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Project Title:  Eliminating Targeting Errors in Lung Cancer Radiotherapy Using Time-Resolved Volumetric Magnetic Resonance Imaging
Project Summary: The overall aim of this project is to develop novel treatment planning softwares as part of a fully integrated cancer imaging, monitoring, and therapy system (Renaissance™, ViewRay Inc.) under development for curative radiation therapy of lung cancer patients.  Patient setup uncertainties and large motions caused by natural breathing and other internal motions, which until now have not been addressed satisfactorily in radiation therapy, complicate current radiation therapy for lung cancer.  The Renaissance™’s innovative design, combining an open split-solenoid MRI scanner and a 60Co g-ray intensity-modulated radiation therapy (IMRT) unit, allows for fast volumetric imaging simultaneous to IMRT beam delivery.  For the first time in the history of radiation therapy, this device will allow us to know quantitatively where the radiation dose is going in our patients at every moment during the course of the radiotherapy delivery.  One of the key components of the technology is to use fast volumetric MRI images for accurate radiation dose calculation.  However, no study has been performed to determine how MRI data sets can be used for heterogeneous dose calculation with acceptable degree of accuracy, especially in the thorax area.  The real-time image guidance capability of the Renaissance™ has the potential to solve many important problems in lung cancer radiotherapy.  However, we must first enable this technology by developing robust algorithms and approaches as proposed in this application.  We believe that the technology developed under this study will directly result in improved radiotherapy outcomes and the saving of precious human lives.
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