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Purpose: The potential useof in-room CT technology for targetlocalization requiresaccurate methodsfor mappingspatial andtemporaldata
betweenthe CT andlinac coordinatespaces.This canbe doneby absolute calibration of the imaging deviceprior to scanningor by capturing
known fiducial patterns within the image data. We havedesigned a hybrid techniquefor in-room CTs that definesa unified coordinatesystem
referenced to the treatment table. It is basedon patternsencodedin the unusedportion of CT imagesbelow the treatmenttablesurface. These
patterns havetwo primary functions:1) to facilitatetheregistrationof imagecoordinatesfor image-guidedradiationtherapy;and 2) to encodean
externalrespiratory signal for 4D CT reconstruction.

Methods and Materi als: A fixture was madefrom a 6 mm thick acrylic plate embeddedwith smallaluminumrods. Therodsformeda pattern
used for spatial calibration. In addition, a long “V” shapedpieceof extrudedaluminumwasmounted on the fixture betweenbearingsandat-
tachedto a motor. Themotor wascomputer controlled suchthat the“V” couldpoint in anydirection to encodea respiratory signal. Theentire
fixture wasmountedbeneath the“tennis racket”portionof a carbonfiber treatmenttable.

Results: CT imagesclearly showedthespatial patternsandrespiratorysignalencodedby thefixture. Dynamicrespiratory signalswere imaged
with minimal artifactsat angular velocitiesup to six rpm with 0.8sCT gantry rotation. Customsoftware wasable to decodetheimagemetadata
and use it for IGRT coordinateregistration and4D CT reconstruction. Attenuationof 6 MV radiationby thefixture wasmeasuredto be< 3%.

Conclusions:Theprototype met all designgoalsandfacilitatedIGRT coordinateregistrationand4D CT reconstruction.
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