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Purpose:To developandevaluateautomatic contourpropagationmethodfor 4D radiotherapy

Method and Materials: 4D CT imagesof onelung cancer patient anddynamic phantomimageswereacquiredandresorted into ten
respiratoryphases.Demonsdeformable registration wasperformed to find the deformationfield from the end-exhalefixed phaseto
moving phases suchas the end-inhale phase. Regionsof interest(ROIs) were contouredin thefixed phasewith thePinnacle3 treatment
planning system. Theplanar parallel contours werereconstructedasthe3D binarymask imagedata which haszerovalueoutsideand
non-zerovalueinside of the 3D outline of contouring.The 3D contourimagedata were transformedto anothermoving phaseusing
the deformationfield from the imageregistration result. On each2D planethe binary imageboundarywasfound to trace the closed
intersection points. To assess the quality of the automatic contour propagationmethod,the contour for the moving phase was
delineated manually. Visual inspection between the contour propagation and manual contour was performed as the qualitative
evaluation.Two indiceswereusedasthe quantitative examination. One wasthe match index to indicatehow well two contoursets
match eachother.Theother wasvolumedifferenceevaluation betweentwo contoursets.

Results: The demons deformable registration results show good alignmentfor both the phantomand the patient.The matchindex
betweenmanualand automatic contouring rangedfrom 0.96 to 0.99 for the dynamic phantom and from 0.95 to 0.99 for the lung
patient. Thevolumedif ferenceswerebetween0.75and2.97percent for the dynamicphantomandbetween 1.50and7.32 percentfor
the lung patient.

Conclusions:Theproposed automaticcontour propagation method is simple andfeasiblewithout surfaceconstruction. It is a viable
method for defining theROIsfor largeamount of 4DCT datasets.


