
AbstractID:7689Title: Autosegmentation andInternal Target Volume(ITV) Generation
in 4DCT Lung Imaging UsingDeformableImageRegistration

Purpose:To presenta methodologyusingan improvedintensity baseddeformableimage
registration algorithm (i.e. Juggleralgorithm)for autosegmentationof normalanatomical
structures, andalgorithmgeneration of internaltarget volume(ITV).

Method and Materials: TheJuggler algorithmseparately registers high intensity
gradientandlow intensity gradientfeatures,andis particularly well suitedfor
maintainingthetopological properties of individual structures. Simulated CT imaging
consistedof algorithm deformedclinical CT lung imaging.Clinical imaging,acquired
from 4DCT, consisted of free breathing(FB) CT and10 phasedCT sets associatedwith
therespiratory cycle. Manualimage segmentationof normalstructureswas carriedout
on a referenceCT (i.e. FB or end of exhalationphase), andtheregistrationmapbetween
thereferenceandtarget CTs was usedto autosegment thestructures ontothetargetCT.
This mapwasalsousedfor automatic generation of ITV based eitheron “union target
volume” (UTV) (i.e. theunionof all theseparate 3D segmentations), or ”probability
densityfunctiontarget volume” (PDFTV).

Results: Basedon knowndisplacementvectorsfor simulated data, and difference
imagingandcross-correlation values for clinical data, Juggler yielded superiorandfaster
registration comparedto currentdeformableregistrationalgorithms usedin radiotherapy:
demons, accelerateddemons,free-form deformation. Based on 4DCTsfor 5 patients,
normal anatomical structures (lung, skin, trachea,esophagus, heart) wereautomatically
autosegmentedonto target 3D CT setswithin ≤2mmaccuracy basedon visualagreement.
TheUTV computedITV increased theFB GTV by up to 5mm.Total computationtime
was<3min (includingdeformable registration).

Conclusions:Theproposedmethodologyusinganimprovedregistrationalgorithm
allowedfor accurateautosegmentationof normalstructuresfrom initial manual
segmentations, andthecomputationof ITV. It providesaneffective treatmentplanning
tool for 4DCT. New computerhardwarecouldpotentially reduce computation timeto
<30sec.


