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Combined localization technique with radio-guided occult lesion
localization and Magseed for breast-conserving surgery for
non-palpable multifocal breast cancer: a case report
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Background: Breast cancers are diagnosed at an earlier stage due to the improved screening breast
imaging and some of them can be non-palpable. Breast conservation therapy is the treatment of choice for
early cancer but non-palpable lesions require precise localization of the tumor to achieve complete excision
with a clear margin. Wire guided localization and radio-guided occult lesion localization are two common
methods used. However, in the presence of more than one tumor foci, radio-guided occult lesion localization
may not be feasible due to the presence of interference in the signal. On the other hand, the use of multiple
hookwires bares the risk of migration and patient discomfort. Therefore, there is a need of introducing a
new wireless technique to facilitate the localization of multiple non-palpable tumor foci for breast conserving
surgery. In this case report, we presented a case of utilizing two different wireless localization methods for
managing a patient with multifocal non-palpable breast cancer.

Case Description: A 53-year-old woman presented with non-palpable lesions identified on screening
breast imaging. There is no palpable mass on clinical examination. On the breast ultrasonography, two
suspicious lesions measured 7 and 8 mm in greatest dimension were found in the lower-inner quadrant of the
right breast. Core biopsies of the two lesions confirmed the diagnosis of invasive ductal carcinoma. The first
lesions were localized with sentinel node and occult lesion localization while the other lesion was localized
with the magnetic seed localization method. Sentinel lymph node biopsy, en bloc excision of the two lesions
followed by V-mammoplasty were performed. The pathology result confirmed complete excision of the two
tumor foci with a clear margin. A satisfactory cosmetic result was also reported by the patient on subsequent
follow-up.

Conclusions: This is the first case to demonstrate the feasibility of utilizing radio-guided occult lesion
localization and Magseed simultaneously to manage a patient with multifocal non-palpable breast cancer. A

totally wireless technique reduces the patient's discomfort and facilitates surgical excision.
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Introduction

With increasing awareness of breast cancer in public and
availability of breast imaging, breast cancers are diagnosed
in earlier stage. Breast conservation therapy (BCT) is the
treatment of choice for early cancer and the oncological
safety had been confirmed by multiple randomized trial
showing an equivalent disease-free and overall survival when
compared with mastectomy (1-4). Some studies even show
better survival in breast conserving group (5,6). However, in
case of small, non-palpable lesion, this represents a unique
challenge for the surgeon to localize the lesion accurately.
"Traditionally, wire guided localization (WGL) and radio-
occult lesion localization (ROLL) are two commonly used
adjuvants to localize the tumor during surgery. Each method
has its own strengths and limitations (7). By inserting a wire
to the tumor percutaneously, WGL can avoid the usage
of radioactive substance. However, it limits the scheduling
of procedure, carrying risk of wire complication, creating
patient discomfort and hindering the cosmesis due to
suboptimal surgical incision. Being a wireless procedure,
ROLL can avoid the complications associated with the
presence of wires but the use of radioactive substance usage
has issues in safety precaution and radiation exposure (8).
Therefore, there are different radiation-free wireless
localization methods such as magnetic seed, radiofrequency
tag and radar identification system invented in the past
decade.

Multifocal breast cancer is not an absolute
contraindication for BCT. However, the surgery is
challenging as all of the foci have to be localized precisely,
followed by en-bloc resection with a negative margin,
particularly if the lesions are not palpable on clinical
examination. From the literature, there are only scanty
case reports reporting the use of ROLL for excision of
multifocal non palpable breast cancer (9,10) and there might
be interference of the signal from different injection foci
causing inaccurate measurement. With an extensive choices
of wireless localization methods nowadays, we reported a
case of using two different technologies to aid the surgical
resection of a multifocal non-palpable breast cancer. We
present the following case in accordance with the CARE
reporting checklist (available at https://abs.amegroups.com/
article/view/10.21037/abs-22-20/rc).

Case presentation

A 53-year-old woman with no past medical history
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presented to us with two suspicious lesions identified on
routine screening breast imaging. Clinically, there were
no palpable mass in both breasts. She did not report any
family history of breast cancer. On ultrasonography of
her right breast, there was an 8-mm lesion identified
in the lower inner quadrant of the right breast at the
4 o’clock position 5 cm from the nipple. Radiologically, it
was of moderate suspicion of malignancy [Breast Imaging
Report and Data System (BIRADS) 4b] and ultrasound-
guided core biopsies were obtained from this lesion. In
addition, there was another 6mm mildly suspicious lesion at
the 3 o’clock position 6 cm from the nipple, radiologically
graded as BIRADS 4a and core biopsies were also obtained
from this lesion. The distance between the 2 foci is
around 3 cm measured on ultrasonography. There was no
abnormality detected on mammography. The pathology
of these two lesions showed invasive ductal carcinoma.
Contrast enhanced magnetic resonance imaging (MRI) was
performed to identify potential occult lesions, but revealed
no further lesions.

Pros and cons of BCT and mastectomy were discussed
with the patient and she is very keen to preserve her breast.
Hence, wide local excision together with sentinel lymph
node biopsy, followed by V-mammoplasty were arranged.
As the two lesions were not palpable on examination, they
were localized pre-operatively by ROLL and magnetic seed
marker (Magseed) insertion.

On the day of surgery, 0.3 mL of Tc99m sulphur colloid
was injected into the center of the lesion at the 3 o’clock
position while Magseed was inserted into the center of the
lesion at 4 o’clock position under ultrasound guidance.
Intraoperatively, the location of the 2 tumor foci were
identified and marked as shown in Figure 1. Patent blue
was also injected subcutaneously at the periareolar region
and sentinel lymph node biopsy was performed with the aid
of dual tracers technique. Subsequently, en-bloc wide local
excision of the tumors was performed with the guidance of
gamma probe and Sentimag probe. The size of the specimen
measured 5 cm x 8 cm and it was shown in Figure 2. There
were no residual radioactivity and magnetic field signal
detected in the surgical field and specimen mammogram
also confirmed inclusion of the Magseed with adequate
margin as shown in Figure 3. For the defect at the lower-
inner quadrant, it was reconstructed by V-mammoplasty.
The post-operative clinical photo of the patient at the
sitting position is shown in Figure 4. Although the right
breast is slighter smaller compared to the non-operative
side after the operation, the inframammary incision is
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Figure 2 Final specimen of the wide local excision.

well hidden and the shape are symmetrical on both sides.
Pathological examination of the specimen confirmed the
presence of two foci of invasive ductal carcinoma, measured
11 and 7 mm in diameter. The main foci were closest to the

inferior margin by 8 mm and it was more than 1 cm from
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Figure 3 Specimen mammogram of the specimen with Magseed
included. The arrow is pointing to the Magseed (white line within

the specimen).

Figure 4 Post-operative clinical photo of our patient. (A)
Immediately post-op; (B) 1 year after the operation (after
completion of radiotherapy).

other resection margin. There was also high-grade ductal
carcinoma iz situ component found in the adjacent areas.
During the clinic follow-up, our patient reported a high
degree of satisfaction on the cosmetic result.

All procedures performed in this study were in
accordance with the ethical standards of the institutional
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and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

Discussion

In our knowledge, this is the first reported case that had
utilized two different wireless localization techniques to
manage multifocal non-palpable breast cancer.

WGL was considered as a gold standard for localizing
non-palpable breast lesion since 1970s (11,12). However,
in addition to patient discomfort, the presence of a
wire is associated with various technical issues such as
wire migration, wire breakage and wire transection.
Furthermore, it also limits the choices of skin incision,
significantly affecting the cosmetic outcome particularly in
the era of modern oncoplastic surgery.

ROLL is the first non-wire localization technique
invented in 1996 by European Institute of Oncology,
Milan. By injecting a small dose (0.2-0.5 mCi) of sulfur
colloid radio-labelled with 99m-Techneitum intratumorally
4-6 hours before the operation, the tumor can be localized
intraoperatively with the aid of a hand-held gamma
probe (13). There were few studies comparing ROLL
versus WGL in the literature and they showed that
there was no significant difference in the duration and
difficulty on the radiological and surgical procedure
with a comparable compete excision rate (14-17). More
importantly, the radio-labelled colloid will travel along the
lymphatic channel and accumulate in the axillary lymph
node, allowing simultaneous sentinel lymph node biopsy—
sentinel node and occult lesion localization (SNOLL).

In our case, there were two non-palpable tumor foci at
the lower-inner quadrant of the right breast. BCT requires
precise localization of the two lesions followed by a wide
local excision with a clear margin. V-mammoplasty can
be performed to reconstruct the defect after excision of
the tumor at the lower-inner quadrant of the breast with
supreme cosmesis (18). However, this requires extensive
mobilization of the lateral breast parenchyma along a
long inframammary incision. Therefore, a total wire-free
localization technique is needed to facilitate the procedure.
Assarian A reported a case of using ROLL for excision of
non-palpable multicentric breast cancer in 2016 (9). There
were two non-palpable tumor deposits located at the upper
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inner quadrant (10 o’clock) and upper outer quadrant
(3 o’clock) of the left breast. Radioactive colloid was
injected into the center of the two lesions and the locations
were precisely identified by a gamma probe. In contrast,
the two tumors in our patient were located closely with a
distance of around 3 cm. In order to avoid the interference
emitted from another lesion, localization utilizing two
different signals are required. Magnetic seed localization is
another wireless localization method that was first approved
in US in 2016. Instead of injecting radioactive colloid, a
tiny metal seed (Magseed) of a size of 5 mm is implanted
directly into the center of the tumor under image-
guidance. It is a permanent marker and the operation can
be scheduled at any time after implantation, providing extra
flexibility to the surgeons. With the aid of a specialized
detection probe, the magnetic field signal emitted from
Magseed can be precisely localized intraoperatively (19).
With the help of ROLL and Magseed localization, the two
tumor foci can be localized precisely without any signal
interference from each other.

Breast cancer has become the most common cancer
affecting women in Hong Kong since 1994. Due to
the increase in awareness of the disease, more cases are
diagnosed in the early stage by screening mammography or
breast ultrasonography. Breast conserving surgery provide
an alternative to mastectomy with a comparable oncological
outcome but better cosmesis. Over the past two decades,
different techniques had been developed to facilitate the
excision of non-palpable tumor, from initially wire-guide
localization to wireless, radiation free marker including
magnetic seed, radiofrequency tag and radar localization
system. Together with the mature oncoplastic surgery,
patients’ satisfaction on the surgical treatment of breast
cancer has been improved dramatically.

In conclusion, ROLL and magnetic seed localization can
be used simultaneously for localizing different non-palpable
breast tumor foci. A total wireless technique reduces patient
discomfort and facilitate surgical excision.
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