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Quality assurance(QA) and IGRT of Elekta XVI conebeam systemfor clinical IMRT

Purpose: To exploreQA andIGRT of XVI conebeamCT (XVICBCT) systemfor multifariousIMRT with obscureandmobiletarget(s) to minimizetoxicity to
thepatients.

Methodsand Materials: Imagequality (IQ) betweenXVICBCT andplanning fan beamsCT (TPFBCT),andXVI CBCT IQ associated with gantryangular
rotationwereexplored. IGRT functionality of XVICBCT wasexaminedby humanoidpelvis(Rando)Phantom: anartificial targetwithin thePhantomwas
testedand analyzedfor coordinatesshift consistency. Radiation exposureby XVICBCT wasassessed with a Radcalion chamber.To evaluate theadvantageof
XVICBCT for isodose distributiontowardthetarget,a JarPhantomcontaining a soaptargetandrice astissuewasprovided. A film wasinsertedto thesoap
targetcenter during IMRT +/- XVICBCT. Daily shiftsfrom XVICBCT were recorded. Setupshift analysesof 30 prostatepatients with averageof 25 daily
IGRT were attached.

Results: IQ betweenXVICBCT/TPFBCT “normalizing” to soft-tissuefor headandneck andto bony-tissuefor prostateindicatesTPFBCThasupperedgefor
tissue dif ferentiation. XVICBCT is brighter than TPFBCTdueto morescattering. Nevertheless,XVI CBCT‘s complementary role asIGRT for IMRT is a
contributive asset. XVICBCT radiationexposuremeasurementshowshigher dosefor smalleranatomy. Shifting verification of a movabletargetsetupshows
XVICBCT detectedthecoordinate’s shifts in agreement with theexpected(seeTable-1). Theradiation distribution relativeto thesoaptargetfor IMRT +/-
IGRT of XVICBCT is convinced. Their Gaussiancurvefitt ingsof 30 prostatedaily shiftingsin X-, Y-, andZ- coordinatesindicatetheIMRT with XVI CBCT
are within sub-milli meter.

Conclusions:XVICBCT systemis sufficient andaccurate for imageguidedIMRT. Daily IGRT shift analysis demonstratessetupuncertainty is within mm
providing conformityto thetarget(s).
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