AbstractlD:9358Title: Compaisonof thereddual errorin treatment se-up usng
differentimagingtechniques: A phantomstudy

Purpose: To assesshe accurag of threedifferentimaging modalties (orthogonalpairs of 2D-kV or MV imagesandkV conebeam
CT (CBCT)) for imageguidedradation thergy (IGRT) for four clinicaltreatmenscenaios. Method and Materials: Theaccuracy
of IGRT was investigatedusing four anatomicalphantons, eachrepresentig a specfic clinical site and treatmentsetup strategy.
Bony alignmentwasused asa surogée for tumourlocaion andsetup acairacyfor pelvic, headandneckandthoraxphantans, while
implantedfi dudals werethe alignmenttargetof a secondpelvic phantan. Eachphantomwassubjctedto the IGRT processunently
usa at this institution. For ead imagingmoddity, the phantomsweresetup on the treatment couch andimageal. Theseémageswere
aligned to the referenceimagesand a couchtranslaton was applied to correctfor the setup emor. Verification imageswere then
obtairedto deerminetheresidualerror, which is anindicaton of IGRT accuracy. Resuls: All threeimagemodalities resultedin a
low aveaageresdual error (<1mm), with theresidual error representedy the mean3D displacemenvector. The 3D CBCT resulted
in the lowestoverall residwal error (0.35mm)as conparedto the 2D MV imaging (0.7mm) and 2D kV imaging (0.5mm) This
advantage, howevae, is site specific, and the use of volumetric imaginghadthe largestimpacton IGRT strategiesrelying on bony
alignment to the skul or thorax. For exampe, the volumetricinformation helped reducethe residualerror to 0.24mmfor the skull,
comparedto 1.04 and 0.63nm for the MV and kV porta imaging basedtechniquesyespectively. Conclusion: CBCT imaging
provided the lowestresidua error for setup correcton, but the magntude of the advantagevas site-spedfic. More sophisticagd or
clinically time-consuning techniqueswould be bestsuitedto treatmensitesfor which theywould providethe mostbenéit.



