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Introduction

The widespread use of breast imaging techniques
as well as mammographic screening has remarkably
increased the proportion of impalpable invasive and
preinvasive lesions detected during the last 10 years.
Precise localisation of the clinically occult lesion is
critical in order to optimise the cosmetic outcome in
breast conserving surgery without jeopardising suffi-
cient free tissue margins. Detecting, diagnosing and
treating these tumours is a surgical challenge.

Traditionally, the localisation of the tumour is done
by guidance of a wire inserted under radiographic
control [1]. The insertion of a wire may be technically
difficult leading to a imprecise wire placement.
Migration, displacement or transection of the wire
may occur. Furthermore, the procedure is uncom-
fortable for the patient, and the wire may also harm a

member of the surgical team or the pathologist exam-
ining the resection specimen.

Radioguided occult lesion localisation (ROLL) has
emerged as a novel technique in surgery of impalpa-
ble breast lesions inspired by sentinel node biopsy
(SNB) [2]. In ROLL, radioisotope injection adjacent
to the lesion is performed under ultrasonographic or
stereotactic guidance preoperatively. Intraoperative
tumour localisation is carried out searching for the
maximal radioactivity by gamma-probe designed for
sentinel lymph node localisation.

The technique

The technique was pioneered in 1996 at the European
Institute of Oncology, Milan, applying an intratu-
moural injection of Tc99m-labelled human albumin
colloid with particle size large enough to retain at the
injection site (Macrotec®) [2]. In order to ensure the
exact placement of the injection and to assist the sur-
geon in locating the lesion, breast scintigraphy super-
imposing the scintigram on the mammogram was to
be performed [2]. Alternatively, an additional injection
or contrast medium subsequent to the radioisotope
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has been injected to confirm the position by preop-
erative mammography [3]. Recently, the original
technique has been simplified performing the locali-
sation without breast scintigraphy or contrast medium
injection and mammography [4,5]. However, it is
critical that the lesion is undisputedly recognisable
in breast ultrasonography, when using an ultrasono-
graphically guided radioisotope injection without
breast scintigram or mammogram. ROLL has also
been performed in combination with wire guidance
[6] or placing a titanium seed containing iodine-125,
commonly used for the brachytherapy of prostate
cancer, adjacent to the tumour [7,8].

The centring of the tumour with a hand-held
gamma-probe under radioactive guidance helps the
removal of the lesion with adequate uniform margin
of healthy tissue. The tumour edges are easily con-
trolled using a gamma-probe while the radioactivity
decreases clearly outside the tumour. Furthermore it
is easy to check residual radioactivity from the wound
to ensure that the tumour is excised radically. The
control of margins using wire localisation is more dif-
ficult because of wire displacement or migration or
when the tip of the guide wire is distant from the
lesion after an unsuccessful wire placement.

The outcome

The localisation time either using ultrasonography or
stereotactic guidance has been found significantly
reduced compared with guide wire placement [9].
However, the length of the surgical procedure may
not to reduced with ROLL [8,9]. As regards to the
radiation exposure, ROLL seems safe to the patient
as well as to the medical staff due to the very short
half-life of Tc99m of only 6 h, and the low dose
gamma radiation used [10].

All studies evaluating ROLL has concluded it as
easy and accurate method for a surgeon to find an
occult breast lesion and excise it adequate free tis-
sue margins [2–9,11,12]. According to our experience,
tumour localisation has been successful in all cases
and at least 4 mm free margins have been achieved
in over 90% of cases after the completion of the pri-
mary operation [4]. ROLL has been found as [8,9]
superior to the wire guided resection as regards to
achieved free tissue margins. ROLL also enables
reduced excision volume [9] and better lesion cen-
tring [11] within the specimen compared to wire local-
isation. Consequently, even the cosmetic results
seem better when using ROLL [9]. Furthermore, the
results achieved by ROLL have been fully comparable
to those obtained in breast conserving for palpable
cancer as regards to sufficient free tissue margins as
well as the size of the excised specimen related to
the tumour size [4].

ROLL and simultaneous SNB

A few studies have addressed the feasibility of ROLL
in connection with lymphoscintigraphy and SNB
[3,6,7,12]. ROLL has been performed using radio-
active seed localisation and the simultaneous SNB
applying peritumoral injection of Tc99m labelled sul-
phur colloid [7]. Alternatively, a subdermal injection
of Tc99m labelled small particle human albumin col-
loid (Nanocoll®) may be used for SNB and an intra-
tumoural injection of Tc99m colloid with the larger
particle size (Maasol®) for ROLL [12]. Furthermore,
ROLL and SNB have been performed also using the
same radioisotope (Nanocoll®) injecting half of the
dose of intratumourally for ROLL and the other half
more superficially to facilitate the transportation to
the lymph nodes [3] or even applying a single intra-
tumoral tracer injection for both ROLL and SNB
[4,6]. Simultaneous performance of ROLL and SNB
seems very feasible in the management of early
breast cancer.

Concluding remarks

ROLL is a useful method for localisation of impalpable
breast tumours with results superior to those obtained
by wire localisation and comparable to those achieved
by surgery of palpable lesions. Furthermore, ROLL 
is feasible in connection with SNB using either the
same or different radioactive tracer.
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