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Preliminary evaluation of the QCkV-1 phantom and CyberKnife® digital flat panel detector (FPD) imager response

Purpose: To evaluatetheapplicability of the QCkV-1 phantom (StandardImaging) for trendinganalysis of theFPDimagers of
CyberKnife®RoboticRadiosurgerySystem(AccurayIncorporated) andto studytheir responseover a period of timeand under
different conditions. Method and Materials: Images of theQCkV-1 phantom wereacquiredon differentCyberKnifesystemsover
severalmonthsto study trends as well as reproducibilit y. X-raysettingslike kVp werevariedto simulatex-raygeneratordrift to seeif
this canbedetected.Theseimageswere analyzedusingStandardImaging’sPIPSprosoftwarepackageto obtaintheRelative
Modulation TransferFunction (RTMF) andContrast-to-NoiseRatio (CNR). Results: After performing thePIPSpro imageanalysis we
obtainedvaluesfor f30 and f50 (f50 is defined asthecritical spatial frequency for which theresponseis 50%of themaximumRTMF) as
well as CNR. Imaging tests of theCyberKnife FPDsshowconsistency overa period of several months.Changesin x-raykVp show
up in measuredquantitieslike theRMTF and CNR.Conclusion: AlthoughQCkV-1 wasoriginally designed for FPD systemsthatare
quitedifferentfrom theCyberKnife imagers,its trendinganalysiscanbea useful tool for earlydetectionof imagerissues.We are
investigating therelationship betweentheselow-level measurements andoverallperformanceof thesystem, which is usedfor tracking
tumorsand patient motion ratherthandiagnostic radiology. This wil l require longerterm monitoring andcorrelating these
measurements with actual tracking performance.


