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Purpose: To develop andimplement an integratedtreatmentplanning platformfor 4D radiotherapy

Method and Materials: 4D CT imagesof a thoracic dynamic phantomwereacquiredand resortedinto 10 respiratory phases.A
softwareplatform called Automatic Post-processing Tool for 4D treatmentplanning (APT4D) was developedusing Matlab 6.5.
Demons-baseddeformable registration wasperformedto mapthe end-exhalefixed phase (50%) to moving phases suchasthe end-
inhalephase(0%). The quality of imageregistration wasevaluated by calculatingthe correlationcoefficient slice by slice.Contours
wereautomatically propagatedinto other phases usingthedeformation field computedfrom the imageregistration.Two indices(the
volumeintersection andthe volumedif ference) from the manualcontourwereused to assessthe quality of the contourpropagation.
Thedose distribution of themoving phasewastransformed to the common fixed phaseandaveragedwith equalweightingfactor. The
4D DMLC patternwaswritten by APT4D readyfor the4D deliveryaccordingto the3D DMLC patternfor eachrespiratoryphase.

Results: The correlationcoefficient rangedfrom 0.992 to 0.999 for the re-sampleddeformed moving phaseimageagainstthe fixed
phaseimage.Volume intersections betweenmanualand automaticcontouring wereabout97% and 96%, while volumedifferences
werearound2.5%and 3% for GTV andPTV respectively.Comparedwith individual phasedosedistribution, dosimetric reductions
for thespinal cordandtotal lungswere foundfor the4D dosedistribution.

Conclusions: An integrated 4D treatment planning platform, APT4D, was developedand Preliminary test involving a thoracic
dynamic phantom demonstrated that APT4D integrates the whole process of 4D treatmentplanning including deformableimage
registration, contourpropagation,dosemap transformationand MLC combination. The automaticfunctionality and feasibility can
facilitateanincreasedworkloadfor 4D treatmentplanning.


