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Purpose: To evaluatethesetupaccuracy of invasiveframe-basedstereotactic radiosurgery(SRS)patientsusingcone-beamcomputed
tomography(CBCT).

Method and Materials: Each patientparticipatingin this institutional-approved prospectiveprotocolwas immobilizedwith a Brown-
Roberts-Wells (BRW) frameand scannedon a CT simulator for treatmentplanning(2mmslicethickness). Thepatientwas
transferred to thetreatmentroomandsetup to theBRW coordinatesof theplanningisocenter.Beforetreatment wasdelivered,the
patient wasCBCT scannedwith theCT localizerattachedto theBRW frame. A CBCT scanof a BB at thetreatmentisocenterwas
alsoacquired to evaluate theapparatusaccuracyof theBRW frame system. SystematicshiftsbetweenCBCT andtreatmentisocenters
weremeasured independentlyfrom anorthogonalpair of projection imagesof a BB at thetreatmentisocenter, andwere usedto
identify thetreatmentisocenterin thepatientCBCT scan. BRW coordinatesof thetreatmentisocenter of thepatientscanwere
comparedwith theplanningBRW coordinates to evaluate thelocalizationaccuracy.ThepatientCBCT scan wasthenco-registered
with simulation CT to determine the setupaccuracy.

Results:Three patientsweresuccessfully recruitedto date. Theaverageapparatusaccuracy(Euclidean distancebetweentheBRW
coordinatesof theplanning isocenterandtheBB) was0.46±0.39 mm (mean± onestandarddeviation). Theaveragelocalization
accuracy was0.88±0.18mm. Thetotal setup accuracyof theinvasive SRSframewas1.63±1.39mm with majorsourcesof error in
the superior-inferior (0.43±2.18mm)andanterior-posterior (0.33±0.79mm) directions.

Conclusion: Theapparatuserrorgenerated by theBRW framesystemwascomparableto earlier reports. Althoughthelocalization
accuracy for patient treatmentwas slightly worse, significant setuperrors wereobserveddueto patient sag. Volumetric CBCT scan
wasthereforerecommendedevenfor invasive frame-basedSRSto correctthis problem.


