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Purpose:Basedon the 3D-3D imageregistrationand mapping the imagingspaceto thestereotactic frame coordinatespace,an onlinesoftware
was developedto automatically update the target isocenterposition prior to eachnon-invasiveSRS/SRT treatment.The prescription dosecan
thenbedelivered to theentire target volume according to thetreatmentplan.Method and Materials: Thekey conceptof SRS/SRTtechniqueis
the use of stereotactic coordinatesto define the targetvolume and all other structures within the stereotacticframe space. This softwarewill
automatically setup stereotacticcoordinatesystemthroughlocalizethe 9-rod positions of the stereotactic frame in computed tomography(CT)
images. The CT imaging spacesof both planningandpretreatment arethen mappedto the stereotactic coordinatespacesusingtransformation
matrices.Thecorrecttarget isocenter aredetermined by fusingpretreatmentCT with theplanning CT basedon the mutualinformation derived
from 3D volumeCT images.The final visualverification of thetreatment isocenteris coincidedwith planningisocenterthroughtheregistration
of a pair of orthogonaldigitally reconstructedradiographs(DRRs) generatedfrom pretreatmentandplanningCT images. Results:A sphereanda
rectangle structureswithin a SRShead phantomwere chosenasthe targetsto evaluatethe accuracyof our software. Within the head phantom,
the accuracy for repositioned isocenter canbe achieved within 0.1 mm for displacements and0.2 degreefor rotations.Also threenon-invasive
SRS/SRTpatientdatasets were usedto evaluatethesoftware, andtheresults were verified with RadionicsXKnif e RT4 system,thetranslational
discrepanciesbetweenreconstructedandoptimizedisocentersarewithin 0.5mm.Conclusion: Usingthis softwarefor thenon-invasiveSRS/SRT
treatment, patientsetupaccuracy within 0.5mm canbeachievedwithout thediscomfort from thepin fixed to thepatient’sskull.


