AbstractlD:6820Title: Accuracy assessmenbf anoptic-guided targetlocdization
systemfor nonrinvasiveintra-cranid SRSusingCBCT-based3D/3D match

Purpose: To assesshetotal accuracy of anoptic-guidedtargetlocaiization sygemfor noninvasve stereotacticadiosurgery(SRS)of

intra-cranial lesionsusng a 3D/3D match basedn an on-boad imager(OBI) CBCT.

Methods and Materials: A heal phantomwith 5 gold markers anddata from 32 SRYIMRS patientswith intracraniallesionswere
use to validatethelocdization accurcyof Varian Trilogy framelks SRSsystem For all thecags,a Varian stereotactianasksystem
wasuseal for immobilizationandplanning CT wasacquiredwith a slice thicknessof 1.25mm. Thetargetwas first localizedunderthe
guidance of the optical positioning systemthroughmonitoring the referencefiducials on the phantomor on a custombiteblock fixed

on the maxillary dertition for red patiens. kV-OBI imagesand CBCT with a slice thicknessof 1.0mm werethenacquied 2D/2D

regstraion betveen kV-OBI imagesand DRRs and 3D/3D registation beweenCBCT and planningCT were peiformed. For real
treatmats, the online setupwas adusted basedon the 3D/3D registation. Offline aralysis of the total accuracyof optic-guided
postioning systemandkV imagebase 2D/2D matchwasevaluatedwvith the CBCT-based 3D/3D matchasbenchmark.

Results The opticd positioning systemprovideda target localizationaccuray of 0.9£0.4mmfor the phantomstudyand1.3:0.4mm

for the clinical investigation. The errors encounterednainly consst of the cameracalibraton inaccurag, the biteblockrepostioning

reproducibility ard the fiducial registraton inaccuracy.With the aid of the kV imagebased2D/2D match, the target localization
acaragy improvedto 0.5:0.3mmfor clinical cases

Conclusions The norrinvasve framelessSRS can provide a targetlocalizaton accuracyof about1.3mm with the aid of optical
postioning system.If combined with kV imagesor CBCT, the systemhasthe capabilty of deliveringsimilar accuracyasthat of a
framebasednvasivesysten~0.5mm), providing an excelent tod for fractionatedtreatmenwithout patients’ discombrt.



