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Purpose: Breathingmotionmappingutilizes4-dimensional computedtomography(4DCT) which is typically acquiredeitherin ciné
or helical mode. Even with rapid CT scanners,tissuescanmoveacrossa spaceof multiple pixelsduring imageacquisition, causing
motionartifacts. We are investigating a methodto reducethe in-planemotion artifactsusing180º reconstructionwith CT gantry
angleswhoseorientationis matchedto thetissue motion vectors.

Method and Materials: To model vesselsandbronchial branches,CT scansweresimulatedwith small cylindricaltargets.The
targets weremovedat constantvelocities duringimageacquisition andboth 360º and180º filtered backprojection reconstructions
wereemployed. Thestartanglesof the180º reconstructionswerevariedto examinetheeffectof therelative orientationbetweenthe
startgantryangle andthe motionvectors. Singleandmultiple targetswereexamined,including targetsthatmovedorthogonally.

Results: In all but static cases,360º reconstructionprovidedtheworst imagequality. 180º reconstructionquality dependedheavily
on therelative orientation of themotion vectorandthestartCT gantry angle(α). When α was0º (parallel),theimagequality was
goodand whenα was90º (perpendicular), theimagequality suffered. Theimagequality remainedhigh when α was less than 45º.
When multiple non-parallel moving targetswerestudied,each wasimagedwell whenits motionvectorwasparallelto thegantry start
angle. A singlegoodquality imagecould bepiecedtogetherfrom multiple imagereconstructionscreatedusingmultiple gantrystart
angles.

Conclusion: Improvingthequality of reconstruction for CT scansacquiredduringfreebreathingis possible usingtunedgantry start
anglesevenwhenusingmultiple patchedimagedatasets.It is possible to compensatefor potentiallyincreasedstatistical noise dueto
the sub-360º reconstructionby increasingthescanner’s mA. This work supportedin partby NIHR0196679.


