Original Investigation / Ozgiin Arastirma

GMJ 2021; 32: 64-68
Sendur et al.

Digital Breast Tomosynthesis-Guided Wire Localization: Assessment of Feasibility and
Effectiveness for Breast Lesions Manifested with Calcifications

Dijital Meme Tomosentez Kilavuzlugunda Tel isaretleme: Kalsifikasyon ile Bulgu Veren Meme Lezyonlarinda
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ABSTRACT

Objective: To evaluate the feasibility and effectiveness of digital breast
tomosynthesis (DBT) guided wire localization for breast lesions manifested with
calcifications.

Methods: Between December 2017 and August 2019, a total of 36 patients who
had suspicious calcifications and underwent surgery after DBT-guided wire
localization were enrolled to the study. Characteristics and extension of
calcifications, approaching direction, depths of the targeted calcifications,
distance from tip of wire to the targeted calcifications, number of exposures,
total radiation doses, complication rates for all cases, and reoperation rates of
malignant cases were noted. Mean, maximum and minimum values were used
as descriptive statistics of the data. Mann-Whitney U test was used to compare
differences between subgroups.

Results: The mean age of the patients was 50.81 *+ 9.12 (33-68 years) Of 36
patients, histopathologic assessment verified calcifications of 14 (38.9%) lesions
as benign, and 22 (61.1%) lesions as malignant. All suspicious calcifications
(100%) were excised adequately. The mean extension of the calcifications were
19.61 + 17.37 mm (3 - 67 mm). There was a statistically significant difference in
the extension of calcifications between benign and malignant subgroups (P =
0.014). The mean of radiation doses for the procedures was 8.65 + 2.77 mGy
(3.51 — 14.14 mGy). Reoperation rate was 40.9% for malignant patients.
Conclusion: Our study revealed that DBT-guided wire localization is a feasible
technique for surgical excision of lesions manifested with calcifications.
However, the relatively high reoperation rates for malignant cases require future
studies with comparison to other techniques.
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OZET

Amag: Kalsifikasyon ile bulgu veren meme lezyonlarinda dijital meme
tomosentez (DMT) kilavuzlugunda tel isaretlemenin uygulanabilirligini ve
etkinligini degerlendirmek amaglanmaktadir.

Yontem: Aralik 2017 ve Agustos 2019 tarihleriarasinda supheli kalsifikasyon
nedeni ile DMT kilavuzlugunda tel ile isaretleme islemi yapilarak opere edilen
toplam 36 hasta calismaya dahil edildi. Tim olgularda kalsifikasyonlarin
ozellikleri ve uzanimlari, yaklasim yond, kalsifikasyonlarin derinligi, tel ucu ile
kalsifikasyonlar arasindaki mesafe, goriintiileme sayisi, toplam radyasyon dozu,
komplikasyon orani ve malign olgularda operasyon tekrar oranlari not edildi.
Ortalama, minimum, maksimum degerler tanimlayici istatistik olarak kullanildi.
Gruplar arasi farkliliklar Mann-Whitney U testi ile degerlendirildi.

Bulgular: Hastalar ortalama 50.81 + 9.12 (33-68 yas) yasindaydi. Histopatolojik
degerlendirme sonucunda 36 hastanin 14’0 (%38.9) benign 36’s1 (%61.1) malign
tani aldi. Tum supheli kalsifikasyonlar (%100) uygun olarak eksize edildi.
Kalsifikasyonlarin ortalama uzanimi1 19.61 + 17.37 mm (3 - 67 mm) olarak 6lgtldu.
Benign ve malign kalsifikasyonlarin uzanimlari arasinda istatistiksel olarak
anlamli fark vardi (P = 0.014). islemlerdeki ortalama radyasyon dozu 8.65 + 2.77
mGy (3.51 — 14.14 mGy) olarak hesaplandi. Malign hastalarda operasyon tekrar
orani %40.9 olarak belirlendi.

Sonug: Calismamizda elde ettigimiz bulgulara kalsifikasyon ile bulgu veren meme
lezyonlarin cerrahi eksizyonu igin DMT kilavuzlugunda tel ile isaretlemenin
uygulanabilir bir teknik oldugunu géstermistir. Ancak malign olgularda géreceli
olarak yuksek operasyon tekrar orani diger teknikler ile karsilastirmali galismalar
gerektirmektedir.

Anahtar Sozciikler: Dijital meme tomosentez, tel ile isaretleme, meme
kalsifikasyonlari
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INTRODUCTION

Digital breast tomosynthesis (DBT) is an imaging technique that consists of
several projection views and it is widely used in breast imaging centers around
the world. The main benefit of this technique is the elimination of the masking
effect caused by overlying normal breast parenchyma which may lead to delay
in the diagnosis of breast cancer (1,2). It is evidenced that the utilization of DBT
in clinical practice improves the recall and cancer detection rates (3-5). With the
widespread use of DBT, there have been needs to use it for interventional
procedures in some cases, especially for the lesions that are better depicted at
DBT images (6).

Breast cancers may manifest with a variety of findings at mammography
examinations. Venkatesan et al. (7) reported that calcifications are the second
most common finding detected on mammography examinations of breast cancer
patients, and 29% of breast cancer cases are represented with signs of
calcifications. Moreover, according to the American College of Radiology Breast
Imaging Reporting and Data System (BI-RADS) lexicon (8), other than typically
benign calcifications, all morphologic subtypes of calcifications are categorized
in BI-RADS 4 which indicates a sufficient probability of malignancy. Therefore,
mammographically visualized suspicious calcifications warrant tissue sampling
and histologic evaluation.

Vacuum-assisted breast (VAB) biopsy is one of the effective techniques to
sample suspicious breast calcifications (9,10). However, several conditions like
consensual preferences of the patient and the surgeon, the intolerence of the
patients to VAB biopsy and unavailability of the VAB technique may require
proceeding to surgery. Furthermore, histopathology of the biopsied calcifications
subsequently may necessitate surgical excisions. Thus, preoperative needle
localization (wire or radioactive seed) of calcifications may become inevitable.
Several studies demonstrated that DBT-guided preoperative needle localization
is an accurate and feasible technique to precisely remove nonpalpable breast
lesions (11,12). However, despite the wide acceptance of DBT benefits, the data
in the literature for the utilization of DBT in preoperative needle localization is
limited. To prove the efficacy of the DBT-guided preoperative needle localization,
studies designed for certain types of lesions are necessary. To the best of our
knowledge, no prior study dedicated to performing DBT-guided wire localization
technique for suspicious calcifications exists in the literature. Therefore, in the
current study, we aimed to present our single center experience in DBT-guided
preoperative wire localization for suspicious calcifications, and to evaluate the
effectiveness of the technique.

MATERIALS and METHODS

This retrospective study was approved by the Ethics Committee of our
university and the requirement of written informed consent was waived.
Between December 2017 and August 2019, 38 consecutive patients who had
preoperative DBT-guided needle localization due to mammographically detected
suspicious calcifications at our institutional breast imaging center were enrolled
to study. Two patients were excluded from the study because of inability to
retrieve their images acquired during the procedure from picture archiving and
communication system (PACS). Thus, the final study cohort consisted of 36
patients. All suspicious calcifications were nonpalpable on physical examinations.
Because health insurance systems do not cover VAB biopsies in our country,
these patients did not have biopsies and directly proceeded to surgery. However,
all patients had a targeted ultrasound examination prior to the decision of
surgery for a chance of ultrasound-guided biopsy. All targeted ultrasound
examinations were negative.

Two radiologists with 7 and 15 years of experiences in interventional breast
procedures, respectively, performed all procedures using a single DBT unit
(Selenia Dimensions, Hologic, Danbury, CT, USA) on upright position. All
procedures were performed with a standard protocol on the day of surgery. If
there was no specific preference of the surgeons for operation planning, the
closest distance from skin to the calcifications was used to decide the
approaching direction. An alphanumeric grid was used to obtain a scout image,
and then a tomosynthesis image was acquired to determine the depth of the
targeted calcifications for all patients before starting to perform needle
localization. Wire was used to perform all DBT-guided needle localization
procedures. After appropriate positioning, while the breast remains in
compression the introducer needle was removed and the wire was deployed.
Control images were acquired to document the final position of the wire.
Depending on the surgeons’ preferences, two wires were placed for bracketing
the calcifications in preprocedurally determined cases.

Distribution, morphology, and extension of calcifications, approaching
direction, depths of the targeted calcifications on compressed status of the
breast, distance from tip of wire to the targeted calcifications, number of
exposures, total radiation doses, and if occured, complications were noted. In
two-wires placed patients the means of depths of the targeted calcifications and
absolute distances from tips of wires to the targeted calcifications were noted
for analyses. The success of the procedures was assessed depending on adequate
removal of the targeted calcifications on specimen mammography which was
acquired before finishing the operations of all patients. The adequacy of the
excision was determined according to the perception of the performing
radiologist while assessing the specimen mammography in comparison to
preoperative mammograms (Figure 1). Furthermore, for malignant cases,
reoperation rates were noted.
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Figure 1. 61 years old woman with left breast suspicious calcifications underwent digital breast tomosynthesis (DBT) guided wire localization procedure.

a, Mediolateral (ML) scout image with an alphanumeric grid demonstrates suspicious calcifications.

b, DBT image acquired to determine the depth of the calcifications.
¢, Control image is acquired to check the position of the wire.

d, Specimen mammography documented the adequate excision of suspicious calcifications. Histopathologic assesment revealed invasive ductal carcinoma.

The statistical analyses were performed using SPSS 22.0 Software (IBM Corp,
Armonk, NY, USA). Mean, standard deviation, median, maximum and minimum
values were used as descriptive statistics of the data. The normality of the data
distribution was assessed using the Kolmogorov-Smirnov test. Mann-Whitney U
test was used to compare differences between subgroups.

RESULTS

A total of 36 patients whose mammography examinations revealed suspicious
calcifications underwent surgery after the DBT-guided wire localization
procedure. All suspicious calcifications (100%) were excised adequately and
verified with specimen mammography. The mean age of the patients was 50.81
+9.12 (33-68 years). Of these 36 patients, histopathologic assessment verified
calcifications of 14 lesions as benign (8 fibrocystic changes and 6
adenosis/sclerosing adenosis), and 22 lesions as malignant (16 ductal carcinoma
in situ, 5 invasive ductal carcinoma, 1 invasive lobular carcinoma). Two wires
were placed to bracket the calcifications of 6 patients (all were subsequently
diagnosed as malignant) depending on the surgical plan. The characteristics of
included calcifications and approaching directions were presented on the Table
1.

Table 1 Characteristics of included calcifications of patients and number of
approaching directions

Variables n (36)

Biological behaviour
Benign 14 (38.9%)

Malignant 22 (61.1%)
Morphology

Amorphous 23 (63.9%)

Coarse heterogenous 6 (16.7%)

Fine pleomorphic 7 (19.4%)
Distribution

Regional 2 (5.5%)
Grouped 27 (75%)
Linear 1(2.7%)
Segmental 6 (16.7%)

Approaching Direction
Lateromedial
Mediolateral
Craniocaudal

13 (36.1%)
10 (27.8%)
13 (36.1%)
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The mean extension of the calcifications was 19.61 + 17.37 mm (3 - 67 mm).
There was a statistically significant difference in the extension of calcifications
between benign and malignant subgroups (P = 0.014). The mean number of
exposures was 5.44 + 0.9 (4 - 8 exposures). The mean of radiation doses for the
procedures was 8.65 + 2.77 mGy (3.51 — 14.14 mGy). No statistically significant
differences were found in the depth of the calcifications, distance from tip of the
wire to targeted calcifications, the number of exposures and radiation doses
between benign and malignant subgroups. Table 2 summarizes the quantitative
data of the study. Only 4 (11.1%) patients had vasovagal response as
complication during the procedures.

Table 2: Mean, minimum and maximum values of the quantitative data

Variable Overall Benign (n=14)  Malignant
(n=36) (min-max) (n=22)
(min-max) (min-max)
Extension of 19.61+17.37 11.07+9.24 25.05+19.24
calcifications (mm) (3-67) (3-37) (3-67)
Depth of calcifiations 28.14+7.32 30.21+6.75 26.82+7.53
(mm) (15-41) (16-40) (15-41)
Distance from tip of 7.22+4.82 8.931+6.54 6.14+3.01
wire to calcifications (1-20) (1-20) (1-15)
(mm)
Number of exposures 5.441+0.9 5.57+0.75 5.36%1
(4-8) (5-7) (4-8)
Radiation doses (mGy)  8.65+2.77 9.19+2.25 8.313.06
(3.51-14.14) (5.31-12.48) (3.51-14.14)

According to histopathologic assessments [close (<2 mm) or positive margin]
nine (40.9%) of malignant patients underwent additional operations (1
segmental mastectomy, 8 mastectomies). For malignant patients, no statistically
significant difference was found in characteristics or measurements of the
calcifications between reoperated patients and the patients who did not require
an additional operation.

DISCUSSION

The increasing utilization of DBT in breast imaging centers necessitates DBT-
guided interventions more frequently. The main advantage of this technique is
eliminating the requirement of triangulation and providing immediate depth
information for lesions. The current study revealed that, DBT-guided wire
localization can be used successfully to surgically remove breast lesions
manifested with calcifications, and this provides an additional advantage of the
DBT technique. We think that, in the future, as the evidences accumulate for the
success of DBT-guided interventions, the DBT technique will play a more crucial
role in patient management, and thereby, the findings of this study may have an
important implication for patient care. It has been reported that the clinical
performance of the DBT-guided VAB biopsy technique is superior to prone
stereotactic VAB biopsy technique, and the latter one requires a longer time and
more number of exposures during the procedure (13). Moreover, prone tables
have a weight limit and occupy a large space at facilities, and these are no longer
problems with the utilization DBT systems for breast interventions. Therefore,
with the contribution of the current study findings to prior studies (11-14), the
success of DBT-guided interventions may decrease the requirement of prone
stereotactic biopsy systems at breast imaging centers. This may reduce the costs
of breast imaging centers and provide an opportunity to use health investments
more efficiently.

Freer et al. (11) performed DBT-guided needle localization for lesions
manifested with architectural distortions that were visible on DBT images only.
In their study they included 17 (47%) malignant and 19 (53%) benign lesions.
They reported that 97% of lesions were accurately excised on the first attempt
of the DBT-guided needle localization technique. Choudhery et al. (12) presented
their initial experiences with tomosynthesis-guided needle localization of breast
and axillary lesions, and they reported that all lesions (100%) were successfully
removed at surgery. They only included 5 (13%) lesions with groups of
microcalcifications and used wire or radioactive seed depending on the referring
surgeon’s preference. Despite the differences in lesion types and variabilities in

localization materials, both of the aforementioned studies concluded that
performing needle localization under DBT guidance is a feasible technique for
breast lesions. In our study, performing radiologists interpreted the excision of
calcifications as adequate for all patients (100%) on specimen mammography
images. Therefore, our findings suggest that DBT-guided needle localization can
be considered as a feasible technique for surgical excision of suspicious
calcifications.

Dryden et al. (15) compared the radioactive seed localization technique with
wire localization technique based on imaging factors that influence margin
status. In that study, authors performed 405 wire localization procedures, and
reported that reoperation rate was 20% with wire localization technique. 35% of
lesions in their study cohort were associated with calcifications (calcifications or
mass with calcifications), and they reported that presence of calcifications
significantly influences margin status, thereby, increases the reoperation rates.
In the current study, the reoperation rate was 40.9%. Although several studies
(16-17) reported a higher close or positive margin status percentages with wire
localization technique, the achieved 40.9% percentage was considered as
relatively high. The high reoperation rate in this study is likely due to the inclusion
of lesions only manifested with calcifications. However, studies that compare the
radioactive seed localization technique, which may yield more successful results,
with wire localization technique in DBT guidance with regard to the surgical
outcomes for calcifications will enable us to better understand the effectivity of
the technique. Moreover, it has been reported that the radioactive seed
localization technique may also enable the surgeon to tailor excision procedure
better than the wire localization technique (18). Therefore, surgical experiences
may also influence the reoperation rates. As the current study did not evaluate
the experiences of surgeons with wire localization technique, future studies
which consider the experience levels of surgeons with this technique will also be
beneficial.

Choudhery et al. (12) reported that the mean number of exposures was 4.4,
and the mean radiation dose was 6.38 mGy for tomosynthesis guided needle
localization procedure in their study. In the current study, the mean number of
exposures was 5.44, and the mean radiation dose was 8.65 mGy for the DBT-
guided needle localization technique. The differences in the number of
exposures and radiation doses between two studies may be considered within
acceptable ranges. As we included only lesions manifested with calcifications, the
procedure can be completed more reasonably with various type of lesions which
describes the study cohort of Choudhery et al. Moreover, possible differences in
breast characteristics of included patients like density and thickness, which
influence radiation doses, may also have an impact on these results.

Depending on our own experiences, one technical note worths mentioning. If
the extension of calcifications is too small (< 7-8 mm), on the tomosynthesis
image which is acquired to check the position before the wire is deployed,
artifacts around the introducer needle may prevent to visualize targeted
calcifications confidentially. To overcome this obstacle, a definite determination
of the depth of the calcifications or targeting a close area at the same depth of
the calcifications will be helpful. If the latter one is chosen, a well established
communication with the surgeon is mandatory.

The current study has several limitations. The first one is a relatively small
number of included patients. Future studies with a larger number of patients will
be more beneficial to understand the effectivity of the DBT-guided wire
localization for lesions manifested with calcifications. The second limitation is
that all procedures were performed with only one DBT unit. It is known that the
z-dimension resolutions and angular ranges used for acquisitions vary among
DBT units from different vendors. Different technical features of DBT units have
the potential to influence success rates of DBT-guided interventions. Therefore,
multicenter studies that include DBT units from different vendors will be
valuable. The other limitation which should be mentioned is the experience level
of radiologists (7 and 15 years of experiences in interventional breast
procedures, respectively) who performed the procedures. This study does not
provide information about the feasibility of the DBT-guided wire localization for
calcifications with less experienced radiologists. The high experience of the
radiologists may also influenced the success rates of the procedures. Therefore,
evaluation of success rates of the radiologists with different levels of experiences
for this technique will also contribute to the literature.
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CONCLUSION

Our study revealed that DBT-guided wire localization is a feasible technique for
surgical excision of lesions manifested with calcifications. However, to better
understand the effectiveness of the technique, the relatively high reoperation
rates in malignant cases require future studies with comparison to other
techniques.
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