20i1.818
http://dx.doi.org/10.4102/sajr.v20i1.818
http://dx.doi.org/10.4102/sajr.v20i1.818
http://crossmark.crossref.org/dialog/?doi=10.4102/sajr.v20i1.818=pdf&date_stamp=2016-06-09

associated with the accuracy of grading core biopsies related
to tumour sampling.®” It follows that the lower an institution’s
histological underestimation rate from stereotactic biopsies,
the better the patient’s pre-operative management will be.

Stereotactic vacuum-assisted breast biopsy (SVAB) yields
larger volumes of tissue, allows sampling of lesions that are
difficult to sample (microcalcifications, distortions), and
allows several biopsies to be taken with a single pass.” The
vacuum-assisted biopsy device is powered by suction and
utilises a rotational cutter to obtain several samples as the
operator rotates the device through 360 degrees. The sample
is suctioned into the specimen port for collection without
removing the needle from the biopsy site.” Compared with
conventional core-needle biopsy, SVAB affords less targeting
errors and lower underestimation and re-biopsy rates, as
well as high patient acceptance, minimal post-procedural
complications and good cost-effectiveness.”*

Stereotactic localisation achieves accurate 3-dimensional
lesion localisation (Figure 1) by utilising 15-degree spatially
opposed mammographic images, which forms the basis of
SVAB.

Percutaneous core-needle biopsy has become the method of
choice for the pathologic evaluation of clinically occult breast
lesions.® Vacuum-assisted biopsy is currently preferred to
core-needle biopsy, especially for subclinical lesions and
lesions displaying microcalcifications." SVAB was introduced
in 1995 and allows better characterisation of breast lesions
than conventional core-needle biopsy by employing larger
gauge needles, thus yielding larger tissue specimens'>"* with a
sensitivity and a predictive negative value of more than 99%."

Utilisation of larger gauge needles yields more representative
tissue samples (Figure 2), so decreasing the likelihood of
false-negative or false-positive findings.’

T

FIGURE 1: Post-fire 15-degree spatially opposed images taken during stereotactic
vacuum-assisted breast biopsy. The tissue containing the pathological
microcalcifications is suctioned into the open needle aperture before being
automatically cut and suctioned into the specimen chamber. On pre-fire images,
the needle should be slightly superficial and inferior to the lesion. On post-fire
images (shown), the lesion should overlie the needle aperture.
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SVAB has been offered by the Department of Clinical Imaging
Sciences, Universitas Hospital, Bloemfontein, South Africa,
since February 2011. SVAB is used for non-palpable lesions
that are not visible on ultrasound in patients who have been
screened by mammography at our institution.

The BI-RADS scoring system (breast imaging and reporting
data system of the American College of Radiology)' is
used in our department, and SVAB is performed on all
patients with mammographically demonstrated lesions
where lesions are not visible on ultrasound with a BI-RADS
score > 4. BI-RADS 3 lesions that are found in high-risk
patients or that show progression on short-term follow-up
are also stereotactically biopsied, provided that they are
not demonstrable on ultrasound.

Method

The study was conducted at Universitas Academic Hospital,
Bloemfontein, at the Faculty of Health Sciences of the
University of the Free State. The study was a cross-sectional
study including all patients (totalling 158 mammograms and
stereotactic biopsies for 153 patients with a total of 158
lesions) who presented for opportunistic screening
mammography and underwent SVAB at our institution from
01 February 2011 — 01 June 2014. All suspicious lesions that
were visible on mammography, but not visible on ultrasound,
were selected for SVAB as per BI-RADS guidelines and
included in the study population. Asymmetric densities and
distortions were included in the biopsy criteria, but none was
encountered as the sole finding, and consequently all lesions
biopsied included microcalcifications. Radiographic markers
were left in situ after specimen retrieval to aid surgical
localisation. All patients with ADH, DCIS or invasive ductal

FIGURE 2: Stereotactic vacuum-assisted breast biopsy specimen view for
documentation purposes and confirmation of intra-lesional microcalcifications.
The use of a large-gauge needle (9-gauge) yields more representative tissue
samples.
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carcinoma (IDC) on SVAB are routinely booked for surgical
excision at our institution. Five patients were encountered
twice in the data set for biopsies of the contra-lateral breast or
separate lesions. Data for separate or contra-lateral lesions
were incorporated into the dataset.

All patients in the study were imaged with a Selena
Dimensions (Hologic, Massachusetts, USA) unit for
mammography, and stereotactic biopsies were performed
on a Multicare Platinum prone table unit (Hologic,
Massachusetts) with a 9-gauge ATEC breast biopsy and
excision system (Hologic, Massachusetts) (Figure 3).

All the biopsies were performed by our institution’s breast
imaging specialist radiologist. The histopathological data
required for the study were retrieved from the Universitas
Hospital’s National Health Laboratory Service digital
laboratory results system. Our departmental digital radiology
picture archiving and communications system (PACS)
records were utilised for BI-RADS and other information.

Histological findings at SVAB and open biopsy were classified
into three groups: (1) the malignant category which included
IDC, tubular carcinoma, mucinous carcinoma and
micropapillary carcinoma as well as intermediate- or high-
grade DCIS; (2) intermediate category lesions comprising
low-grade DCIS, ADH and flat epithelial atypia (FEA); and
(3) benign category lesions that included fibrocystic change,
fibroadenoma, papilloma and other (e.g. apocrine metaplasia,
sclerosing adenosis, granulomatous inflammation, fat
necrosis and fibromatosis).

DCIS underestimation was defined as all lesions that were
upgraded from DCIS to IDC on open biopsy. ADH
underestimation was defined as all lesions that were
upgraded to carcinoma on open biopsy.

The statistical analysis of data was done by the Department
of Biostatistics, Faculty of Health Sciences, University of the
Free State, Bloemfontein. Results were summarised by
frequencies and percentages with 95% confidence intervals
(CIs) for underestimation rates.

FIGURE 3: The Suros ATEC vacuum-assisted biopsy device.
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Results

SVAB yielded 101 (63.9%) benign category lesions, 7 (4.4%)
intermediate category (low-grade DCIS, ADH and FEA)
and 45 (28.5%) malignant category lesions (IDC and
subtypes, intermediate- and high-grade DCIS), with 5
lesions (3.2%) being non-representative (Table 1). Of the
IDC lesions, 2 were reported as exhibiting a mucinous
growth pattern and 4 exhibiting a tubular growth pattern.
One case of IDC was reported to display a micropapillary
appearance, with the remainder reported as IDC alone. Of
the 13 DCIS lesions, 4 lesions were low-grade DCIS, 2
lesions were intermediate-grade DCIS, and 7 lesions were
high-grade DCIS on SVAB. Of 158 lesions that underwent
SVAB, 54 (34.2%) were followed on open biopsy. The
average number of passes per biopsy was 6. The mean age
of the patients followed on open biopsy was 57 years (range
30 - 77 years) and all were female. All of the 158 lesions that
were excised by SVAB showed microcalcifications on their
stereotactic biopsy specimen radiographs, thus yielding a
calcification retrieval rate of 100%.

Of the 54 lesions that were followed on open biopsy, 12
yielded benign findings (22.2%), 8 yielded DCIS (14.8%),
and 34 yielded IDC (62.9%). Of the 13 DCIS cases on SVAB,
5 were lost to follow-up. One case of DCIS was upgraded
to IDC on open biopsy, yielding a DCIS underestimation
rate of 12.5% (95% CI 0.3% — 52.7%).

Two cases (1.3% of lesions) of ADH were found on SVAB in
our study population, of which one was upgraded to IDC
on subsequent open biopsy. A total of 5 (3.2%) SVAB
samples were deemed inadequate for evaluation. Of the
158 SVABs included in the study, 3 (1.8%) cases had no
BI-RADS information on record, leaving 155 patients
with BI-RADS information. Seven cases (4.5%) were
representative of BI-RADS 3, 123 (79.4%) of BI-RADS 4, and
25 (16.1%) of BI-RADS 5. No BI-RADS 1 or BI-RADS 2
lesions were encountered in the records for SVAB.

Ethical considerations

Approval to conduct the study was obtained from the Ethics
Committee of the Faculty of Health Sciences, University
of the Free State (number ECOFS 24/2014). Patient
confidentiality was maintained throughout.

TABLE 1: Summary of histological findings on SVAB (N = 158).

Histological finding n on SVAB Total (%)
Malignant
IDCf 36 22.8
DCIS] high-grade 7 4.4
DCIS] intermediate-grade 2 1.3
Intermediate
DCIS] low-grade 4 2.5
ADH§ 2 13
FEAT 1 0.6
Benign 101 63.9
Non-representative 5 3.2

+, Infiltrating ductal carcinoma; , Ductal carcinoma in situ; §, Atypical ductal carcinoma;
9, Flat epithelial atypia.
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Discussion

Internationally, false-negative rates for SVAB range from
1.3% — 3.3%, with underestimation rates from 11.8% — 28.6%.”

Siegmann et al. found in their study population of 166
stereotactic biopsies using a mammotome system (Breast Care,
Ethicon Endo-Surgery, Norderstedt, Germany) that the
histology of a sufficient vacuum-assisted biopsy was
underestimated in 15% of their study population when
compared with histology at excision.’

Salem et al. reported an overall underestimation rate of 9.6%
for high-risk lesions and a DCIS underestimation rate of
19.2% for a hand-held vacuum-assisted stereotactic biopsy
device (Vacora vacuum-assisted biopsy system, Bard, Tempe,
USA) in a study population of 288 stereotactic biopsies."

Of the 13 cases of DCIS on SVAB in our study, 8 were followed
with surgical excision, of which 1 case was upgraded to IDC
on open biopsy, yielding a DCIS underestimation rate of
12.5%. This figure compares favourably with the DCIS
underestimation rate of 12% found in a study by Kettritz
et al.? of 23% in a study by Laurenco et al.,° and of 0% — 19%
quoted in the review article by Liberman.’

Two cases of ADH were found on SVAB in our study
population, of which one was upgraded to IDC on subsequent
open biopsy. A study by Khor'® (991 patients) in 2010
investigated the histological underestimation rate of ADH
and showed an underestimation rate of 19.8%. A larger study
population would probably have yielded more cases of
ADH, with better clarification of ADH underestimation at
our institution. Furthermore, the lack of an official screening
programme (our institution offers opportunistic screening
only) with the resultant lower volume of mammographic
examinations might have contributed to the low ADH yield.

Of the total SVAB biopsy population with available BI-RADS
information in our study, 79.4% were BI-RADS 4 lesions,
4.5% were BI-RADS 3, and 16.1% were BI-RADS 5. No BI-RADS
1 or 2 lesions were biopsied stereotactically. Seven BI-RADS
3 lesions were found in high-risk patients, and these lesions
were stereotactically biopsied. These figures are in keeping
with current practice of obtaining histology through biopsy
on all patients with BI-RADS scores of 4 and 5, and short-
term follow-up with possible biopsy for BI-RADS 3 lesions.

A factor that became evident from the present study is that
many patients were not followed up with open biopsy. Of a
total of 158 SVABs, 104 were not followed up with biopsy.
The main reason for this is that most patients had benign
lesions on SVAB that did not require open biopsy. Twenty-
one patients (20.2%) with non-benign lesions were also not
followed up with biopsy. Possible reasons for this include
low socio-economic status, theatre backlogs, long-distance
travel to the hospital, and the demise of patients. This finding
needs to be further investigated.
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Limitations of the study

The largest limiting factor was the small study population.
As our institution started performing SVABs only in February
2011, the study population was not expected to be large, but
most probably sufficient to gain a perspective on whether or
not we were obtaining an acceptable histological yield.

A second possible limiting factor is the fact that a single
operator performed all the SVABs, and hence the possible
effect of a learning curve when initially using the stereotactic
biopsy system.

Conclusion

The DCIS underestimation for our institution is on a par with
other authors’ findings and is therefore within acceptable
limits. A revisitation of biopsy techniques and equipment is
accordingly not deemed necessary to improve histological
yield at our institution, although our findings warrant further
investigation in order to gain a more accurate perspective, as
ADH underestimation could not be reliably obtained with
the small study population.
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