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Currently, the gold standard for breast biopsies is open excision of the suspected le-
sion. However, an excisional biopsy inevitably leaves a scar behind. The cost and mor-
bidity associated with this procedure have prompted many physicians to evaluate 

less invasive and alternative procedures (1–3).
Clustered suspicious microcalcifications can be a very early sign of malignancy, partic-

ularly typical for ductal carcinoma in situ (DCIS). Microcalcifications are usually detected 
on screening mammographies, and most of them cannot be identified on ultrasonography 
(US). Lesions detected only on mammography require stereotactic guidance for biopsy, and 
vacuum-assisted breast biopsy (VABB) is currently the biopsy method of choice for stereo-
tactic biopsies. VABB is considered to be a safe procedure and is comparable to surgical bi-
opsy for the characterization of microcalcifications (4, 5). Studies have shown that it is a very 
accurate biopsy method and is characterized by high-quality specimens, high calcification 
retrieval, and low rates of false-negative results (6–10). In case of microcalcifications, com-
plete percutaneous excision is frequently possible, which leads to a decrease in sampling 
error as well as a decrease in upgrade rate, imaging-pathology discordance, and re-biopsy 
rate. The likelihood of subsequent growth on follow-up is also diminished. VABB is not a 
therapeutic procedure for malignant lesions; however, using VABB for diagnosis rather than 
surgical biopsy decreases the number of operations required (11–13).

Vacuum biopsy can be used for the histopathologic diagnosis of all nonpalpable breast 
lesions; however, it is mostly reserved for mammographically detected lesions, mainly mi-
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PURPOSE 
We aimed to present our biopsy method and retrospectively evaluate the results, upgrade rate, 
and follow-up findings of stereotactic vacuum-assisted breast biopsy (VABB) procedures per-
formed in our clinic.

METHODS
Two hundred thirty-four patients with mammographically detected nonpalpable breast lesions 
underwent VABB using a 9 gauge biopsy probe and prone biopsy table. A total of 195 patients  
(median age 53 years, range 32–80 years) with 198 microcalcification-only lesions with a fol-
low-up of at least one year were included in the study. The location of the lesion relative to the 
needle was determined from the postfire images, and unlike the conventional technique, tissue 
retrieval was predominantly performed from that location, followed by a complete 360° rotation, 
if needed. 

RESULTS
The median core number was 8.5. Biopsy results revealed 135 benign, 24 atypical, and 39 malig-
nant lesions. The total upgrade rate at surgery was 7.7% (6.1% for ductal carcinomas in situ and 
10.5% for atypical lesions). Patients with benign lesions were followed up for a median period of 
27.5 months, with no interval change. At the follow-up, scar formation was seen in 23 patients 
(17%); three of the scars were remarkable for resembling a malignancy.

CONCLUSION
Our biposy method is fast and practical, and it is easily tolerated by patients without compro-
mising accuracy. Patients with a diagnosis of atypia still need to undergo a diagnostic surgical 
procedure and those with a malignancy need to undergo curative surgery, even if the lesion is 
totally excised at biopsy. VABB may leave a scar in the breast tissue, which may resemble a ma-
lignancy, albeit rarely.
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crocalcifications. In this paper, we aim to 
present our biopsy method and retrospec-
tively evaluate the results, upgrade rate, 
and follow-up findings of stereotactic-guid-
ed VABB procedures performed over a six-
year period in our clinic.

Methods
Between January 2008 and January 2014, 

238 patients were referred to our clinic for 
VABB. Biopsy could not be performed in 
four patients because the breast was not 
thick enough in two patients and the lo-
cation of the microcalcifications was too 
deep in one and too superficial in the other. 
Microcalcifications were moderately suspi-
cious in two of them, and they underwent 
surgical biopsy. A six-month follow-up was 
recommended for the other two patients 
because the microcalcifications resembled 
fat necrosis. Biopsy was successfully per-

formed in 234 patients. Thirty-one patients 
were excluded because they were followed 
up for less than a year. Another eight pa-
tients were excluded because biopsy was 
performed for mass/architectural distortion 
lesions and not microcalcifications.

The remaining 195 patients (median 
age 53 years, range 32–80 years) with 198 
microcalcification lesions, who under-
went surgery or had at least one year of 
follow-up, were included. Biopsy was per-
formed for 198 lesions, all of which were 
mammographically detected and could 
not be identified on US. Informed consent 
forms regarding the procedure of biopsy 
and academic use of data were signed by 
all patients. The ethics committee did not 
ask for any further approval as this is a ret-
rospective analysis of the results.

Before biopsy, lesions were classified 
according to the new edition of mam-
mographic BI-RADS classification published 
in 2013 (14). Forty lesions comprising amor-
phous calcifications (20.2%, considered 
mildly suspicious in the former edition) 
and 133 lesions comprising coarse hetero-
geneous calcifications (67.18%, considered 
moderately suspicious in the former edi-
tion) were classified as BI-RADS category 
4b (87.38% in total). Twenty-five lesions 
comprising fine pleomorphic, fine linear, 
or fine linear branching calcifications were 
classified as BI-RADS category 4c/5 (12.63%, 
highly suspicious of a malignancy). The 
number of BI-RADS 4c/5 lesions was rela-
tively low because surgeons tended to pre-
fer wire-guided surgical excision with on-
site pathologic evaluation for the diagnosis 
of very suspicious lesions.

Fisher’s exact test was used for statistical 
evaluation. A P value of <0.05 was consid-
ered to be significant.

Biopsy
Stereotactic vacuum-assisted biopsy 

was performed using a prone biopsy table 

(Multicare Platinum; Hologic) and 9 gauge 
(G) biopsy device (Suros ATEC; Hologic). All 
VABB procedures were performed under lo-
cal anesthesia.

Craniocaudal and mediolateral mam-
mograms were taken before targeting 
the lesion. Following appropriate prone 
positioning, the scout view and stereotac-
tic paired images were used for accurate 
needle placement using the x-y-z coordi-
nates determined by the machine. If the 
calculations showed that the procedure 
was possible, a local anesthetic (2% prilo-
caine hydrochloride with no adrenaline) 
was applied and the needle was inserted 
in the breast. Further pre- and postfire ste-
reo images were obtained. According to 
the needle–lesion relation in these postfire 
images, the position of the lesion relative 
to the needle was determined, and unlike 
the conventional technique, tissue retriev-
al was predominantly performed from that 
location, followed by a complete 360° ro-
tation if needed. This way, the lesion was 
better targeted and less biopsy specimens 
were required (Figs. 1, 2). Specimen gra-
phy was acquired in all lesions. At least two 
cores with at least five calcium specks were 
regarded sufficient (15). Our aim was total 
excision for lesions smaller than 1 cm. The 
biopsy cavity was irrigated with saline after 
the procedure, and a radiopaque marker 
(Suros Surgical Systems) was placed if the 
lesion seen at mammography was totally or 
near totally removed or if a large area was 
sampled and if documenting the precise 
site of biopsy was desired. Post-clip mam-
mograms were then taken to ensure accu-
rate clip deployment.

The median duration of the procedure 
was 27.5 min (range, 20–40 min). It became 
shorter as our experience increased, and 
our modified biopsy method allowed us 
to finish the procedure in a short period 
of time. The actual specimen retrieval time 
was around or under half a minute. The pro-

Main points

• We introduce a different biopsy technique, 
where the location of the lesion relative to 
the needle is determined from the postfire 
images and tissue retrieval is performed 
predominantly from that location, followed 
by a complete 360° rotation if needed. 

• Scar formation can be seen after VABB, 
especially on follow-up US examinations, and 
marked scars that resemble malignancy may 
be encountered, albeit rarely.

• Lesions with less than 15 microcalcifications 
and those that are smaller than 1 cm were 
significantly more likely to be excised totally 
by VABB.

• Although VABB frequently allows complete 
removal of the mammographic lesions, 60% 
of patients with complete lesion removal still 
had residual disease at surgery in our study.

• In our study, total upgrade rate at surgery 
(7.69%) was lower than the rate reported in 
the literature, probably due to our method of 
biopsy. Nevertheless, diagnosis of atypia at 
VABB warrants excisional biopsy. 

Figure 1. a–c. Stereo (a) and prefire (b) images of a 5 mm cluster of coarse heterogeneous microcalcifications. Microcalcifications were located at the 12 
o’clock position on postfire images (c). Tissue retrieval was started from this location, and consecutive samples were taken from there, followed by a round 
tour from other locations.

a b c



cedure was very well tolerated by almost all 
patients. Later, ice compression was locally 
applied, and patients were advised to apply 
intermittent ice compression during the 
rest of the day. Specimens that contained 
calcifications were determined from the 
specimen graphy and those with and with-
out calcifications were sent in two separate 
labeled formalin containers for pathologic 
examination.

Management of patients after biopsy
Surgical excision was recommended to 

all patients with a histologic diagnosis of 
infiltrating or in situ carcinoma and lesions 
with atypia. Excision was recommended for 
all cases of discordance between histolog-
ic and mammographic results (such as BI-
RADS 4c lesions with a benign diagnosis) 
after a discussion at the multidisciplinary 
team meeting. Mammographic follow-up 
was recommended for the remaining pa-
tients with concordant benign biopsy re-
sults. The median follow-up time in patients 
with benign lesions was 27 months (range, 
13–84 months). All patients had at least one 
year of follow-up.

Results
Pathology results of biopsy specimens 

revealed 135 benign lesions (68.2%), 39 
malignant lesions (19.7%), and 24 atypical 
lesions (12.1%). Follow-up data was avail-
able for all benign lesions. Biopsy results are 
summarized in Table 1.

In 177 lesions (89.4%), sampling was 
performed once, in 20 lesions (10.1%) 
twice, and in one lesion (0.5%) three times. 
Microcalcifications were confirmed with 
specimen graphies of 195 lesions (98.5%), 
while they were pathologically confirmed 
in all biopsy specimens. Therefore, vacu-
um-assisted biopsy was considered to be 
successful in all lesions. The microcalcifica-
tions were completely excised in 87 of 198 

lesions (43.94%). In 92 lesions (46.5%), a 
radiopaque marker was placed. The relation 
between lesion characteristics and total re-
moval at biopsy is given in detail in Table 
2. The number of lesions in each subgroup 
was low, and for statistical analysis, the le-
sions were grouped into two according to 
the number of calcifications (<15 and >15) 
and lesion size (≤1cm and >1cm) (Table 3). 
Fisher’s exact test analysis revealed that 
lesions with <15 microcalcifications and 
those that were <1 cm were more likely to 
be totally excised by VABB and that the dif-
ference was highly significant (P < 0.001). 
There were 112 lesions that were ≤1 cm, 
and 69 of these (61.6%) were totally excised 

at biopsy. On the other hand, there were 
108 lesions with <15 calcifications, 66 of 
which (61.1%) were totally excised.

The median core number that we collect-
ed was 8.5 (range, 5–16). The specimens 
that contained and did not contain calcium 
were separately assessed on histopatholog-
ic evaluation. In 184 of 198 lesions (92.93%), 
the histopathologic findings were similar. 
In 14 lesions (7.1%), the correct diagnosis 
was achieved only on specimens with mi-
crocalcifications, while the histologic eval-
uation of specimens without calcifications 
revealed benign breast tissue. Ten of 14 
lesions (71.4%) were malignant or atypical 
and four (28.57%) were benign.
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Table 1. Histologic diagnoses on vacuum-assisted breast biopsy  

Histologic diagnoses on VABB n

Benign lesions (n=135)  

 Fibrosis-adenosis 44

 Fibrocyctic changes 32

 Columnar cell changes 23

 Fibroadenoma and fibroadenomotoid lesions 11

 Sclerosing adenosis 13

 Dystrophic calcifications and benign breast tissue 11

 Lactational changes 1

Malignant lesions (n=39) 

 DCIS (one with lobular cancerization and one with papilloma) 33

 IDC 6

Atypical lesions (n=24) 

 ADH 16

 Atypical columnar changes and hyperplasia 3

 Pure flat epithelial atypia 3

 LCIS 1

 Pure ALH 1

VABB, vacuum-assisted breast biopsy; DCIS, ductal carcinoma in situ; IDC, invasive ductal carcinoma; ADH, 
atypical ductal hyperplasia; LCIS, lobular carcinoma in situ; ALH, atypical lobular hyperplasia.

Figure 2. a–c. Microcalcifications in a linear distribution in a 55-year-old patient. Pathology revealed low-grade DCIS. Pre- (a) and postfire (b) images 
and specimen graphy (c) obtained during stereotactic 9G directional vacuum-assisted biopsy. According to the postfire images, tissue retrieval was 
predominantly performed from the 4 o’clock position, more specimens were obtained from 4–6 o’clock positions, and then, the 360° tour was completed.

a b c
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There were no major complications during 
procedures in any patients. Mild pain and 
bruising were experienced by approximately 

one-third of the patients. Only one patient 
experienced severe pain, and the proce-
dure had to be terminated after taking five 

specimens. Sufficient number of microcalci-
fications to make a diagnosis was retrieved 
even in this patient. One patient experienced 
moderate pain at the biopsy site after the 
procedure without any hematoma forma-
tion. It continued for a few weeks and spon-
taneously resolved. Hematoma occurred in 
five patients (2.52%). The hematomas in four 
of the patients measured between 1 and 2 
cm and were conservatively treated; surgical 
intervention was not required. In one patient, 
there was bleeding from the biopsy site a few 
hours after the procedure. She had a 3 cm he-
matoma that regressed by compression.

Follow-up data was available for all 135 
benign lesions. One of these lesions was op-
erated on because it was categorized as BI-
RADS 4c and the biopsy result was fibrocys-
tic changes. The final pathology was similar. 
There was no discordance among other le-
sions, and none of the patients underwent 
surgery. No suspicious lesions were detect-
ed in any patient during the follow-up peri-
od (false negative rate, 0%).

On the follow-up mammograms or sono-
grams, there was scar formation at the bi-
opsy site in 23 patients (17%). Most of these 
were minimal distortions or linear scars 
that did not cause any diagnostic prob-
lems. No further evaluation was required. 
Three patients had marked scars. Of the 
marked scars, one was only seen on US. It 
was a distortion requiring tissue diagnosis 
to rule out a malignancy, and the patholog-
ic examination reported benign findings. 
Two lesions were seen on both follow-up 
mammograms and sonograms: one was an 
irregular mass (Fig. 3) and the other was an 
indistinct hypoechoic nodule with asym-
metrical density. These patients underwent 
breast magnetic resonance imaging (MRI). 
No contrast enhancement was detected at 
MRI, and the patients did not accept fur-
ther interventional procedure. No interval 
change was detected in the follow-up phys-
ical exam, US, or mammography.

All patients with malignant biopsy results 
underwent surgery. Six of 39 malignant 
lesions were invasive cancers. Only one of 
these was >1 cm. All calcifications were ex-
cised in two patients with invasive cancer; 
and at surgery there was no residual tumor 
in either of them. Four patients had resid-
ual microcalcifications and residual tumor 
(Fig. 4). Thirty-three lesions were identified 
as DCIS at biopsy. Calcifications were totally 
excised in 18 lesions, but 12 patients had re-
sidual tumor at surgery. Among all patients 
with malignant lesions, calcifications were 
totally excised at biopsy in 20 lesions and 
partially excised in 19. At surgery, 17 of 19 

Figure 3. a–d. Marked scar after VABB. Mediolateral oblique (MLO) (a) and MLO magnification (b) 
images of amorphous microcalcifications a, (arrow) in the upper outer quadrant in the left breast 
in a 52-year-old patient with a strong family history. Histopathology revealed adenosis and fibrosis. 
Follow-up mammogram (c) shows an irregular nodule at the biopsy site (thick arrow). There were a 
few residual calcifications; therefore, a marker was not required (thin arrow). Irregular hypoechoic scar 
is seen on sonogram (d). MRI was normal; the lesion did not change in the following years.

c

a

d

b

Table 2. Relationship between characteristics of microcalcifications and total removal at biopsy

  Total removal Partial removal 
Lesion characteristics n=87 (44) n=111 (56)

Size of the lesion

 ≤10 mm 69 (34.8) 43 (21.7)

 11–25 mm 18 (9.1) 33 (16.7)

 >25 mm  35 (17.7)

Number of calcium specks  

 <5 18 (9.1) 4 (2)

 5–15 48 (24.2) 38 (19.2)

 15–30 20 (10.1) 27 (13.6)

 >30 1 (0.5) 42 (21.2)

Data are presented as n (%).



partially excised (89.5%) and 12 of 20 totally 
excised (60%) lesions had residual tumor. 
The rate of malignant lesions totally excised 
at biopsy was 25.6% (10/39).

Among 33 DCIS lesions, 24 were high 
grade and nine were low or moderate 
grade. Patients with two high-grade DCIS 
lesions were upgraded to invasive ductal 
carcinoma (IDC) at surgery (Fig. 5). The up-
grade ratio for DCIS was 6.1% (2/33). The fi-
nal pathology report of two low-grade DCIS 
lesions was moderate-grade DCIS and one 
was high-grade DCIS; however, these were 
not considered as an upgrade.

Only 19 of 24 lesions with atypia were 
treated by surgery. Five patients with atyp-
ical ductal hyperplasia (ADH) whose calcifi-
cations were completely excised were not 
operated per their surgeon’s decision. Le-
sions were <1 cm in these patients. No sus-
picious findings were detected in the 2–3 
year follow-up mammograms. They are still 
under regular follow-up. Among the oper-
ated patients, one with flat epithelial atypia 
(FEA) and one with ADH were upgraded to 
high-grade DCIS. In both, the calcifications 
were partially excised. The upgrade ratio for 
atypia was 10.5% (2/19). The calcifications 
were completely excised in 10 of 24 lesions 
with atypia. Upgrade was not determined 
in any of them. Patients with 15 of 19 le-
sions that were operated had residual atyp-
ia at surgery.

Because the number of patients with up-
grade at surgery was very low, we could not 
detect any significant association between 
lesion characteristics or the total remov-
al rate at biopsy and upgrade detected at 
surgery. The relationship between lesion 
characteristics and removal type versus up-
grade among the 52 patients who under-
went surgery after the diagnosis of atypia 
or DCIS is summarized in Table 4.

According to the final pathology results, 
malignancy rates for BI-RADS categories 
were 9.8% for BI-RADS 4b (5% for amor-
phous microcalcifications and 11.3% for 
coarse heterogeneous microcalcifications), 
96% for BI-RADS 4c/5, and 20.7% overall 
(41/198).

Discussion
Stereotactic VABB is a highly accurate 

technique for sampling nonpalpable breast 
lesions. It is particularly advantageous in 
the assessment of calcified lesions (7–10, 
16–18). This technique uses only one punc-
ture, with the probe of the device remain-
ing within the breast, at the site of interest, 

throughout the sampling. Meyer et al. (8) 
showed 90.8% of microcalcifications in sam-
ples obtained using standard automated 
needle devices compared with 95%–100% 
of microcalcifications in samples extracted 
by the vacuum-assisted device (19, 20). Ac-
cordingly, in our series, microcalcifications 
were identified in specimen radiographs of 
98.5% of lesions. They were histopathologi-
cally identified in all lesions.

VABB frequently allows the complete re-
moval of a mammographic lesion. In the 
literature, the percentage of lesions com-
pletely removed by VABB is variable. Liber-
man et al. (21) showed total removal of 13% 
of microcalcifications among 108 proce-
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Figure 4. a–c. Craniocaudal mammogram (a) and magnified MLO image (b) show a 5 mm cluster of coarse heterogeneous microcalcifications. The lesion 
was partially excised and histopathology revealed IDC. The patient underwent surgery after wire localization of the marker left at the biopsy site (c). There 
was residual disease at the final pathologic examination. 

a b c

Figure 5. a–d. Craniocaudal magnification image (a) of a 9 mm cluster of pleomorphic 
microcalcifications in a 62-year-old patient. High-grade DCIS was determined at biopsy. The lesion 
was upgraded to IDC at the final pathologic examination. Pre- (b) and postfire (c) images and 
specimen graphy (d) are presented.

c

a

d

b
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dures. More recent studies showed higher 
(48%–53%) rates of total removal (6, 12). 
This variability is mainly due to the different 
patient selection criteria. Some studies have 
included only microcalcifications, while 
others have included masses and distor-
tions. In our study, VABB showed complete 
removal of the suspicious calcifications in 
43.9% of the lesions. The complete removal 
of microcalcifications leads to a decrease in 
sampling error, upgrade rate, imaging-pa-
thology discordance, and re-biopsy rate. 
The likelihood of subsequent growth on fol-
low-up is also diminished. However, VABB 
cannot be considered a therapeutic proce-
dure, even in case of complete removal of 
microcalcifications (22). Liberman et al. (23) 
reported that in patients with complete re-
moval of microcalcifications by VABB, there 
was still residual cancer in almost 80% of 
patients at surgery. In our study, among 

the 20 cancer patients whose calcifications 
were completely removed, there was resid-
ual disease in 12 of them (60%).

The demonstration of calcification retriev-
al on specimen radiography is important for 
a successful biopsy. However, sometimes it is 
not possible, even with multiple samplings. 
Even if we see no calcifications on speci-
men graphy, they can be detected on his-
topathologic evaluation, which is sufficient 
for making a diagnosis. When calcifications 
are detected on specimen graphy, a sepa-
rate evaluation of calcium-containing cores 
may assist the pathologist, who can evaluate 
these cores with additional sections (24). In 
our study, we wanted to evaluate if there 
were any differences regarding histopatho-
logic information between specimens with 
and without calcifications. We found that the 
histopathologic diagnosis was made solely 
on the pots with microcalcifications in only 

14 lesions (7.1%). In the remaining 184 le-
sions (92.9%), diagnosis was similar for both 
pots. Gümüş et al. (25) showed that in 87% 
of patients, an accurate diagnosis can still 
be made even if the targeted microcalcifica-
tions are missed. However, in our study, 10 
out of these 14 lesions were either malignant 
or atypical, which means that in 15.6% of pa-
tients (10/63) with significant lesions, diag-
nosis was possible only in those specimens 
with calcifications. We think that separating 
specimens with calcifications is still advanta-
geous to pathologists.

Obtaining large numbers of specimens 
may not prove to be useful for an accurate 
diagnosis, but an adequate number of cor-
rectly targeted specimens is essential (26, 
27). In the study by Lomoschitz et al. (28), 
at 11G vacuum-assisted biopsy, the highest 
diagnostic yield was achieved with 12 spec-
imens per lesion, independent of the mam-
mographic appearance of the lesion. They 
showed that even with the standardized 
retrieval of 20 specimens per lesion, under-
estimation of the disease still occurs. The 
mean specimen number of 13 studies that 
they reviewed was 12.6. In the literature, it is 
mostly advised to take out 12–14 specimens 
per lesion. In our study, the median number 
of cores was 8.5, and this is lower than that 
in literature. We routinely assessed the po-
sition of microcalcifications relative to the 
needle in the postfire images and started 
taking samples from that location and ob-
tained most of the tissue from the related 
position. Starting the biopsy from that loca-
tion enables the most suspicious tissue to 
be directly drawn toward the needle, and 
this way we can finish the procedure faster, 
taking out a fewer number of specimens. 
It is also very helpful when the position of 
the microcalcifications change due to the 
injection of local anesthetic material. We 
think that this practical approach increases 
patient tolerance, decreases complication 
rates, and provides more accurate sam-
pling. Although the average core number 
was low in our study, the false negative rate 
was 0% and total excision rate was almost 
44%. The procedure was very well tolerated 
by almost all patients, and our complica-
tion rate was very low. Even in the patient 
who had severe pain and from whom only 
five specimens were removed, an adequate 
number of calcifications were retrieved due 
to this approach. In our study, one sampling 
was enough in 89.4% of patients. Those 
who needed 2–3 samplings were mostly 
those from the first year when we started 
performing vacuum-assisted biopsy, a peri-
od when we had less experience.

Table 3. Relationship between characteristics of microcalcifications and total removal at biopsy

  Total removal Partial removal 
Lesion characteristics 87 (44) 111 (56) P

Size of the lesion

 ≤10 mm 69 43 <0.001

 >10 mm 18 68 

Number of calcium specks   P

 <15 66 42 <0.001

 >15 21 69 

Data are presented as n (%) or n.

Table 4. Relationship between lesion characteristics and type of removal versus upgrade at 
surgery after a diagnosis of atypia or DCIS 

  Upgrade (+) Upgrade (−) 
Lesion characteristics 4  (7.8) 48 (92.3)

Size of the lesion (n=52)  

 ≤10 mm 1 (1.9) 27 (51.9)

 11–25 mm - 12 (23.1)

 >25 mm  3 (5.8) 9 (17.3)

Number of calcium specks (n=52)    

 <5 - 1 (1.9)

 5–15  1 (1.9) 23 (44.2)

 15–30 - 14 (26.9)

 >30 3 (5.8) 10(19.2)

  Upgrade (+) Upgrade (−) 
Type of removal (n=52) 4 (9.6) 48 (90.4)

 Complete   1 (1.9) 20 (38.5)

 Partial 3 (5.8) 28 (51.9)

Data are presented as n (%).
DCIS, ductal carcinoma in situ.



Stereotactic VABB seems to be almost 
as accurate as open surgical biopsy, but 
with lower complication rates (29). Mam-
mographic changes after surgical biopsy, 
such as architectural distortion, parenchy-
mal scar, calcifications, fat necrosis, and 
asymmetric glandular tissue defects, have 
been well described and may mimic the 
mammographic signs of a malignancy. 
However, radiologic findings after vacu-
um-assisted biopsy are not well known. 
Generally, it is believed that needle biop-
sies leave no scars on the breast. Lamm et 
al. (30) showed that the biopsy needle tract 
was evident in only 2% of the lesions for 
which 11G directional vacuum-assisted bi-
opsy was used and none of the lesions for 
which 14G directional vacuum-assisted bi-
opsy was used. On the other hand, Yazıcı et 
al. (31) reported that scar formation was de-
tected in 4.3% of the lesions for which 11G 
directional vacuum-assisted biopsy was 
used (six minimal, two moderate, and one 
marked scar in 210 lesions). Our total scar 
rate (17%) is higher than that in the litera-
ture, probably because we used 9G needles 
and also because we performed routine US 
examination in the annual follow-ups. The 
scars were more apparent on US exam-
inations. In our study, we detected three 
marked scars that were interpreted to be 
suspicious for a malignancy. Sampling was 
done twice in two of these three lesions, 
and there may be a relationship between 
sampling number and marked scars. Ra-
diologists interpreting follow-up mammo-
grams and/or sonograms of these patients 
should be aware of this possibility.

A histological upgrade has important 
consequences for patient management. 
When sampling microcalcifications, DCIS is 
the most common diagnosed malignancy. 
A core biopsy diagnosis of DCIS is upgraded 
to invasive disease at surgery in 15%–36% 
of patients, whereas this is reported in only 
10% of patients undergoing VABB (10). Our 
DCIS underestimation rate (2/33, 6.1%) is 
lower than that in the literature. The num-
ber of specks of microcalcification, size of 
the cluster, and grade of DCIS are factors as-
sociated with an increased likelihood of up-
grade. Clusters that contain more than 40 
specks of calcification have a 48% chance 
of invasion at final histology compared with 
the 15% chance for clusters with <40 specks 
of calcification. Clusters that are <11 mm in 
diameter have an 18% chance of invasion 
at final histology compared with the 35% 
chance for clusters ≥60  mm in diameter 
(32). Thirteen percent of patients initially 
diagnosed with low-grade DCIS will be up-

graded to invasive disease compared with 
36% of those with high-grade DCIS (33). 
Upgrade to invasive cancer is important be-
cause all patients with invasive disease will 
require sentinel lymph node biopsy, while 
only 31% of those with a final diagnosis of 
DCIS have their nodal status ascertained at 
the time of breast surgery (34). In our study, 
only two DCIS lesions were upgraded to 
IDC. Interestingly, one of them was only 9 
mm in diameter and included 8–10 micro-
calcifications, which were completely re-
moved; however, it was a high-grade DCIS. 
The final pathology report of one low-grade 
DCIS came out as a high-grade DCIS. This 
may be important because some surgeons 
prefer to perform sentinel node biopsy in 
high-grade DCIS lesions.

Surgical excision was recommended 
for all patients with the diagnosis of atyp-
ia after stereotactic VABB. Underestima-
tion rates are lower for VABB than for core 
needle biopsy (11%–35% vs. 44%–56%, 
respectively) (11). Although upgrade to ma-
lignancy is lower compared to core biopsy, 
it is still possible even if all mammograph-
ic calcifications have been removed. In the 
literature, upgrade rate ranges from 0% to 
17% (35). Kohr et al. (36) found that there 
were no significant differences in upgrade 
rates based on whether the determinant 
mammographic calcifications were com-
pletely removed at stereotactic VABB. How-
ever, they found that upgrade to DCIS or 
invasive carcinoma was significantly less 
likely when ADH involved <3 foci than 
when it involved ≥3 foci. Villa et al. (35) re-
viewed the data from nine different studies 
and concluded that in experienced centers, 
patients with no residual calcifications can 
be conservatively managed with six-month 
mammographic follow-up and then with 
an annual mammographic follow-up, with 
an overall underestimation rate under 2%. 
In our study, of 16 patients with ADH, one 
was upgraded to DCIS. Although we rec-
ommended excision for all of them, five pa-
tients with ADH, whose calcifications were 
totally excised, did not undergo surgical ex-
cision because their surgeons did not want 
them to. During the 2–3 years of follow-up, 
no interval changes were detected in these 
patients. FEA is recognized as a precursor of 
breast cancer, and its management (surgi-
cal excision or intensive follow-up) remains 
unclear after diagnosis on core needle bi-
opsy. In some series, the upgrade rate of 
FEA is as high as 10% (37). Lavoué et al. (38) 
indicate that the presence of FEA on core 
needle biopsy, even in isolation, warrants 
follow-up excision. However, some recent 

studies report that women with FEA with-
out residual microcalcifications after VABB 
can be conservatively managed. Villa et al. 
(39) note that 9G VABB is associated with a 
lower percentage of residual microcalcifica-
tions than a 11G device, but it is safe to fol-
low patients with FEA if all calcifications are 
removed. In our study, one of three patients 
with pure flat atypia was upgraded to high-
grade DCIS, and the upgrade ratio among 
all atypical lesions was 10.5%, which was 
higher than the upgrade ratio of DCIS. Fif-
teen of 19 patients who underwent surgery 
(78.9%) had findings of atypia in the final 
pathology report. We believe that surgical 
excision should be performed in all patients 
with atypia at biopsy.

There were some limitations in our study. 
One of them was the low number of pa-
tients. Although there are numerous pub-
lications about VABB with a large series 
of patients, our biopsy method is slightly 
different from the conventional technique. 
The relatively low number of patients lim-
ited the statistical powering of our study. 
Another limitation is the lack of surgery in 
some atypical lesions. Although we rec-
ommended excision for all atypical lesions, 
some referring surgeons chose follow-up 
for lesions that were completely excised, 
probably in line with the patient’s wishes. 
However, conservative management by fol-
low-up is not standard for atypical lesions, 
and we can still encounter malignancy in 
these patients in the following years. An-
other limitation was the learning curve. We 
started performing vacuum-assisted biopsy 
with the conventional method, and after a 
short period of time, we realized that start-
ing with and taking more samples from 
the position where the microcalcifications 
were actually located allowed us to take out 
more representative samples in a shorter 
period of time, with almost no discomfort 
for the patient. However, we did not com-
pare the actual number of specimens or the 
procedure time between the two methods.

In conclusion, VABB is a very accurate di-
agnostic technique with no major compli-
cations. In experienced hands it can be per-
formed rapidly and efficiently; it is also very 
well tolerated by patients. Determining 
the position of the lesion in relation to the 
needle on postfire images and taking more 
samples from that position enable a faster 
procedure and increase patient tolerance 
without compromising the accuracy. Pa-
tients with a benign diagnosis can be safely 
followed up without any surgical interven-
tions, while those with a malignant diag-
nosis benefit from a less invasive diagnos-
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tic technique that can expedite definitive 
treatment. Although VABB is more accurate 
than core needle biopsy and the likelihood 
of upgrade at surgery is low, patients with 
a diagnosis of atypia still need to undergo 
a diagnostic surgical procedure, even if the 
lesion is totally excised at biopsy. Radiolo-
gists should be aware that VABB may leave 
a scar in the breast tissue, which may rarely 
resemble a malignancy.
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