AbstractlD: 7601 Title: Prototype fixture for IGRT coordinate registration and 4D CT reconstruction

Purpose: The potential useof in-room CT techrology for targetlocalization requires accurate methodsfor mappingspatial and temporaldata
betweenthe CT andlinac coorinatespaces. This canbe doneby absolué calibration of the imaging deviceprior to scanningor by capturhg
known fiducial paterns within the image data. We havedesigred a hybrid techniquefor in-room CTs that definesa unified coordinatesystem
referenced to the treatmen table. It is basedon patternsencodedn the unusedportion of CT imagesbelow the treatmentable surface. These
patterns havetwo primaly functions:1) to facilitate theregistrationof imagecoorinatesfor imageguidedradiationtherapy;and 2) to encodean
externalrespratory signd for 4D CT recorstruction

Methods and Materials: A fixture was madefrom a 6 mm thick acrylic plate embeddedvith smallaluminumrods Therodsformeda patem
used for spatid calibraion. In addtion, along“V” shapedpieceof extrudedaluminumwasmouned on the fixture beweenbearingsand at-
tachedto a motor. The motor wascompuer controlied suchthatthe“V” could pointin any direction to encodea respiratoy signal Theentire
fixture wasmountedbeneah the “tennis racket”portion of a carbonfiber treamenttable.

Results CT imagesclearly showedthe spatal patiernsandrespiratorysignal encodeddy thefixture. Dynamicrespiratay signalswere imaged
with minimal artifactsat angular velocitiesup to six rpm with 0.8sCT gantry rotation. Customsoftware wasale to decodetheimagemetadata
and useit for IGRT coordnateregistrdion and4D CT reconstuction. Attenuationof 6 MV radiationby thefixture wasmeasuredo be< 3%.

Conclusions: Theprototype met all designgoalsandfacilitatedIGRT coardinateregstrationand4D CT reconstruction.
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