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ABSTRACT
Screening tests and national programs of early detection of breast cancer have been widely implemented worldwide,
subsequently increasing the number of cases diagnosed in incipient stages, when the lesion has no clinical expression. In
such cases a proper identification of the lesion is mandatory in order to achieve a radical result of the surgical procedure.
Therefore, attention was focused on identifying the best imagistic methods regarding the accomplishment of an exact
identification of the lesion which could further provide an adequate surgical resection and a proper oncological outcome
and, in the meantime to provide the possibility of achieving a good cosmetic result. The aim of this paper is to study the
role of indocyanine green as part of the therapeutic armamentarium which provides a correct identification of non-palpable breast lesions.
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INTRODUCTION
Breast cancer still represents the most commonly encountered malignancy affecting women worldwide with increasing incidence especially due to the
wide implementation of the national programs of
screening and early detection of this malignancy
(1). Therefore, due to the permanent improvement
of the imagistic techniques such as tomosynthesis
mammography or magnetic resonance imaging the
rates of non-palpable lesions significantly increased. In such cases, fortunately the lesion is detected in early stages of the disease and is further
suitable for breast conservative surgery; however,
in such cases attention should be focused in developing a method which is able to provide an adequate identification and excision of the lesion, with
negative resection margins offering for the patient
both oncologic and cosmetic benefits (2,3).

METHODS FOR TUMOR IDENTIFICATION IN
NON-PALPABLE BREAST CANCER PATIENTS
So far, the most commonly used methods for
non-palpable breast cancer localization were represented by radioguided resections (by the means of
intraoperative ultrasound) or by wire guided localization (4,5). Although initially these methods have
been considered as invincible ones, in time they
proved to have certain disadvantages such as the
risk of modification of the wire position, patient’s
discomfort at the moment of wire placement or the
possibility of mal identification of the lesion during
the intraoperative ultrasound; in this direction, it is
widely recognised the fact that ultrasonographic
identification of the lesion depends on both human
and logistic factors. Therefore, the appropriate
identification of a non-palpable breast cancer depends on the accuracy of the used ultrasound device as well as on the expertise of the radiologist or
surgeon performing the imagistic study. Meanwhile,
even if a wire is positioned and resection is performed in an ultrasound guided manner, there is
still a risk of having positive resection margins especially in cases presenting in situ ductal carcinomas (5-8). Last but not least, it should not be omitted
the fact that an adequate scheduling between the
moment of wire placement and the one of surgery
is mandatory, the two procedures preferably being
performed during the same day or during consecutive days (6).
In regard of these limitations, the attention was
focused on identifying other diagnostic methods
which are able to provide a more safe and more effective tumoral identification, with lower risks of
incomplete excisions.
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INDOCYANINE GREEN’S UTILITY IN THE
IDENTIFICATION OF NON-PALPABLE BREAST CANCER
Known for the fluorescent properties when exposed to infrared light, indocyanine green molecule
has been widely used with multiple purposes in
breast cancer surgery; initially proposed for sentinel lymph node identification, prevention and
treatment of breast or upper limb lymphedema as
well as for minimizing the risks of postoperative
complications after breast reconstructive surgery,
the method has been recently added as part of the
therapeutic strategy for non-palpable breast lesions
identification (9).
The utility of the method is based on the principle
of fluorescence: injected molecules of indocyanine
green are rapidly bounded to serum globulins and,
when excitation light of 760 nm is achieved, fluorescence with a peak at 845 nm is emitted; this process
is captured by a special system using a photodynamic eye. In these conditions, fluorescence at a depth of
maximum 10-15 mm beneath the skin is achievable
and structures can be further identified (10).
The protocol of lesion localization of non-palpable breast tumors consists of tumor location through
intraoperative ultrasound followed by intra-tumoral injection of indocyanine green; the procedure
continues with skin and subcutaneous tissue incision under the photodynamic eye guidance and
identification of the fluorescent area which should
by further completely resected; however, in cases in
which the tumor is located more profoundly than 1
cm to the skin, a second indocyanine green injection is needed in the subcutaneous area corresponding to the breast lesion (9).

THE EFFICACY OF THE INDOCYANINE GREEN
An interesting study which came to demonstrate
the efficacy of the method was conducted by Liu et
al. and included 56 patients diagnosed with non-palpable breast cancer lesions; after injecting indocyanine green at the tumour lever, complete resection
of the fluorescent territories and checking the absence of residual florescence on the remaining
breast tissues the specimens were sent to the histopathological examination and demonstrated complete excision with negative resection margins in 53
out of the 56 cases; in the remaining three cases reintervention was needed – in two cases due to the
presence of positive margins for ductal carcinoma
in situ and in one case due to the presence of multifocal lesions. By using this method, the mean volume of the excised tissue was of 38,2+/-16,5 cm3. After a mean follow up of 19 months there was no
reported local or systemic recurrence (9). According
to the same authors, the mean excised volume of
breast tissue when this method is used is signifi-
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cantly lower when compared to the tissue excised
after wire or ultrasonographic guidance, thus increasing the chances of obtaining a better cosmetic
outcome (11,12).
However, the method has also certain limitations, the most important one being represented by
the impossibility of using it in patients with known
iodine hypersensitivity and by the long-lasting tattooing of indocyanine green which ranges between
10 and 14 days (13). Another important issue is related to the timing between injection and tumor visualization; therefore, once indocyanine green injection is administrated at the level of the tumor, it
migrates in the sentinel nodes through the subcutaneous lymphatics and the concentration in the tumour will diminish, decreasing the rates of complete resection (14,15).

CONCLUSIONS
Non-palpable breast cancer has an increasing incidence in the last decade especially due to the wide
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implementation of the screening tests, of the national programs of early detection of this malignancy and the imagistic techniques improvement. In
such cases, an early diagnostic is associated with
increased chances of long-term survival and improved cosmetic outcomes; however, the exact localization of the lesion can still pose significant
problems, different strategies being proposed. Although wire placement and intraoperative ultrasound might increase the rates of an adequate localization of the lesion the method can be associated
with multiple limitations. Therefore, other methods
such as indocyanine green injection have been proposed with promising results; it appears that the
method is associated with a better identification of
the lesion and with significantly lower rates of positive resection margins specimens.
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