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Purpose: To developa regional algorithm for contourpropagationbetweendifferencephasesof 4D CT andshow its impacton 4D
radiation therapysimulation.

Methodsand materials: TheROI contours weremanually delineatedon aselectedphaseof 4D CT on oneof thebreathingphases by
a physician. A narrowbandencompassing the ROI boundarywascreatedon the imageandused asa compact representation of the
ROI boundary.A free form B-Spline deformableregistration was carriedout to mapthe bandto other phasesof 4D CT. A Mattes
mutual information function wasused asthe metric function andthe limited memory Broyden-Fletcher-Goldfarb-Shannoalgorithm
(L-BFGS) wasemployedto optimize the multi-dimensional metric function. Upon successful registration, the deformation field was
extracted andutilized to transform the manualcontoursto other phases.A bi-directional contourmappingmethodwas introducedto
evaluatethesuccess of theproposedtechnique.Three
thoracic patientswith 4D CT scanswere used to testtheproposedalgorithm.

Results: A formalism of automatedcontour mappinghasbeendeveloped basedon a regionalnarrow banddeformableregistration.
Application of the algorithm to three thoracic patients indicatesthat clinically satisfactoryresults are achievablewith a spatial
accuracy better than2mm for ROI mappingsbetweenadjacentphase,and3mm betweenoppositephasemapping.As comparedto the
conventional whole image-based registration, the computation here was found to be two orders of magnitude more efficient, in
addition to themuchreducedrequirementsin computermemory.

Conclusions: A regionaldeformable registrationis an efficient and accurateway for contourmappingand shouldfind widespread
applicationin 4D simulation andtreatmentplanningin thefuture to maximally utilize theavailablespatial-tempoinformation.


