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Purpose: To facilitateGammaKnife™ stereotactic radiosurgery(GK-SRS)headframeplacementandpre-planningusing pre-

existingDICOM images,for a canineradiosurgeryclinical trial. Method and Materials: Software hasbeendeveloped andtestedfor

virtual GK-SRSheadframeplacementusingpre-existing images obtainedfor diagnosticor otherpurposes.TheMatlab-basedsoftware

allows for user-interactive graphicalpositioning of the headframeor manualentryof headframepositionrelative to theclinical image

coordinatesystem. Six degreesof freedom (translationsandrotations) areenabled.Theprocesswastestedby matchingthegraphically

added (virtual) fiducial markersto thetruefiducial markers obtainedfrom headframeimagesets havingknowntranslationsand

rotations.Results:GK-SRSfiducialscanbevirtually positionedeithergraphicallyor manuallyandthenwritten to a newcombined

setof DICOM imagesfor export to theGK-SRSplanning system.Frameplacementaccuracyis estimatedat 1mm(~ 1 voxel),

dependent on thebaseimagepixel resolution. GK-SRStreatmentplanscanbedevelopedprior to thetreatmentdayto optimize both

frameplacement(e.g. ideallocation)andtreatment(e.g.doselocation). Conclusions: Adding GK-SRSfiducialsto a DICOM image

setallowspossibleheadframepositions to beevaluatedandenables transfer of themodified imagesetto theGK-SRSplanningsystem

for definition of potential stereotactic coordinate systems.Viabili ty of GK-SRScanthenbeassessedwith aninitial treatmentplan,

without thepatient present, to demonstratetreatment feasibility andincreaseefficiencyon thetreatmentday.Thesetools,with slight

modifications,servea similar purposefor humanGK-SRSpatients,allowing off-site casesto beinitially evaluated andpre-planned,to

aid in bothtreatmentoptimizationaswell as treatmentday efficiency.
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