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Checkthe reliability of Optical Guided Stereotactic Radiosurgery
Target localization using Cone-beamCT

JingengZhu, ProvenaSt.Joseph MedicalCenter, Joliet,IL

Purpose: TheOpticalGuidedSystem(OGS) StereotacticRadiosurgery
targetlocalizationis differentfrom thetraditional Stereotactic Radiosurgery
(SRS)targetlocalization. Insteadof mechanically aligning the laser to the
markedisocenter on theSRSlocalizationframeor box, theOGS
accomplisheslocalizationdigitally by matching thetargetcoordinatesread
fromthetreatmentplanningsystemundertheguidance of theOGSsoftware
(SonArray). TheOGSalsooffersadvantagesof inter-arc(i.e. among couch
rotationsfor arcbeams)localizationadjustment andreal-time patient
position monitoring. Thesenewfeaturesprovide the potential of higher
accuracyof targetlocalization.However,theprocedureof usingthenew
featureslosestheintuition andits quality is fully dependedon thesystem’s
reliability. Thepurposeof thestudy is to verify thereliability of OGSin
targetlocalizationandadjustment.Methods and materials: A
comprehensive SRSheadphantomwith a cubic insert is usedin thestudy.
TheCT imagesof thephantomaretakenandtransferredto SRStreatment
planningsoftwareto definethepseudotarget and isocenter.Theplanned
imagesandisocenter arethentransferredto theOGS for initial target
localizationand Cone-beamCT acquisition.TheSRSphantomis displaced
to theindicatedtranslationsandrotationsguidedby OGS.Cone-beamCT
are takenandcomparedto theinitial Cone-beamimagesto measurethe
displacements.Theagreementof themeasuredphantom displacementsto
theindicatedphantomdisplacementstells the reliability of OGSin target
localizationand adjustment.Results: For each phantomtranslation or
rotation,thedisplacement capturedby ConebeamCT matchestheindicated
displacementaccurately.Conclusion: TheOGS systemis reliable in
providing newfeaturesfor higher accuracy of Stereotactic Radiosurgery
targetlocalization.


