





Future Molecular Imaging Technologies and
Research for Breast Cancer

What are some molecular imaging procedures and
pharmaceuticals currently being developed that
could benefit breast cancer patients in the future?
There are many new and emerging molecular imaging technologies that can
benefit breast cancer patients. Other molecular imaging procedures under
development often combine imaging systems to form hybrid technologies that
improve accuracy and allow physicians to see how cancer may be affecting
other systems in the body. One of the more promising research areas is in
investigational PET imaging biomarkers, such as such as fluorothymidine
(FLT) and fluoroestrogen (FES). FLT has promise for demonstration of tumor
proliferation and FES for demonstration of estrogen receptors.

One exciting area of study is radioimmunotherapy, a form of treatment that
targets cancer-killing radiation directly to cancer cells.

What is Positron Emission Mammography (PEM)?

PEM is high-resolution PET scanner that provides functional imaging
specifically for breast cancer detection. PEM can isolate and enhance breast
images with more accuracy than full-body PET scans and works much like a
full-body PET scans. First, the patient is injected with a very small amount
of a radiotracer such as fluorodeoxyglucose (FDG), which contains both
sugar and a radioactive element. If cancer is present, cells begin to grow
at a much faster rate than in normal cells, feeding on sugars like glucose.
The radiotracer travels through the body and is absorbed by the tissues
or the organ being studied. The patient is then examined with detectors,
which are mounted on compression paddles and are used to take an image
of the breast. Similar to conventional mammography, the breast is slightly
compressed as it is imaged. However, PEM images are able to produce much
more accurate images of smaller lesions.

What advantages does PEM offer?

PEM is often used to help physicians and patients newly diagnosed with
breast cancer make more informed decisions about surgery and other
courses of treatment. Before surgery is undertaken, for example, PEM
provides physicians with a tool to pinpoint the location of tumors and
help determine whether patients can safely avoid mastectomy or breast
removal. PEM has been shown to have a high accuracy in correctly
identifying tumors. When used with other imaging modalities, PEM can
reduce the number of biopsies required and improve surgical planning.
In addition, PEM may be especially helpful for detecting and determining
the size of a certain type of breast cancer called ductal carcinoma in situ
(DCIS), which makes up about 30 percent of reported breast cancers and
can be difficult to identify with conventional technologies.

What is radioimmunotherapy (RIT) and how does it
work?

RIT is a relatively new personalized cancer treatment that combines

the cancer-killing ability of radiation therapy with the precise targeting
capacity of immunotherapy. A tumor-killing dose of a radioactive
substance is linked to a specific kind of cell called a monoclonal antibody
that, when injected into a patient, hones in on and attaches to cancerous
tumor cells. The ability of the antibody to bind to a tumor-associated
antigen—a molecule that can stimulate an immune response—ensures
that the tumor gets a high dose of radiation, which kills the targeted
cancer cells and nearby cancer cells. RIT is a more highly targeted therapy
than traditional treatments because molecular imaging techniques

and therapies can pinpoint the exact location of disease. Several
radioimmunotherapy agents targeted toward treating advanced cancer
under development or in clinical trials.

Where can | get more information about breast
cancer and molecular imaging?

To learn more about breast cancer, visit www.snm.org/facts. To learn more
about PET/CT scanning or other nuclear medicine procedures, visit the SNM
Molecular Imaging Center of Excellence.
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