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CLINICAL STUDY
Radar reflector guidance system in breast surgery: A single-
institution feasibility study
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ABSTRACT

Mammography breast cancer screening programs and continuing improvements in early diagnosis of the
disease have led to more frequent detection of nonpalpable breast lesions. The commonly used technique
in guiding the surgical removal of these lesions is hook wire-guided localization (WGL). However, the WGL
procedure has been criticized for the last years. Key disadvantages of WGL are possible wire transection,
wire migration before or during surgery, patient discomfort and pneumothorax. Over the last decade,
alternatives to wire localization have emerged. In this study the authors present their initial experience with
a wireless, nonradioactive, wave reflection implant system that enables surgeons to safely and accurately

remove breast lesions (Tab. 2, Fig. 4, Ref. 20). Text in PDF www.elis.sk
KEY WORDS: breast cancer, breast surgery, nonpalpable lesions, preoperative localization.

Introduction

Widespread use of screening mammography results in the de-
tection of increasing numbers of non- palpable breast lesions. Such
lesions represented over one-half of the detected cancers in recent
screening projects. The extensive availability of mammography-
breast cancer screening programs and continuing improvements
in this area have led to more frequent detection of clinically occult
breast lesions. The commonly used technique in guiding the surgi-
cal removal of these occult breast lesions is wire-guided localiza-
tion (WGL). Hook wires with self-retaining tip are placed into the
occult lesion under ultrasound, X-ray mammographic stereotaxy,
or magnetic resonance guidance.

However, the WGL procedure has been criticized for the last
years (1, 2). Key disadvantages of WGL are possible wire transec-
tion, wire migration before or during surgery, patient discomfort and
pneumothorax. Another significant disadvantage of WGL is that the
guide-wire does not provide a clear 3D perspective on the tumour (3).
Over the last decade, alternatives to wire localization have emerged.

Garzotto et al (1) in their recently published systematic review
and meta-analysis of clinical outcomes of innovative methods con-
cluded that preoperative localization of nonpalpable breast lesions
with non-wired techniques may improve clinical outcomes as re-
operation rate, cosmetic outcome and contribute to organizational
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aspects improvement in breast conserving surgery. The SCOUT
surgical guidance system (Merit Medical Systems, Inc., South
Jordan, Utah, USA) is a wireless, nonradioactive, wave reflection
implant system that enables surgeons to safely and accurately re-
move breast lesions (Fig. 1). It employs micro-impulse radar and
infrared light technology to determine the location of the reflec-
tor, which is placed into the soft tissue during a prior procedure.
Reflector remains in place passive until activated by the SCOUT
handpiece. The console provides the micro-impulse radar signal
to the handpiece along with power for the infrared light sources.
The handpiece delivers the micro-impulse radar signal and infrared
light into the soft tissue and in turn receives signals reflected back
from the reflector. The SCOUT console processes the reflected
radar signals to provide the surgeon with reflector proximity and
location information via audible and visual feedback. The numeric
display provides real-time distance (in mm) between the handpiece

{

Fig. 1. The SCOUT surgical guidance system (Merit Medical Systems,
Inc., South Jordan, Utah, USA).
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Fig. 2. The SCOUT radar reflector (Merit Medical Systems, Inc., South
Jordan, Utah, USA).

and reflector. The audible feedback produced by the console in-
creases in cadence as handpiece is placed in closer proximity to
the reflector. The console provides a maximum detection range
of 60 mm from the handpiece to the reflector. Excision of the
lesion is then performed using standard surgical technique. The
SCOUT reflector (Fig. 2) is intended to be placed percutancously
in soft tissue (> 30 days) to mark a biopsy site or a lumpectomy
site intended for surgical removal. Using imaging guidance (such
as ultrasound, MRI, or mammography).

Materials and methods

Study design

Twenty patients were enrolled in this prospective, single-insti-
tutional, cohort study between November 2022 and April 2023 at
the Breast Unit of the 2nd Department of Gynaecology and Obstet-
rics, Comenius University, Bratislava, Slovakia. Written informed
consent was obtained from all patients. Enrolled were patients with
non-palpable breast lesions eligible for surgery. Sixteen patients
had a core biopsy-proven early breast invasive carcinoma (cT1-2
NO). The remaining subgroup of patients had a preoperative biopsy
proven B3 lesions intended for surgical excision.

Localization procedures

Twenty-three SCOUT reflectors (Merit Medical Systems, Inc.,
South Jordan, Utah, USA) in twenty patients were inserted through
16-gauge needle deployment system under local anaesthesia into
the centre of the target lesions under ultrasound guidance on the
day prior to surgery. Ipsilateral two-view mammography (medio-
lateral and craniocaudal views) was performed immediately after
each localization procedure to confirm the position of the reflec-
tor (Fig. 3). One patient had bilateral reflector placement, and two
patients had two reflectors placed in the same breast.

Surgical procedures

Lymphatic mapping and sentinel lymph nodes detection
through magnetic method (we described it elsewhere) were the ini-
tial surgical procedures. All SLNs were examined during an intraop-
erative frozen section consultation. In patients with metastases into
>2 SLNs, an axillary level 1+2 lymphadenectomy was performed.
Prior to making the initial breast incision, the reflected radar signals
were measured to find the position of the reflector. The skin inci-
sion and further breast tissue preparation were done under repeated

Fig. 3. Ipsilateral two-view mammography (mediolateral and cranio-
caudal views) was performed immediately after each localization pro-
cedure to confirm the position of the reflector.

Fig. 4. Intraoperative two-view specimen radiography (mediolateral
and craniocaudal view) provided confirmation of complete tumour
resection and reflector presence in the specimen.

SCOUT handpiece monitoring. The lesions, together with healthy
margins of breast tissue, were excised in an effort to get tumour-
free surgical margins. After resection of the tumour, the reflector
was confirmed to be present in the excised tissue using the SCOUT
handpiece. Simple tools were used for specimen labelling. Two-
view specimen radiography (mediolateral and craniocaudal view)
provided confirmation of complete tumour resection and reflector
presence in the specimen (Fig. 4). Breast-saving therapy or radi-
cal mastectomy were applied according to established criteria (4).

Pathology

All SLNs were examined intraoperatively by frozen section.
SLNs with clearly presented metastases were determined as posi-
tive. All lymph nodes were than postoperatively evaluated in
formalin-fixed embedded serial sections using hematoxylin/eosin
staining and immunohistochemistry with cytokeratin AE1/AE3
stains. The surgical specimens were coated with ink and fixed
in 10 % neutral-buffered formalin for 24 h. The fixed specimens
were examined through serial sectioning. The sections were then
stained with hematoxylin/eosin. Immunohistochemistry was used
for evaluation of estrogen, progesteron and HER2 receptors, Ki67
proliferation index and myoepithelial cells integrity assessment.
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Tab. 1. Tumour characteristics according to the American Joint Committee on Cancer (AJCC)

Staging Manual, 8th Edition, 2016.

patients had HER2-enriched breast carci-
nomas. In one patient (No. 12) two ipsi-

. . Molecular Prognostic lateral residual lesions were localized after
e e PTNM stage Grade subtype Stageg(AJCC) six cycles of neoadjuvant chemotherapy.
1 IDC-NST pT1c NO MO 2 luminal A A Pathologic complete remission (pCR) in
2 IDC-NST pT1b NO MO 2 luminalA 1A the breast was confirmed in the surgical
3 IDC-NST pT2 Nla MO 2 HER2-enriched 1B specimen. Four patients had benign breast
4 IC pT2 NOMO 2 luminalA A lesions: one phyllodes tumour, one atypi-
> IDCNST pT1b NOMO 2 luminal A IA cal ductal hyperplasia, one radial scar, and
6 IDE-NST pTlc(m) NO MO 3 lum%nal B IA one patient had two fibroepithelial lesions
e
9 lymph node pT2 Nla MO 2 HER2-enriched 1B was perfor@ed m n..lOSt patlent.s, only two
o IDC.NST T1e NO MO 3 ——Y A of them being submltt.ed to ‘radlce.ll mastec-
T IDC-NST oTTb NO MO > HER?-ongiched A tomy because of multicentric le.s1ons (Tab.
12 2xIDC-NSTpostNAC ~ ypTONOM+ (pCR) 3 HER2-enriched v 2). The most often used surgical proce-
13 ILC pTlc(m) NO MO 5 Tuminal A A dure wa.s lumpecFomy w.1th se}ltlnel lymph
14 IDC-NST pT1b NO MO 2 luminal A A nodes biopsy. Axillary dissection was done
15 IDC-NST pT2(m) Nla MO > luminal A 1B in two patients because of > 3 positive sen-
16 IDC-NST pT2(m) NO MO 3 HER2-enriched B tinel nodes. All tumours were removed
17 phyllodes tumour N/A N/A  NA N/A with safe surgical margins through the first
18 radial scar N/A N/A NA N/A operation and no additional re-excision
19 2 fibroepit. lesions N/A NA NA N/A of margins was needed. Only one patient
20 ADH N/A N/A NA N/A underwent a secondary mastectomy four

IDC-NST = invasive ductal carcinoma of no special type, ILC = invasive lobular carcinoma, ADH = atypical
ductal hyperplasia, NAC = neoadjuvant chemotherapy, HER2 = human epidermal growth factor receptor 2,

N/A = not applicable

The intensity score for HER2 was defined in scale of 0 to 3 (for
absent, weak, moderate or strong staining, respectively). In cases
with HER2 score 2+ (equivocal), an additional evaluation through
silver DNA in situ hybridization (SISH) was used for ultimate posi-
tive or negative results. According to histopathology results, the
tumours were categorized as to intrinsic subtypes and pathologic
prognostic stage groups. Histological grade of tumours was evalu-
ated by the Elston-Bloom and Richardson systems (5). Specimens
with no ink on tumour were evaluated as specimens with negative
surgical margins, according to the current guidelines (6).

Results

The mean age of our group of patients was 58.1 years (range
41-72 years). Tumour characteristics of all surgically treated
breast lesions are shown in Table 1. Infiltrating ductal carcinoma
of no special type (IDC-NST) was the most common tumour; in
two patients it was infiltrating lobular carcinoma. From the point
of view of molecular subtypes, the carcinomas were classified
in eight cases as luminal A, in three cases as luminal B and five

Tab. 2. Types of surgical procedures.

Surgical procedure No of patients

lumpectomy 12
quadrantectomy 6
radical mastectomy 2
sentinel lymph nodes biopsy 14
axillary dissection 2
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months after primary surgery because of
early recurrence of a high-grade HER2-en-
riched tumour.

Discussion

In 2018 and 2019, we reported about our initial experience
with the wire-free localization of breast lesion through magnetic
seeds (Magseed) in combination with lymphatic mapping and
SLNs detection with superparamagnetic iron oxide nanoparticles
(Magtrace), both detected with a magnetic handheld probe (Senti-
mag) (7, 8). This study reports about first Slovak experience with
the SCOUT radar reflector guidance system in breast surgery.

The first feasibility studies with SCOUT technology were pub-
lished in 2016 by Cox et al (9, 10) and by Mango et al (11). Both
pilot studies demonstrated the system to be a safe and effective
tool for tumour localization. In 2020, Srour et al (12) published
the results from a comparison of three types of localization devices
used in breast conserving surgery: wires (126 patients), radioac-
tive seeds (59 patients), and SCOUT system (108 patients). They
concluded that non-wire localization devices are associated with
reduced overall perioperative time compared to wire localization
and with few complications. In the same time, Tingen et al (13)
referred the single-institution retrospective review of 512 patients
that had their breast localized trough SCOUT system (320 patients)
or hook-wires b (175 patients). In their series, the SCOUT system
resulted in a lower rate of positive margins, reoperations, and sur-
gical site occurrence. These data suggest that SCOUT localization
is a reasonable replacement to wire localization for breast lesions
and might produce superior results. Baker et al (14) prospectively
evaluated in their pilot study the feasibility of localizing the meta-
static lymph nodes with a SCOUT reflector prior to neoadjuvant
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chemotherapy for targeted removal at surgery. In the preliminary
results of the trial (NCT03411070) they referred that SCOUT re-
flector is feasible for targeted axillary dissection after neoadjuvant
therapy (14). Their results have been confirmed by Weinfurtner et
al (15) and Sun et al (16). SCOUT receives CE Mark approval in
2020 and the first reported European evaluation of the system was
referred in the same year by Tayeh et al (17) and by Kasel et al
(18), both from the London Breast Institute. There was a concern
about possible artifacts in the breast MRI examination of patients in
whom the SCOUT reflector was inserted. The official information
from the manufacturer is that SCOUT reflector is MRI conditional.
A patient with this device can be scanned safely under static mag-
netic field of 1.5 and 3 Tesla, only. Recently, Wazir et al (19) men-
tioned in their study that in six patients who had breast MRI after
the deployment of the reflector, the MRI void signal was <5 mm.

In February 2023, Banys-Paluchowski et al (20) discussed
all available localization techniques and presented the MELODY
study (NCT05559411), a multinational prospective intergroup co-
hort study which enrols breast cancer patients undergoing breast-
conserving surgery using imaging-guided localization. The aim
of the study is to investigate their safety, with a focus on patient,
surgeon, and radiologist preference.

Conclusions

In 2022, SCOUT was approved by the Slovak State Institute for
Drug Control. Our study is the first experience about SCOUT ra-
dar reflector guidance system in breast surgery in Slovak republic.
From our initial experience we can confirm that SCOUT technology
can increase the success rate of safe tumour excision with tumour-
free margins as well as improve patients and surgeons’ comfort.
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