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Molecular imaging in precision management of breast cancer
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In breast cancer, correct staging and early diagnosis is the key factor in patient management. Imaging in breast cancer has
evolved from purely morphological imaging to molecular imaging in current times and this has had a significant impact on
patient management. 18F fluro-deoxy-glucose PET-CT (FDG) exploits the high glucose turnover in cancer cells as compared
to normal cells and has become the standard of care in breast cancer staging, response evaluation, restaging and metastatic
work-up. It must also be kept in mind that granulocytes and activated lymphocytes also exhibit significantly increased glucose
uptake and in many occasions it creates a diagnostic dilemma in interpretation of FDG. In addition to this, fluoroestradiol
labeled with F-18 (FES) has been found to bind ER with high affinity and PET imaging can be performed. This can evaluate ER
expression in all disease sites, in both primary and metastatic disease. It has been contemplated that the FES PET examination
combined with a FDG (which is a surrogate marker of glucose metabolism) PET examination in the same patient could
potentially improve the predictive power of risk stratification and evaluating response in hormone positive breast cancer. FDG
evaluates the glucose utilization by the tumor and can demonstrate tumor aggressiveness. In a recently published study from
our group in which we have performed FES and FDG imaging both in staging and restaging of hormone positive breast cancer
in the same patient. FES was also able to characterize 27.5% FDG indeterminate lesions, having an impact on the management
in 20%. The receptor status plays an important role in predicting outcome as well as has a significant role in personalizing
treatment protocols. With the background knowledge of tumor heterogeneity, a uniform expression of receptor in the breast
tumor is an exception rather than a rule. At the same time, the expression in primary tumour and the metastatic sites may be
of different intensity which may further prompt the need to use both of these imaging simultaneously. We were also able to
demonstrate the migration from hormone positive status to hormone negative status leading to a change in the therapeutic
approach and personalizing the treatment protocols. We have thus been able to prove the hypothesis that both FDG and FES
study should be done routinely in ER positive breast cancer for guiding management strategies. FES PET can be used along
with FDG PET in strongly ER expressing patients for better specificity, evaluation of disease extent and impact on management.
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