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Functional imaging is being increasingly usedin radiation therapy for target definition and treatmentplanning. In this talk I will summarize recent
advances in functional andmolecular imagingtechniquesanddiscuss various issuesrelatedto the integration of the newly emergedimagingdatainto
radiation therapyplanning. In particular, techniquesof time resolved 4D PET acquisitionwill be discussedand a few method of enhancing4D PET
imageswill bedescribed. It is anticipatedthat thenewimagingmodalities will makesignificant impactin cancerdiagnosis, staging,treatment planning,
andmonitoring of therapeuticresponse. Thepotentialimpactof biologicallyconformal radiationtherapy(BCRT) or biologicallyguidedradiation therapy
(BGRT) will bediscussed. Finally, issuesrelatedto the quality assuranceof functionalandmolecularimagingandBCRT will alsobeaddressed.

Educational objectives:
1. Introducethe conceptof functionalandmolecularimaging.
2. Illustratethesteps involvedin integrating molecular imaging suchasPET and MRSI into treatmentplanning process.
3. IntroducePET/MRI/MRSI andCT imagefusion techniques(includingdeformableimageregistration).
4. 4D PETdataacquisition and imageenhancement.
5. Provide an overview on recent advancesin PET/CT and MRSI, and updateon the development of new PET tracers and data acquisition
techniques.
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