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Breast cancer risk identification
Breast lymphatic mapping

Indocyanine green (ICG) dye is a fluorescent dye that can be detected using near infrared (NIR)
cameras and has been used for more than 50 years with a favorable safety profile. This dye has been
studied in mapping in gastrointestinal, melanoma, cervical, vulvar, anal, oropharyngeal, non-small cell
lung and breast cancers.
Traditional sentinel lymph node (SLN) mapping in breast cancer uses a radiotracer labeled with
technetium-99 (99mTc), visible blue dye (methylene blue or isosulfan blue) or a combination of both.
Utilizing 99mTc has several limitations, including nuclear licensing and patient discomfort, as these
injections typically occur before surgery. Blue-dye injections can be performed intraoperatively, but
there are reported risks such as skin necrosis and anaphylaxis.
The advantages of ICG for SLN detection include the ability to inject intraoperatively, the ability of NIR
to visualize the lymphatic anatomy and flow during the injection in real time, lower cost and no special
training or certification is required to handle ICG (as with nuclear agents).
A prospective trial comparing ICG and 99mTc demonstrated no difference in the number of removed
SLNs. The study suggests that the concentration of ICG injected and the smaller size of the ICG
molecule allow it to travel faster than the 99mTc bound to albumin. Patients with a higher body mass
index may have failed mapping as the NIR camera penetrates tissue to a maximum depth of two
centimeters. This can be circumvented with an axillary image enhancer device that compresses the
axillary tissue.
99mTc-labeled radiotracer alone is the more commonly used solo technique of SLN mapping with a
detection rate of 97.5% accuracy. When blue dye is the primary mean of detection, it has a lower
sensitivity of 91%. Lymph node detection rate using dual mapping with 99mTc and a blue dye is
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approximately 99%. Due to its high accuracy and low false-negative rates, 99mTc is advocated as the
primary technique.
Overall, ICG NIR imaging is an efficient, convenient and equivalent intraoperative method of SLN
detection compared with traditional 99mTc regarding the number of SLNs identified, rate of failed
mapping and identification of pathologically positive SLNs, and several recent studies support NIRguided SLN biopsy for standard use. ICG offers the advantages of real-time imaging, ease of handling,
low cost and rapid localization to the SLNs.
Magellan Healthcare will continue to monitor the literature, including the use of ICG in different facets
of image-guided procedures, such as NIR angiography of blood vessels, skin flap perfusion for
mastectomies, identification of the extrahepatic bile ducts and identification of oncologic tumor
metastases.

Fluoroestradiol F-18

Fluoroestradiol F-18 (FES) is a new estrogen analog (16 -[18F]-fluoro-17 -estradiol) positron emission
tomography (PET) agent, which was approved by the FDA in May 2020. FES may be used in the
detection of estrogen receptor positive lesions in patients with recurrent or metastatic breast cancer.
Some retrospective studies show that FES has higher sensitivity for diagnosing metastatic lesions when
compared with F-18 fluorodeoxyglucose (FDG) (90.8% to 82.8%, respectively). FES has improved
detection at axillary, cervical, mediastinal lymph nodes and bone sites when compared with FDG.
Distinguishing inflammatory from malignant lesions can be difficult in FDG exams, causing falsepositive results. FES can potentially correct false-positive FDG findings due to its high specificity for
estrogen receptor (ER)-positive lesions. In a recent study, FES led to a treatment strategy change in
23.6% of patients. FES may also serve to predict response to endocrine therapy and assess tumor
burden and heterogeneity.
A critical shortcoming of FES PET/computed tomography is it cannot be reliably measured to detect
liver metastases due to high background activity. Detection of lesions that are in close proximity to the
bowel may also be difficult. FES is not specific for breast cancer and may occur in a variety of estrogen
receptor positive tumors that are outside the breast, including those of uterine or ovarian origin. A
negative scan does not exclude the possibility of ER-positive breast cancer.
To date, only a small number of comparative studies (FDG versus FES) have been performed. These
studies document favorable metastatic disease detection rates of ER-positive malignancies; however,
large prospective trials are needed.
Additionally, tissue biopsies must still be considered in recurrence of breast cancer and to verify ER
status by pathology. FES is not useful for imaging other receptors, such as human epidermal growth
factor receptor 2 and progesterone receptor.
While initial results appear promising, FES should be monitored closely as only small clinical trials have
been conducted. Magellan Healthcare will continue to monitor the literature for large independent
trials supporting use.
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