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PURPOSE: To incorporatemotioninformation from 2D images usinga navigator techniqueandfinite elementmodelling (FEM) to
generatepatient-specific 3D motionmodels.

METHODS AND MATERI ALS: A liver populationmotion modelwas createdusinga FEM deformableimageregistration
platform,MORFEUS,to simulate liver deformationduring a respiratory cycle. Twentypatient'sexhalelivers wereconstructedfrom
thepopulationFEM, and thendeformedinto their inhalelivers. Deformation mapswere generated and usedto checktheaccuracyof
thenavigator-updatedpatientmodels. NavigatorView,anin-house algorithm,placesa rectangularnavigatorchannelto definea
region of intereston 2D imageslices. An operatorchosennavigatoris placedon theexhaleimagewhile anothernavigatoris
automaticallyplacedat thecorresponding locationon theinhaleimage. Motion wascalculatedastheshift requiredto align the
intensity profileswithin thechannelsat thesuperiordome andtheinferior tip of theliver on coronalCT slicesandsimulated
radiograph images.Thenavigator shifts wereused in a weighting equationto generatepatient-specific motion modelsfrom the
population motionmodel.

RESULTS: Theaverageaccuracy ± standard deviation of thenavigator channelat the superiorand inferior edges is 0.12± 0.12cm
and0.25± 0.25cmrespectively. The navigator-updatedpatient-specific modelswas100% and80%successfulof the20 patientcases
for thecoronalCT andsimulatedradiographslicesrespectively, wherea successful caseachieved anaccuracyerrorlessthanthe
imagevoxel size(0.25cm).

CONCLUSIONS: Thenavigatortechniqueallows for updating patient-specific3D motionmodels from a liver populationmodel
usingmoreeasilyacquired2D images. This canbea usefultool for image-guidedtherapeutics,suchasintra-fraction image-guided
trackingduringradiotherapy,where2D datamaybemorerapidly acquired.
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