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LocalizationAccuracy of Cone-Beam CT GuidedRadiosurgeryas InvestigatedUtilizing a
Geometric Phantom

Introduction: While theadvantageof imagingguidancewith conebeamCT (CBCT) guided
radiosurgery is obvious,thelocalization accuracyof CBCT guidedradiosurgerystill remains
a concern.This studyutilized a geometricphantomwith knowntargetpositionsto investigate
theaccuracyof CBCT basedlocalization, andto compareits accuracywith conventional
frame-basedlocalization.
Methods: Geometric phantomwith varioustargetshapes at knownpositions wasscannedwith
a localizer(BrainlabAG, Germany) attached. Each targetwasthenlocalizedin thetreatment
roomwith a targetpositioningframe.Thesametargetwasthenlocalizedby usingCBCT. The
CBCT localizedtargetpositionwascomparedwith theframelocalizedposition,and alsowith
theknownposition of thegeometricphantom.
Results: Thedifferencesof target positionbetweenCBCT and framebased localizationwere
listedin Table1 for targetswith variousshapes. Themean andstandarddeviationswere0.8±
0.5 mm in AP, 0.3± 0.5mm in IS, 0.8± 0.5mm in RL directions.Thedifferencesbetween
CBCT localizedtargetand geometricphantompositionswerelistedin Table2 with an
averageof -0.3± 0.5mm in AP, 0.3± 0.5mm in IS, 0.9± 0.6mm in RL directions.
Conclusion: CBCT canprovidecomparable localization accuracyas conventionalSRS
localizationframes.Rigorousquality assurance testsarerequired to maintainits accuracy.


