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Purpose: To assessthetotal accuracy of anoptic-guidedtargetlocalization systemfor non-invasive stereotacticradiosurgery(SRS)of
intra-cranial lesionsusing a 3D/3D match basedon an on-board imager(OBI) CBCT.
Methods and Materia ls: A head phantom with 5 gold markers anddata from 32 SRS/IMRS patientswith intracraniallesionswere
used to validatethelocalization accuracyof VarianTrilogy frameless SRSsystem. For all thecases,a Varian stereotacticmasksystem
wasused for immobilizationandplanning CT wasacquiredwith a slicethicknessof 1.25mm. Thetargetwas first localizedunderthe
guidance of theoptical positioning systemthroughmonitoring thereferencefiducials on thephantomor on a custombiteblock fixed
on the maxillary dentition for real patients. kV-OBI imagesand CBCT with a slice thicknessof 1.0mm werethenacquired. 2D/2D
registration between kV-OBI imagesand DRRs and 3D/3D registration betweenCBCT and planningCT wereperformed.For real
treatments, the online setupwas adjusted basedon the 3D/3D registration. Offline analysis of the total accuracyof optic-guided
positioning systemandkV image-based 2D/2D matchwasevaluatedwith theCBCT-based 3D/3Dmatchasbenchmark.
Results: Theoptical positioning systemprovideda target localizationaccuracy of 0.9±0.4mmfor thephantomstudyand1.3±0.4mm
for theclinical investigation. Theerrors encounteredmainly consist of the cameracalibration inaccuracy, thebiteblockrepositioning
reproducibility and the fiducial registration inaccuracy.With the aid of the kV image-based2D/2D match,the target localization
accuracy improvedto 0.5±0.3mmfor clinical cases.
Conclusions: The non-invasive framelessSRScan provide a target localization accuracyof about1.3mm with the aid of optical
positioning system.If combined with kV imagesor CBCT, the systemhasthe capability of deliveringsimilar accuracyasthat of a
frame-basedinvasivesystem(~0.5mm), providing an excellent tool for fractionatedtreatmentwithout patients’ discomfort.


