
AbstractID:7139Title: Validation of the5D breathingmotionmodelusing a 64-sliceCT
scanner

Purpose: A breathing motionmodelwasdevelopedthatmappedthepositionsof lung andlung tumortissuesto thetidal volumeandairflow of
thepatient. This model is testedusing a state-of-theart CT scanner.
Methods and Materi als: CT images were acquired on a Philips Brill iance 64-slice CT scannerusing ciné modewith 25 imagesper couch
position and 0.68 x 0.68 x 0.625 mm3 voxels (4.0 cm longitudinal coverage). Simultaneousquantitative spirometry-based tidal volume
measurements werealsoacquired. The positionsof theinternallung tissues were trackedby subdividing thelung tissuesinto 1 x 1 x 1 cm3 cubic
regions and determiningwhere thoseregions went in eachof the25 images. Registrationwasconductedusingcross-correlation maximization.
The resulting positions r

� , tidal volumes and airflows (derivative of the tidal volume) were fit to the linear motion equation

fv rfrvpr ˆˆ0 βα ++= �� , wherev andf arethevolumeand flow,
vr̂ and

fr̂ are theunit volumeandflow vectors,and α and β are thevolume and

flow fittingparameters.
Results:Thevaluesof imagesα andβ variedsmoothlyacrossthelungs. In specific transverseslices,α (theratio of motion to tidal volume) was
smaller neartheanteriorof the lungs,increasing to a maximumnear thecenter of thelungsanddecreasingslightly near theposterior. β (theratio
of motion to airflow, a measureof hysteresis) was greater in the lateral portions of the lungsthan the medial portion with little anteroposterior
variation.
Conclusions: Quantitativemapping the“5D” breathingmodel is feasibleusinga 64-sliceCT scanner.Quantitativemappingusing fewerslices
will require validateddeformableregistrationtechniques. This 5D modelprovidesa quantitative modelof thefree-breathingmotion throughout
thelungs.
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