
AbstractID:8636Title: Lung Mechanical ModelingBasedon the3He MR Taggingand
LobarSegmentation

Objectives: Direct measurements of thelungdeformationby 3He MR taggingduring breathing motionrevealedthatthedeformation
is neitherlinearnorcontinuous. To improvetheaccuracyof deformableregistrationby finite elementanalysis,thelung is segmented
into subanatomicalregions, to allow sliding motion betweenlobes.
Methods andmaterials:Onehealthy volunteerunderwentMR tagging studies.Multiple-slicetwo-dimensional and volumetricthree-
dimensionalMR taggedimagesof thelungswereobtainedat end-inhalation andend-exhalation,anddeformation vectorfield (DVF)
wascomputed.A patientCT was selectedandtheleft lung wassegmentedinto upperandlower lobes. The2D contours were
convertedto 3D meshand subsequently to tetrahedrafor finite elementanalysis (FEA). Boundary conditions and material properties
wereassignedin theABAQUS,FEA modeling software.Diaphragmprovidedtheactivedrivingpressureandthechest wall provided
a passive constraint.TheFEA computedDVF wascomparedwith the measuredDVF using a similarity index(SI) normalizedto 1 for
a perfect matchand0 for a completemismatch.
Results: A 3D lung DVF wasgeneratedfrom theMR tagging.Distinct discontinuity wasobservedbetweenlung lobes.With the
assumption thatthe lung is a continuouselastic object, theFEA modelfailedto modelthediscontinuity alongthefissureandresulted
in a low SI (0.53),which wasimprovedto 0.89by segmenting thelung andintroducingtheadditionalfreedomof inter-lobarmotion.
Conclusion:DVF measuredfrom 3He MR tagging canbea reference in validating deformable registrationof lung,particularly in
regions with low imagingcontrast. Using this reference, theauthorswereable to significantly improvetheaccuracyof deformable
registration with lobarsegmentation in theFEA modeling.


