AbstractID:7689Title: Autosegmatation andinternd Targe Volume(ITV) Geneation
in 4DCT Lung Imaging Using DeformablelmageRegistration

Purpose: To presena methodologyusingan improvedintensty baseddeformabldmage
registration algorithm (i.e. Juggleralgorithm)for autosegmentatioof normalanatomica
structuresandalgorithmgeneration of internaltarget volume(ITV).

Method and Materials: TheJugder algorithmseparatsf registes highintensity
gradientandlow intensty gradientfeatures,andis particularly well suitedfor
maintainingthetopologial properties of individual structures Simulatel CT imagng
consiged of algorithm defomedclinical CT lungimaging.Clinical imaging,acquired
from4DCT, consiste of free breathing(FB) CT and10 phasedCT sds associatedvith
therespiraobry cycle. Manualimage segmatationof normalstructureswas carriedout
onareferenceCT (i.e. FB or end of exhalationphaség, andtheregistrationmapbetwesn
thereferenceandtarget CTs was usedto autosegmaent the structure ontothetargetCT.
This mapwasalsousedfor automatic generéion of ITV basel eitheron “union targe
volumé' (UTV) (i.e.theunionof all theseparae 3D segmentatiorjsor "probability
densityfunctiontarge volumé’ (PDFTV).

Resuls: Basedon knowndispla@mentvectorsfor simulaed datg and difference
imagingandcrosscorrelaion values for clinical datg Juggler yielded superiorandfager
registration comparedo currentdeformableregistrationalgorithns usedin radiotheray:
demonsacceleratedemons,free-form deformation Basal on 4DCTsfor 5 patients,
nomal anatonncal strudures (lung, skin, trache, esophagushear) wereautomatically
autosgmentedonto targe 3D CT setswithin <2mmaccuacy basedn visualagreement
TheUTV conmputedITV increasal the FB GTV by upto 5mm. Total computationtime
was<3min (includingdefomable registration)

Conclusions: The proposednethodologyusinganimprovedregidrationalgorithm
allowedfor accurateautosgmentationof normalstructuresfrom initial manual
segmentabns, andthe computationof ITV. It providesan effective treatmenplanning
tool for 4DCT. New computerhardwarecould potentially reduge computdion timeto
<30sec



