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Purpose:
Determining theextremessuchthatcorrectionmethodsfor missingor truncated projectiondatabeginto fail couldaid in thedesignof more efficient
imagingsystemsin thefuture.We quantitativelyassessedtheeffectivenessof a deaddetector pixel correction methodfor megavoltageconebeam
computedtomography(MVCBCT).
Materials and Methods:
Ninety-six MVCBCT imagesof animagequality phantom werereconstructedfrom projections thatwereacquiredfrom four MVisionTM-equipped
Siemens OncorTM linacswith 1024x1024amorphoussil icon electronicportalimagingdevices(EPIDs).Both 8 monitor unit (MU) and60 MU head-and-
neckscanningprotocols wereusedfor theacquisitions.Deadpixel maps weresimulatedfor the casesof randomlydistributedsingular dead pixels and13-
dead-pixel clusters,each with six deadpixel percentages:2%,25%,75%,80%,90%,and95%. Transmissionimageswere corrected in orthogonal
directionsusinga 1-D line-by-line linear interpolation algorithm.
Results:
Imagequality for thebaseline case(< 0.5%deadpixels)andthecaseof 75%coverageby 13-dead-pixel clusterswassimilar. Imagequalitybeganto
degradeseverely after theEPID wascoveredto 80%by 13-dead-pixel clusters and90%for singulardeadpixels.Higheracquisition MU decreasedthe
standard deviation of thedifference images(correctedminusbaseline),but hadno effect on themeansof thedifferenceimages.
Conclusions:
With a simplecorrection method,MVCBCT images arerelativelyinsensitive to randomlydistributeddeaddetectorpixelsuntil 80-90%of the EPID is
coveredwith deaddetector pixels.Imagedegradation for thesame percentageof deaddetectors wasmorepronouncedwhentheEPID wascoveredwith
clustersof 13 deadpixelsthanwith singulardeadpixels,andwasonly weaklydependent on theMU usedduring theimageacquisition.


