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Purpose: The purpose of this study is to comparebony landmark-based setupcorrectionsderived from a linac gantry-mounted
kilovoltage(kV) imagingsystem thatcaneither beusedin orthogonal radiography(OBI) or kV circular orbit computedtomography
(CBCT) imagingmode. A third commercial image-guided radiotherapysystem,consisting of orthogonalroom-mountedplanarx-ray
imagingsystem, ExacTrac(ET), wasalsotested.In addition to daily setup corrections, imagingdoses werecompared.

Methods and Materials: Both patientand phantomdatawereusedto perform this study. Five patientswereselected and couch
shiftsware determinedusingboth theOBI and ET systems.Using a pelvic phantom,intentionally introducedshifts of 0, 5, and20 mm
in theanterior/posterior(AP/PA), superior/inferior (S/I), andlateral directions, respectively,wereapplied. Theestimated couchshifts
werecompared usingall threeImage Guided Radiotheraphy (IGRT) systems.  Two cranial cases,oneliver case,onelung case, and
oneprostatecasewere selectedandthe estimatedcouchshifts using theOBI andtheET systems were determinedwhile thepatientis
in place. Couch shifts arenot applied until all imagingmodalities areperformed.

Results: Comparison of simulated shifts using all threeimaging modalities showeda standard deviationof setupuncertaintiesis
within 1 mm in all directions. Patients’ datashowedthat thebiggestdifferenceis in theorder4 mm in thesuperior/inferior direction
for liver patientand2 mm in thesuperior/inferior direction for cranialpatient.

Conclusions: This study showed that while using 3D/3D imagefusion is an excellent choicefor online daily patientsetup, it is
possibleto determine couch shift to high degreeof accuracyusing either 2D/2D or 2D/3D imagefusion.For lung andliver patient,
trackingof organmotion mustbeusedto anyimagingmodality.


