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Purpose: To provideimagebasedquality assuranceprocedureto evaluateandeliminate systematicdiscrepanciesbetweenan optical
positioning system and Cone Beam CT (CBCT). Materials/Methods: An optically-guided positioning system (Varian Medical
Systems,PaloAlto, CA) is routinelyusedto setupandmonitor patients undergoing fractionatedandhypo-fractionatedheadandneck
treatments at Stanford University. We have typically assessedthe accuracyof this positioning with matching of (CBCT) images
acquiredin treatmentpositionto thepatientsplanning CT scans. Whenthetwo positioningsystemsdid not agree,theopticalonewas
re-calibratedvia CBCT using a custommade imagingdeviceconsisting of the referencefiducial framemountedto a cubephantom
that is usedfor routine OBI QA. A CT scan of this system was acquired and exportedto the Son Array workstation where the
registration of the CT wasperformed. Phantom positioning wasachieved using optical guidance.Setupwasverified by volumetric
matching of CBCT imagesto the CT. Results: To date, threepatientshavebeentreated in our clinic usingthe combinedframeless
array/CBCT positioning systems.In two cases, the solutions of the framelessandCBCT systemscoincidedwithin <1 mm and<1°
rotations. In one case,dif ferences of 3 mm were observed. The application of the above QA procedureruled out systematic
discrepanciesrelated to system performance. It was concludedthat for this patient the bite block positioningvaried significantly
between planning and setup. In this casepositioning of the patient was basedon volumetric anatomical matching via CBCT.
Conclusion: The use of CBCT for both positioning and verifi cation provides an ideal quality assuranceprocedurefor frameless
patient setup asit permits calibration of the framelessarrayanddirectvisualizationof theproposedre-positioningshifts.


