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Purpose: To evaluate image registration and fusion techniques for multi-modality microRT treatmentplanning. Methods and
Materials: Subjectmice werefirst anesthetizedandpositionedwithin thecustommicroRTcouch/headimmobilizationassembly. The
immobilized subjectswere then imagedusing both a Phill ips 64-slice Brill iance CT scanneranda small-animal MR imagingscanner
built arounda 4.7 T Oxford Instrumentsmagnet and a Varian imaging console. The CT datawas importedinto CERR using the
‘DI COM-import’ CERRtool, while the MRI data wasimportedinto CERR using a customMatlab *.FDF-importer function.Using
the CERRcontouringtool, CT contours weregeneratedfor thebrain, lung, andskin, and MRI contoursweregeneratedfor the liver,
lung and skin. The CT imageswere then registeredto the microRTP treatment planningspaceusing a custom Matlab registration
algorithm for the microRT couch. Lastly, the resultant MR imageswere merged and fused to the registeredCT plan, both
translationally and rotationally, using the CERR ‘image fusion’ tool. Results: Previously-published microRT studies have
demonstratedthetranslational androtationalcapabilitiesof CERRimagefusion for mergedCT plans.As expected,in this study,MRI
was qualitatively superior for identifying and contouring target structuresthat had relatively low contrast variation on CT.
Conclusions:CT/MRI co-registrationimprovesmicroRT treatmentplanningby providing verification of targetpositioning for organs
contoured on both imaging modali ties,aswell asby providing increasedtargetdefinition for soft-tissueorgansvisualizedeffectively
usingMRI but not CT. CT/MRI phantomvalidation studiesarecurrentlyin progress.FutureplannedstudiesincluderotationalMRI
evaluation,aswell asadditionalco-registration studiesevaluating theintegration of PET, SPECT, andopticalimagingmodalities.


