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Purpose: To assesstheaccuracy of threedifferent imaging modalities(orthogonalpairs of 2D-kV or MV imagesandkV cone-beam
CT (CBCT)) for imageguidedradiation therapy (IGRT) for four clinical treatmentscenarios. Method and Materials: Theaccuracy
of IGRT was investigatedusing four anatomicalphantoms, eachrepresenting a specific clinical site and treatmentset-up strategy.
Bonyalignmentwasusedasa surrogate for tumourlocation andset-up accuracyfor pelvic, headandneckandthoraxphantoms,while
implantedfiducials werethealignmenttargetof a secondpelvic phantom. Eachphantomwassubjectedto theIGRT processcurrently
used at this institution. For each imagingmodality, thephantomswereset-up on thetreatment couch andimaged. Theseimageswere
aligned to the referenceimagesand a couchtranslation was applied to correctfor the set-up error. Verification imageswere then
obtainedto determinetheresidualerror, which is anindication of IGRT accuracy. Results: All threeimagemodalities resultedin a
low averageresidualerror (<1mm), with theresidualerror representedby themean3D displacementvector. The3D CBCT resulted
in the lowest overall residual error (0.35mm)as comparedto the 2D MV imaging (0.7mm) and 2D kV imaging (0.5mm). This
advantage, however, is site specific, and the useof volumetric imaginghad the largestimpact on IGRT strategiesrelying on bony
alignment to the skull or thorax. For example, the volumetric information helped reducethe residualerror to 0.24mmfor the skull,
comparedto 1.04 and 0.63mm for the MV and kV portal imaging basedtechniques,respectively. Conclusion: CBCT imaging
provided the lowestresidual error for set-up correction, but the magnitudeof the advantagewassite-specif ic. More sophisticated or
clinically time-consuming techniqueswould be bestsuitedto treatmentsitesfor which theywould providethemostbenefit.


