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Purpose: To investigatethefeasibility of image-guidednon-invasive single-fraction stereotactic radiosurgery(SRS) usingthe2D2D
match of a kilo-voltageon-boardimager(kVOBI).

Method and Materials: An institutional-approvedprospective protocol wasdevelopedto evaluatetheaccuracy of framelessSRS
overour currentinvasivesystem. Each participating patientwasimmobilized with a thermoplastic mask coveringthefaceand
shoulders. Anterior-posteriorand lateral digitally reconstructedradiographs(DRRs) weregeneratedbasedon thetreatmentisocenter
identified on theplanningCT scan. Thepatient wasthentransferred to thetreatment roomandsetupby manuallyaligning an
orthogonalpair of kVOBI projectionimageswith thecorrespondingDRRs. The patient remainedin thetreatmentposition for 20
minutesto simulatea mockSRStreatment. Two cone-beamCT (CBCT) scans, acquiredat thebeginning andendof theprocedure,
werefused with thesimulation CT scan to determinethesetup accuracyand cumulative intra-fractionmovement.For comparison,the
setupaccuracywasalso measuredfor thesamepatient in aninvasive SRSframe.

Results:Three patientsweresuccessfully recruitedandstudied to date. Thesetup accuracy(distancebetweenthecenterof thefirst
CBCT scanand planning isocenter)was 2.25±0.67mm (mean± onestandarddeviation). Thecumulative intra-fractionalmovement
was 1.91±0.30mm, mainly in thesuperior-inferior direction(1.79±0.45mm). Thetotal setuperror at theendof treatment(thesecond
CBCT scan)was3.89±0.09mm. Thesetup accuracyof invasiveSRSframewassuperior(1.63±1.39mm) in comparison to themask
system.

Conclusion: Thesetupaccuracy of two-dimensionalkVOBI was insufficient for single-fraction SRS. Volumetric CBCT scanning
should beusedinsteadfor framelessSRSsetup. Theobservedcumulative intra-fractionalwas significantfor themasksystemand
should bemonitoredandcorrectedusing a realtime position feedbackdevice.


