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Abstract

Aim: Breast cancer is one of the most important causes of mortality and morbidity in women. With the widespread use of screening
mammography, the detection of non-palpable suspected cancerous lesions is increasing. Therefore, the use of vacuum-assisted
breast biopsy in the management of breast lesions continues to increase. The aim of this study was to evaluate the histopathological
results of suspicious microcalcifications which were diagnosed by vacuum-assisted needle biopsy on a stereotactic prone table and
to compare the mammographic features of the microcalcifications with the histopathological results.

Materials and Methods: The study included a total of 119 patients with a median age of 51 years (range, 33-77 years) who underwent
stereotactic biopsy on a prone table because of suspicious microcalcifications between March 2010 and July 2014. Retrospective
evaluation was made of the preoperative mammographic features, and the BI-RADS (Breast imaging-reporting and data system)
scores of the microcalcifications and the vacuum biopsy and / or excisional histopathological results.

Results: Stereotactic vacuum-assisted breast biopsy revealed that 52.1% of the lesions were benign and 47.9% were malignant. After
vacuum-assisted stereotactic biopsy 61 patients underwent surgery. In 10 of these (16.3%) the final excisional histopathological
diagnosis was benign, and in 51 (83.7%) malignancy was determined.

Conclusion: Vacuum-assisted breast biopsy on a stereotactic prone table is a successful technique with a low failure rate for

microcalcifications that are non-palpable and have no ultrasonographic findings.
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INTRODUCTION

Breast cancer is one of the most important causes of
mortality and morbidity in women (1). Although the
incidence of breast cancer continues to increase, the
mortality rate has been reduced by 30% since 1990 (2).
This reduction is largely attributed to the development of
new therapies and the spread of screening mammography

@3).

With the widespread use of screening mammography, the
detection of non-palpable suspected cancerous lesions
is increasing. Therefore, the use of percutaneous core
biopsy in the management of breast lesions continues
to increase. Percutaneous biopsy is a faster, cheaper
and less invasive method compared to surgical biopsy
(4). Percutaneous biopsy does not cause any deformity
of the breast due to loss of tissue and there is no scar

tissue development. Percutaneous core biopsy eliminates
unnecessary surgical interventions for patients with
benign lesions (5).

The aim of this study was to evaluate the results of
vacuum biopsies performed because of suspicious
microcalcifications on mammography and to compare
the mammographic features of the calcifications with the
histopathological results.

MATERIALS and METHODS

This retrospective study was approved by the Local Ethics
Committee and was conducted in accordance with the
Declaration of Helsinki. Informed consent was waived
because of the retrospective nature of the study.

The study included a total of 119 patients with suspicious
microcalcifications who underwent vacuum-assisted
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biopsy on a stereotactic prone table between March 2010
and July 2014 (Figure 1). The median age of the patients
was 51 years (range, 33-77 years).

Figure 1. a-b: Magnified MLO radiograph of the right
breast (a) showing fine pleomorphic calcifications (arrow).
Specimen radiography after vacuum biopsy (b) showing that
microcalcifications were sampled

Preoperative = mammographic  features,  BI-RADS
scores and, pathology reports of vacuum biopsies
and final excisional histopathology diagnosis of the
microcalcifications were evaluated retrospectively by two
radiologists, one with 20 years of experience and the other
with 5 years of experience. There was agreement between
them for each case. The microcalcifications were reported
according to BI-RADS (BI-RADS 4a, 4b, 4c or BI-RADS 5),
in respect of distribution and morphological features. No
biopsy was performed on any lesion scored as BI-RADS 3.

Figure 2. a-b: MLO radiograph of the left breast (a) showing fine
linear branching calcifications and spiculated mass (arrow).
Specimen radiography after vacuum biopsy (b) showing that

microcalcifications were sampled

radiograph of the

right
breast (a) showing round punctate calcifications (arrow).
Specimen radiography after vacuum biopsy (b) showing that

microcalcifications were sampled

Figure 3. a-b: Magnified MLO

Of the 119 microcalcifications, 66 (55.4%) had fine
pleomorphic (Figure 1), 19 (15.9%) had fine linear or
fine linear- branching (Figure 2), 13 (10.9%) had round-
punctate (Figure 3), 13 (10.9%) had heterogeneous (Figure
4), and 8 (6.9%) had amorphous morphology (Figure 5).
The regional distribution pattern was determined as group
in 64 (53.8%), segmental in 45 (37.8%), linear in 7 (5.9%)
and regional in 3 (2.5%). A diffuse distribution pattern was
not observed in any case.

Figure 4. a-b: Magnified MLO
breast (a) showing heterogeneous

radiograph of the
calcifications (arrow).
Specimen radiography after vacuum biopsy (b) showing that
microcalcifications were sampled

right

-

radiograph of the
calcifications

right
(arrow).
Specimen radiography after vacuum biopsy (b) showing that
microcalcifications were sampled

Figure 5.
breast (a)

a-b: Magnified MLO
showing amorphous

BI-RADS 4 microcalcifications were determined in
93 (78.1%) patients, and 26 (21.9%) had BI-RADS 5
microcalcifications. When the subgroups of BI-RADS 4
were evaluated, 11 (9.2%) were scored as BI-RADS 4a,
28 (23.5%) as 4b, and 54 (45.4%) as 4c. The majority
(8/11) of BI-RADS 4a had round-punctate morphology,
the majority (16/28, 57.1%) of 4b had fine pleomorphic,
and the majority (38/54, 70.3%) of BI-RADS 4c had fine
pleomorphic morphology. Of those with BI-RADS 5
microcalcifications, 14 (54.4%) had fine linear- fine linear
branching morphology (Table 1).

The majority of BI-RADS 4a, 4b and 4c had a group
distribution pattern and the majority of BI-RADS 5 had a
segmental distribution pattern (Table 2).

Allbiopsies were performed on the prone table stereotactic
vacuum biopsy device (Lorad Multicare Platinum, Hologic,
MA, USA) in our hospital by a radiologist with 20 years
of experience. The procedures were performed with a 9G
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vacuum-assisted needle system (ATEC Breast Biopsy
and Excision System, Suros Surgical Systems, USA) with
a notch of 12 mm or 20 mm, Approximately 10 ml 2%
prilocaine hydrochloride solution (Citanest, AstraZeneca,
Turkey) was used for local anesthesia during the
procedure. It was seen that calcifications were sampled
by graphing the tissue pieces obtained immediately after
vacuum biopsy. At the end of all the procedures, local
compression was applied for approximately 5-10 minutes
to prevent possible bleeding complications.

Table 1. Morphological features and BI-RADS scores of microcalcifications

Statistical Package for Social Sciences (SPSS) version
20.0 software (Chicago, IL, USA) was used for statistical
analysis. Descriptive statistics were stated as median
(minimum — maximum) and mean * standard deviation
values. The Chi-square test was used to compare
categorical data. Therelationships between the parametric
data were investigated using the Student's t-test. A value
of p<0.05 was accepted as statistically significant.

Fine linear and fine

BI-RADS Round punctate Amorphous Heterogeneous Fine pleomorphic linear branching Total
n % n % n % n % n % n
4a 8 72.7 = = 1 9.1 2 18.2 0 = 11
4b 4 14.3 2 7.2 5 17.8 16 57.1 1 3.6 28
4c 1 1.8 5 9.3 6 11.2 38 70.3 4 74 54
5 = = 1 38 1 38 10 38.0 14 54.4 26

BI-RADS Grouped Segmental
n % n %
4a 8 12.5 8 6.7
4b 24 375 4 89
4c 30 46.8 19 42.2
5 2 32 19 42.2
RESULTS

Due to the small number of microcalcifications with
segmental, regional and linear distribution patterns,
these were evaluated in a single pattern of “non-grouped”
distribution. According to this classification, while the
majority of BI-RADS 4 microcalcifications (66.6%) had
“grouped" distribution, the majority of BI-RADS 5 patients
(92.3%) had “non-grouped" distribution. The difference
between the distribution patterns of BI-RADS 4 and BI-
RADS 5 microcalcifications was statistically significant (p
<0.05).

After vacuum assisted biopsy, 62 (52.2%) of 119
microcalcifications were reported to be benign and 57
(47.8%) were reported to be malignant pathologies (Table
3).

Of the microcalcifications classified as BI-RADS 4,
38.8% were proved to be malignant after vacuum biopsy.
According to the subgroups, all of BI-RADS 4a were
benign, 17.9% of 4b were malignant and 57.5% of 4c were
malignant. Of the microcalcifications classified as BI-
RADS 5, 80.7% were detected as malignant after vacuum
biopsy. There was a statistically significant difference
between these two groups (p <0.05).
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Linear Regional Total
n % n % n
- - - - 11
- - - - 28
4 57.2 1 333 54
42.8 2 66.7 26

Table 3. Histopathological diagnosis of microcalcifications after

vacuum-assisted biopsy

n %
Benign 62 52.2
ADH 8 6.7
Other benign pathologies 54 455
Malignant 57 47.8
In situ carcinoma 45 37.9
DCIS 43 36.3
LCIS 1 0.8
DCIS+LCIS 1 0.8
Invasive carcinoma 12 9.9
IDC 8 6.7
Mixed invasive (ductal+lobular) carcinoma 2 1.6
Mixed invasive (ductal+mucinous) carcinoma 1 0.8
Mucinous carcinoma 1 0.8
Total 119 100

ADH: Atypical ductal hyperplasia; DCIS: Ductal carcinoma in situ;

LCIS: Lobular carcinoma in situ; IDC: Invasive ductal carcinoma
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A total of 61 patients underwent surgery after vacuum
biopsy, comprising 10 (16.3%) with benign and 51 (83.6%)
with malignant histopathological diagnosis. Thirty (49.3%)
of the in situ carcinomas were DCIS, 1 (1.6%) was LCIS,
1 (1.6%) DCIS + LCIS and 1 (1.6%) was DCIS + papillary
carcinoma in situ (PCIS). Thirteen (21.5%) of the invasive
carcinomas were IDC, 2 (3.2%) were ILC, 1 (1.6%) was
mixed invasive (ductal + lobular) carcinoma and 2 (3.2%)
were mixed invasive (ductal + mucinous) carcinoma.

After vacuum biopsy, 42 patients with in situ carcinoma
were operated on; 9.5% of cases (4/42) had benign
histopathological diagnosis and 66.7% (28/42) were
diagnosed as in situ carcinoma and 23.8% (10/42) were
invasive carcinomas (Table 4). It was concluded after
surgery that DCIS was completely removed by stereotactic
biopsy in 4 patients. Nine cases with a preoperative
diagnosis of DCIS were upgraded to invasive carcinoma,
and 1 patient with DCIS + LCIS was upgraded to ILC after
surgery. Invasive carcinoma was detected in 10 of 42 in
situ carcinomas after surgery with a stage upgrade rate
of 23.8%.

In 1 patient with Paget's disease, although the
microcalcifications were sampled by vacuum biopsy, the

pathological examination revealed chronic inflammation
and fibrocystic changes. However, the final postoperative
diagnosis was DCIS in this patient. Another patient
reported to have benign changes after vacuum biopsy
was operated on because of incompatibility between the
radiological findings and the pathological diagnosis and
the final diagnosis was micro-invasive carcinoma and
DCIS. Therefore, the false negative rate of vacuum biopsy
was 3.2% (2/61) in this series. None of the patients who
had undergone vacuum-assisted breast biopsy on the
prone table developed major complications. No abscess
or collection formation requiring drainage after the
procedure were detected.

No statistically significant difference was found between
the areas of microcalcifications in patients with stable
stages and patients with upgraded stages after surgery
(t = 1,439; p> 0.05). The number of calcifications (mean
21.9) in tissue fragments removed by vacuum biopsy in
cases with stage elevation was statistically significantly
higher than in patients without stage elevation (mean
12.9) (t = 3,358; p = 0.001).

Table 4. Comparison of the postoperative histopathological results of patients with ADH, in situ carcinoma and atypical papilloma after vacuum

biopsy

Postoperative Final Histopathological Diagnosis of Microcalcifications

Benign ADH
n % n
ADH 3 50 3

In situ carcinoma 4 9.5 -
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Atypical papilloma - - _

In situ Invasive
. . Total
carcinoma carcinoma
% n % n % n
50 - - - - 6
- 28 66.7 10 23.8 42
- 2 100 - - 2

ADH: Atypical ductal hyperplasia

DISCUSSION

The use of percutaneous stereotactic breast biopsy since
the 1990s has played an active role in the diagnosis
and management of breast diseases. Vacuum-assisted
stereotactic breastbiopsyisanimportantbiopsytechnique
for accurate diagnosis of suspected calcifications that
can only be seen on mammography (6). It is an alternative
method to excisional biopsy because of its less invasive
nature and lower total cost (7). The biopsy results in
a significant proportion of suspicious calcifications
are of benign breast pathologies. In the current series,
approximately 50% of calcifications were reported as
benign. With this method, benign calcifications can be
diagnosed with the least possible invasive method without
surgical excision. In addition, a preoperative diagnosis of
malignant calcifications can be made with this method,
and proper staging and management of breast cancer
is possible, and the number of surgeries required can be
reduced (8,9).
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In the current study, patients with microcalcifications
only and patients with microcalcification and nodular
mass were evaluated. After the vacuum biopsy, 52.1% of
the microcalcifications were diagnosed as benign and
47.9% were malignant. The in situ carcinoma rate after
vacuum biopsy was 37.9% in this study. After surgery,
48.8% of patients were diagnosed as benign and 51.2%
as malignant. In a study by Tonegutti et al. (10), 42% of
cases were reported as malignant or borderline lesions
and 58% as benign lesions. Of the malignant or borderline
lesions, 16% were reported as invasive lesions, 13% as
micro-invasive lesions, 44% as in situ lesions and 27% as
borderline lesions (10).

The incidence of ADHs after stereotactic vacuum biopsy
with 9G needle in the current study was found to be 6.7%
of all lesions. In a study of 851 patients, Burak et al. (11)
reported a prevalence of ADH of 5.4% after vacuum biopsy.
In a study by Eby et al. (12), the frequency of ADH after
stereotactic vacuum biopsy was 13.7% with 9G needle
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and 14.8% with 11G needle. Jackman et al. (13) reported a
5% incidence of ADH in breast biopsies with 11G and 14G
needles. A higher incidence of ADH may be associated
with the volume of tissue taken with a 9G needle, because
the amount of tissue taken in vacuum biopsy with a 14
G needle is 36.8 mg, and it is 132.7 mg with a 9 G needle
(14,15). In a recent study by Schiaffino et al. (16), it was
reported that conservative approach could be considered
in selected patients who were excised via vacuum biopsy
and diagnosed as ADH and had no residual calcification
left. Therefore, vacuum biopsy may be a definitive
treatment method in a selected patient group. Surgical
excisional biopsy is indicated after the diagnosis of ADH
after stereotactic biopsy, with a mean stage increase of
39% in these lesions (17). However, none of the 6 cases
which were diagnosed as ADH preoperatively in the current
study was upgraded to in situ or invasive carcinoma.

The low diagnostic rate of vacuum-assisted biopsy is
less frequent than core biopsy. In the series of Jackman
et al. (13), the missing diagnostic rate for DCIS with a 14
G core biopsy needle was significantly higher than that
of stereotactic vacuum-assisted biopsy (20% vs. 11.2%).
Other authors have reported the incidence of invasion
during surgery to be between 16% and 35%, and the
frequency ofinvasion was obtained with the help of vacuum
assisted biopsy technique (18,19). In the current study, 10
of 42 cases of DCIS (23.8%) diagnosed preoperatively were
upgraded to invasive carcinoma postoperatively. These
data suggest that stereotactic vacuum-assisted biopsy
has lower deficiency rates compared to core biopsy, and
that obtaining large tissue volumes reduces incomplete
diagnosis (17). Vacuum biopsy under stereotactic
guidance has a low false negative rate ranging from 1.3%
to 3.3% (20, 21). The false-negative diagnosis rate in the
current study was 3.2%, which was consistent with the
rates in literature.

In a study of Ames et al. (22), the calcification clusters
in an area with a diameter less than 11 mm had a
probability of invasion of 18% whereas the probability
of invasion was 35% in calcifications in an area of 60
mm and more in diameter. In addition, the possibility of
invasion of calcification specimens containing more than
40 calcifications was found to be 15% (22). In the current
study, no statistically significant difference was found
between the patients with stable stage and calcification
area measured on mammography before the vacuum
biopsy in patients with stage elevation (t = 1,439; p>
0,05). However, in cases with stage elevation, the number
of calcifications (mean 21.92) in the removed tissue
fragments was statistically significantly higher than that
of those without stage elevation (mean 12.96) (t = 3.358;
p = 0.001).

The complication rate is very low and unexpected
complications are usually minor complications
in stereotactic guided needle biopsies. Reported
complications include bruising, pain, hematoma and
abscess formation. Theincidence of abscess orhematoma

requiring surgical drainage has been reported to be 0.1%
(23). In the current study, stereotactic breast biopsies
performed on the prone table did not show any abscesses
or collections that would require surgical drainage. There
were no major complications requiring hospitalization.

This study had some limitations. These were primarily the
low number of patients, evaluation of a single percutaneous
sampling method, needle type and retrospective nature
of the study. In addition, pathology specimens taken by
biopsy and pathology specimens taken by surgery were
evaluated by different pathologists. There is a need for
further prospective studies of stereotactic vacuum-
assisted biopsy performed under mammography with
larger patient populations, a greater number of different
lesion types and different needles and diameters in order
to compare the higher diagnostic accuracy with other
methods.

CONCLUSION

In conclusion, with the increasing prevalence of screening
mammography, the frequency of microcalcifications,
which can not be detected in examination and
ultrasonography, but can only be seen in mammography,
has increased. Vacuum-assisted breast biopsy is a unique
method for biopsy from microcalcifications, which cannot
be detected especially in ultrasonography and can only
be detected in mammography. The results of the current
study showed that stereotactic vacuum biopsy performed
on the prone table is a successful method with low
negative and incomplete diagnosis rates in the diagnosis
of microcalcifications.
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