AbstractlD:6998Title: Automaed Propagatiorof Region-of-Interes Contoursbetween
4DCT Imagesusinga Region&a DeformableModel

Purpose: To developa regioral algoithm for contourpropagatiorbetveendifferencephagsof 4D CT and show its impacton 4D
radiation therapysimulation.

Methodsand materials: The ROI contaurs weremanualy delineaed on a selectecphasenf 4D CT on oneof thebreathingohass by
a physician A narrowbandencompasing the ROI boundarywas createdon the imageand usal asa conpad represersdtion of the
ROI boundary.A free form B-Spiine deformableregistraton was carriedout to mapthe bandto othe phaseof 4D CT. A Mattes
mutud information funcion was used asthe metric function andthe limited menory Broyden-FletcherGoldfarb-Shannoalgoiithm
(L-BFGS) was enployedto optimize the multi-dimensbnd metric function. Upon succesful registation, the deformaton field was
extractel andutilized to trarsform the manualcontoursto other pha®s.A bi-directional contourmappingmethodwas introducedo
evaluatehe succes of the proposedtechniqueThree

thoradc patientswith 4D CT scanswere usdl to testthe proposedalgorithm

Results A formalism of automatedcontou mappinghasbeendevelgped basedon a regionalnarow banddeformableregistiation.
Application of the algorithm to three thoracic patients indicatesthat clinically satisfactoryresultsare achievablewith a spatial
acarragy better than2mm for ROl mgppings betweeradjacenphaseand3mm beween oppositephasemapping.As comparedto the
conwentianal whole imagebasd regidration, the compugtion here was found to be two orders of magnitude more efficient, in
addtion to themuchredu@drequirementsn computermemory.

Conclusions: A regionaldefommable registrationis an efficient and accurateway for contourmappingand shouldfind widespread
applcationin 4D simulation andtreatmentplanningin the future to maximally utilize theavailablespatél-tempoinformation.



