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Purpose:Largepatientanatomiesandlimited imaging field-of-view (FOV) leadto
truncation of CT projections.Truncationintroducesseriousartifactsinto reconstructed
images,includingcentral cuppingandbright externalrings.FOV maybeincreasedusing
laterally offsetdetectors,but this requiresadvancedimaging hardwareandfull angular
scanning. Whenlinacs equipped with mini-MLCs are usedfor megavoltageconebeam
CT imaging, truncationis inevitable. We proposea novelmethodto complete truncated
projectionsbasedon theobservationthatthethicknessof thepatient at all angles maybe
estimatedalongtheprojection raysby calculatingwater-equivalentthicknesses(WET).
Thesevaluesarenot at all affectedby truncation andconstitutevaluableauxiliary
information.
Methods: We parameterize a pair of pointsalong eachray thatintersects theunknown
objectboundary.Thesepointsareseparatedby themeasuredWET value(obtainedfrom
projectionsthathavebeencorrectedfor scatter andbeam-hardening).We assume,for all
largebodyparts,thatthepatientoutlinemayberoughlyapproximatedas anellipse.We
usea deterministicoptimization algorithmto simultaneouslyestimatethepoint positions
andellipseparameters by minimizing thedistancebetweenpoint setsandtheellipse
boundary. Theellipseobtainedassolutionis usedto completethetruncatedprojections
beforereconstruction. We applythealgorithm to a severely truncatedCT dataset of a
typical abdomen.
Results: TheRMS error betweennon-truncated andtruncatedreconstructionsis 176%.
Thecorrectionalgorithm reducesthis errorto 1.0%.
Conclusion: Eventhoughtthealgorithm assumesanelliptical patientcross-section,truly
impressive increasesin quantitativeimagequality areobserved.Thepresenceof pelvic
bonein theimagedoes not appreciably biastheellipsepositioneventhoughit produces
incorrect thicknessestimatesfor somerays. Thealgorithmincurslow computational
burden andis suitablefor on-line clinical work flows. Supportedby Siemens.


