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Cancer genomics has yielded a greater understanding of the mutations that occur within cancer cells and their roles in tumor initiation and progression. Concurrent with an increased understanding of cancer genomics, a greater appreciation has developed for the enormous heterogeneity of cancer cells that evolve within a tumor, the metabolic changes in both the cancer cell and immune cells in the microenvironment, and the roles of the non-cancer cellular and molecular components of the tumor microenvironment that both support and suppress tumor progression.
	Imaging beyond structure and morphology are major initiatives which see in-vivo evaluation of cancer and pre-cancerous conditions. Current work in functional, molecular and quantitative imaging already play important roles in early detection of cancer, precise diagnosis and characterization of tumors (particularly when combined with quantitative information from feature analytics, radiomics and genomics) and monitoring the response to therapy, and the creation of databases for deep learning. Imaging is a valuable tool to identify and characterize ‘target’ lesions that have the potential to be malignant.

The ability to identify the appropriate target lesions to guide biopsy and obtain the relevant genomics profiling will guide treatment choice, impact patient management, improve health outcomes and save lives. Many tumors are internally heterogeneous, with aggressive and less aggressive areas in a single mass. Advanced functional and metabolic imaging, such as molecular imaging, highlights the active portions of a tumor, enabling precise medical interventions to improve patient outcomes.



