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Abstract

Successful mapping of the human genome is a significant scientific landmark. With it
comes the realization that the era of molecular medicine is upon us. However, the current
bottom up approach adopted by the research community falls short in translating scientific
discovery into clinical relevance. On the other hand, for over a century, radiology has been
predominately a clinically oriented discipline based primarily on morphologic information. The
development of image guided therapy (IGT), started more than a decade ago, aims to improve
the efficacy of minimally invasive procedures and to reduce morbidity by providing pre-
operative and direct intra-operative image based information. IGT integrates multimodality
imaging, robotics systems, and image post-processing and visualization but the principle of
operation remains relying upon morphologic information. This talk presents a new approach
that ties functional genomics and molecular imaging together, leading to a new way to design
and implement image-guided therapy systems beyond incremental improvement of surgical
procedures. The development of molecular IGT requires an interdisciplinary team of experts,
including molecular and cellular biology, biochemistry, computational biology, bioinformatics,
pathology, immunology, medical imaging, and systems engineering. We will describe the
current system being developed at the Methodist Hospital of Houston.
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