Stereotactic breast biopsies:
An update in the era of digital
tomosynthesis
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tereotactic vacuum-assisted bi-

opsy (S-VAB) has long been

considered the preferred method
to sample microcalcifications and so-
nographically occult masses in the
breast, as well as a better alternative
to traditional surgical excision.! With
increased utilization of digital breast
tomosynthesis (DBT), DBT-guided
vacuum-assisted biopsy (DBT-VAB) is
now essential to biopsy mammographic
abnormalities not well visualized on
conventional full-field digital mam-
mography (FFDM).

Recent studies have demonstrated that
screening mammography utilizing DBT
with FFDM has resulted in decreased
recall rates and increased invasive can-
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cer detection compared to conventional
digital screening mammography.?? As
patients become more aware of these
studies, more of them are requesting
DBT with their screening mammo-
grams. DBT has been shown to identify
certain mammographic abnormalities
that may not be well evaluated or seen on
FFDM, such as architectural distortions
(Figures 1,2), subtle calcifications (Fig-
ures 3,4) or suspicious asymmetries and
masses in patients with dense breasts.*>
Additionally, DBT can help better char-
acterize lesions, discriminate between
benign and malignant morphologic fea-
tures, and differentiate between overly-
ing breast tissue and true mammographic
abnormalities.*

Techniques

Stereotactic vacuum-assisted biop-
sies are often performed with the patient
prone, although add-on upright units are
available for stereotactic biopsy. Prone
S-VABs are performed with the patient
lying on the biopsy table with the breast
inserted into an opening in the table and
compressed between the image receptor

and compression plate. The compres-
sion plate contains the biopsy window,
typically 5 x 5 cm in size. Initial scout
images are performed with the X-ray
tube perpendicular to the image recep-
tor (0° position). After confirmation of
the target within the biopsy window, a
pair of images is obtained at +15° and
-15° positions (stereo pair) to determine
the location of the target in a Cartesian
coordinate system (X,Y,Z). Alterna-
tively, a polar coordinate system can
be used for targeting, with the needle
angled slightly upwards as opposed to
perpendicular in the Cartesian coordi-
nate system. This may allow for easier
access to more posterior lesions.® A
vacuum-assisted biopsy device is then
advanced to the calculated coordinates.
A stereo pair of images may be taken
prior to deploying the needle (Pre-Fire)
and/or following the needle deploy-
ment (Post-Fire) to confirm appropriate
needle location. Vacuum-assisted core
samples are then obtained.

Meanwhile, DBT-VABs are typically
performed utilizing an add-on unit to a
tomosynthesis-capable mammography
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machine with the patient in an upright
position, although newer technologies
are now available for prone DBT-biopsy.
For upright DBT-VAB, the patient is
usually positioned in a sitting or lateral
decubitus position with the breast com-
pressed between the image receptor and
compression plate. The compression
paddle is often transparent and com-
prises a larger biopsy window compared
to those typically used with prone or up-
right S-VAB. The initial localizing scout
image is obtained using DBT, which can
then also be used to calculate the target
location coordinates. Once the biopsy
device is advanced to the target, DBT
images may be obtained prior to and fol-
lowing needle deployment to confirm
needle location. Vacuum-assisted core
samples are then obtained.

Disadvantages of S-VAB, prone VAB
The pitfalls of S-VAB have been
widely publicized. Certain mammo-
graphic abnormalities that have limited
FIGURE 1. A 62-year-old female with infiltrating ductal carcinoma. Craniocaudal view utilizing visualization on conventional FFDM,

(A) FFDM and (B) DBT demonstrates a 1 cm architectural distortion [arrow] that is more con- including noncalcified masses, faint
spicuous on the DBT image. microcalcifications and some architec-
tural distortions, can make S-VAB dif-
ficult.! Additionally, initial planning
and triangulation of the mammographic
abnormality, particularly in regards to
accurate depth measurements, of a 3D
finding on the traditional 2D FFDM
may be time consuming and allows
room for error.!

Vacuum-assisted biopsy with patients
in the prone position has a known limi-
tation of being unable to target lesions
that are far posterior in depth or close
to the axilla due to limited positioning.”
This limitation is typically circumvented
by placing both the ipsilateral arm and
the breast of interest through the table
opening (arm through the hole tech-
nique) in order to access more posterior
tissue.® Patient factors such as mobil-
ity and weight also may limit use of the
prone stereotactic table. In addition, the
prone table system is an expensive, and
perhaps less cost-effective, unit that only
has the ability to perform stereotactic

FIGURE 2. A 62-year-old female with infiltrating ductal carcinoma. Mediolateral oblique view ¢ . ]
utilizing (A) FFDM and (B) DBT demonstrates a 1 cm architectural distortion [arrow] that is biopsies and cannot be used for routine
more conspicuous on the DBT image. mammographic imaging.
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FIGURE 3. A 63-year-old female with ductal carcinoma in situ. Craniocaudal ~ FIGURE 4. A 63-year-old female with ductal carcinoma in

view utilizing (A) FFDM and (B) DBT demonstrates 2.5 cm grouped pleomor-  Situ. Mediolateral oblique view utilizing (A) FFDM and (B)

phic calcifications [arrow] that are more conspicuous on the DBT image. DBT demonstrates 2.5 cm grouped pleomorphic calcifica-
tions [arrow) that are more conspicuous on the DBT image.

FIGURE 5. A 62-year-old female with infiltrating ductal FIGURE 6. A 63-year-old female with ductal carcinoma in situ. Pre-biopsy DBT local-
carcinoma. Pre-biopsy DBT localizing image in cranio- izing image in mediolateral oblique view clearly demonstrates the suspicious calcifica-
caudal view clearly demonstrates the architectural dis-  tions [arrow, and arrowhead in the magnified insert] for biopsy targeting..

tortion [arrow] for biopsy targeting.
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Advantages, disadvantages of
upright VAB

One of the largest advantages of the
upright over the prone table is that there
is no weight limit. Some of the chairs
used during the upright biopsy are rec-
linable, which has the added benefit to
allow for easier access of more poste-
rior and lateral tissue while putting the
patient in a supine oblique position.
Additionally, the upright VAB unit is
an add-on device to an existing upright
mammographic machine; thus, it is an
overall cheaper system to implement. It
is also easier to translate the position of
targeted lesions from the mammogram
to the pre-biopsy images on the upright
systems. Most upright VAB systems
are now add-on to a mammographic
machine with tomosynthesis capability,
allowing the mammographic abnormal-
ity to be localized on a full field detector
(18 x 24 cm) with DBT versus the typi-
cal 5 x 5 cm biopsy window used for
S-VAB.!

A known disadvantage to the up-
right VAB is an increased possibility of
patient experiencing a vasovagal reac-
tion when compared to the prone posi-
tion and increased patient anxiety due
to the ability to see the needle, skin
entry site, and tissue sampling during
the procedure.!

Advantages, disadvantages of
DBT-VAB

In addition to the advantages of up-
right VAB, DBT-VAB has been shown
to halve the overall procedure time
compared to prone or upright S-VAB.!
Additionally, there is no requirement

for triangulation of the mammographic
abnormality via stereo pair images as
the depth is calculated by the system au-
tomatically when localizing an abnor-
mality on scout tomosynthesis images
(Figures 5-6). Pre-fire images using to-
mosynthesis can allow the radiologist
to better make fine adjustments prior to
biopsy since the location of the needle
tip can be accurately determined. The
literature has demonstrated a high suc-
cess rate with abnormalities biopsied
by DBT with a low percentage of ra-
diologic-pathologic discordance.' Al-
though DBT images result in a slightly
greater radiation dose per exposure
compared to FFDM, DBT-biopsy re-
quires overall a lower number of expo-
sures compared to P-VAB, resulting in
overall decreased radiation exposure to
the breast.*!

While there are not many disadvan-
tages of DBT-biopsy in the literature,
one factor considered a disadvantage by
some is that the glandular tissue of the
entire breast is exposed during targeting
with DBT due to the transparent com-
pression paddle versus exposure to just
a small amount of glandular tissue in
the often-utilized 5 x 5 cm window used
with PS-VAB.!

Conclusion

As early studies are demonstrating
the advantages of DBT over FFDM,
including increased invasive cancer
detection rates particularly with ab-
normalities identified only on DBT,
DBT-VAB is being used more fre-
quently. DBT-VAB has shown many
advantages and few disadvantages

when compared to S-VAB and may
eventually replace S-VAB in terms of
sampling mammographic abnormali-
ties identified on both DBT and FFDM.
Additionally, with the advent of prone
DBT-VAB, some of the disadvantages
of upright tables may be avoided with
the use of prone tables while maintain-
ing the advantages of DBT biopsy.
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