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Preliminary evaluaion of the QCkV -1 phantom and CyberK nife® digital flat paneldetedor (FPD) imager response

Purpose: To evaluateheapgicability of the QCKV-1 phanom (Standard maging) for trendinganalyss of the FPDimages of
CyberKnife®RoboticRadiosugery System(Accuraylncorporated) andto studytheir respons@ver a period of timeand under
differert conditions. Method and M aterials: Images of the QCkV-1 phantan wereacquiredon differentCyberKnifesystemsver
severamonthsto study trends as well as reproduciblity. X-ray settingslike kVp werevariedto simulatex-ray geneatordrift to seeif
this canbe detected. Theseimageswere analyzedusing Standardmaging’'sPIPSprosoftwarepackageo obtainthe Relative
Modulation TransferFurction (RTMF) andContras-to-NoiseRatio (CNR). Results: After performing the PIPSro imageanalyss we
obtairedvaluesfor f3, and fs (fs0 is defined asthecritical spaial frequency for which theresponsés 50% of themaximumRTMF) as
well as CNR. Imagng teds of the CyberKnife FPDsshowconsisercy overa period of several months.Changesn x-ray kVp show
upin meauredquantitiedike the RMTF and CNR. Conclusion: AlthoughQCKV-1 wasoriginally desgned for FPD systemghatare
quitedifferentfrom the CyberKnife imagersijts trendinganalysiscanbe a us€ul tool for earlydetectionof imagerissuesWe are
investicating therelaionshp betweenthesdow-level measurerant andoverallperformanceof the sydem, which is usedfor tracking
tumorsard paient motion ratherthandiagnostt radiology. This will require longerterm monitoring andcorrelathg thee
measurerants with adud trackng performance



