AbstractlD 8401Title: A quantitative assesmenbf the effects of asimple deaddetectompixel

correcion methodfor megavoltageconebeamCT images

Purpos:

Detemmining the extremessuchthatcorectionmetodsfor missingor truncaed projectiondatabeginto fail couldaid in thedesignof more efficient
imagingsystemsn thefuture. We quantitatively assessethe effectivenessof a deaddetector pixel correction methodfor megavoltageonebeam
computedomagraphy(MVCBCT).

M aterials and Methods:

Ninety-six MVCBCT imagesof animage quality phartom werereconstuctedfrom projections thatwereacquiredfrom four MVision™-equpped
Siemers Oncor™ linacswith 1024x1024amorploussilicon electronicportalimagingdevices(EPIDs).Both 8 monitor unit (MU) and60 MU head-and
neckscanningprotocols wereusedfor the acquisti ons.Dead pixel maps weresimulatedfor the casef rardomly distribued singuar deal pixelsand13-
deadpixel clustes, each with six deadpixel percetages2%, 25%, 75%,80%,90%,and95% Trarsmissionmageswere correctal in orthogonal
directionsusinga 1-D line-by-line linear interpolaton algorithm.

Resuts:

Imagequality for thebasdine case(< 0.5%deadpixels)andthe caseof 75% coverageyy 13-deadpixel clusterswassimilar. Imagequality beganto
degradeseveely afterthe EPID wascoveredto 80%by 13-dead-pixel clusers and90%for singular deadpixels. Higheracqusition MU decreasethe
standad deviation of thediff eren@ images(correctedninusbaselne), but had no effect on the meansof thedifferenceimages

Conclusions:

With asimplecorredion mettod, MVCBCT image arerelativelyinsersitive to randomlydistributeddeaddetectompixels until 80-90% of the EPID is
coveredwith deaddetedor pixels. Imagedegradabn for the same per@ntageof deaddetectos wasmore pronouncedvhenthe EPID wascoveredwith
clustersof 13 deadpixelsthanwith singulardeadpixels, andwasonly weaklydependat onthe MU usedduring theimageacquisition



