AbstractID: 7709 Title: Reduction of in-plane breathing motion artifacts using optimized-
angle sinogram reconstruction

Purpose: Breathingmotion mappng utilizes4-dimensonal computedtomography(4DCT)whichistypically acquredeitherin ciné
or helical mode Even with rapid CT scannerstissuescanmove acrassa spaceof multiple pixelsduring imageacqusition, causng
motionartifacts. We are invedigating a methodto reducethe in-planemotion artifactsusing 18(° reconstructiomwith CT gantry
angkeswhoseorierntationis matchedto thetissue motion vectors.

Method and Materials: To modé vesselsandbronchal branches CT scanswveresimulatedwith small cylindricaltargets. The
targes weremovedat constantvelodties duringimageacquistion andboth 36(° and18( filtered backprojection reconstuctions
wereemgoyed. Thestartangksof the 18 recorstructionswerevariedto examinethe effectof therelaive orientationbetweenthe
startgantryande andthe motionvedors. Singleandmultiple targetswereexamined including targetsthatmovedorthogonaly.

Results: In all butstatic ca®s,36Q reconstructionprovidedtheworstimagequality. 18(° reconstructiorguality depenédheavily
ontherelative orientaion of themotion vectorandthestartCT ganty angle(a). When o was0° (parallel),theimage quality was
goodand whena was9( (perpandicula), theimagequaity suffered. Theimagequality remainechigh when o was less than 45°.
When multiple non-parallel moving targetswerestudied,each wasimagedwell whenits motionvectorwasparallelto theganty start
angke. A singlegoodquality imagecoud bepiecedtogetierfrom multiple imagerecorstructions createdusingmultiple gantrystart
angkes.

Conclusion: Improvingthequdity of recorstructon for CT scansacquiredduring free breathings possibé usingtunedgantry start
andesevenwhenusingmultiple patchedmagedatasets.t is possble to compensatdor potentiallyincreasedstatistical noise dueto
the sub36( reconstructiorby increasingthe scainer’'smA. Thiswork supprtedin partby NIHR01966D.



