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Abstract:

Purpose: A majorobstacleto achievemotion-tracking 4DRTfor optimal therapeutic ratio is 4D
planning,which requiresplanningin multi-phaseCTs andmapsdosedistributions to a reference
CT via deformableimageregistration. A simplified 3.5Dapproachwasstudied, in whicha
3.5DCT is acquiredusingamotion-trackingplatformonCT couch, providingamotion-free
targetfor 3D planning.

Methods: A customizedphantom(C-phantom)wasmountedonaQuasar mobilephantom (Q-
phantom)#, whichservedas amotion-trackingplatform. A Teflonball (diameter=2.54cm) was
usedto mimic amoving targetwith asinusoidal waveform(period=6.70s)andmultiplemotion
ranges. Mobile andstablecontrolballswereused. Thedualphantomsystem wasplacedonCT
and RT couchesfor 3.5D/4D simulationanddelivery. Eclipseplanningsystem wasusedfor 3D
planningwith 8-mm marginbasedon the3.5DCT. TheEPIDwasusedfor IGRT setup, andtwo
radiochromicfil ms(in theball andon thecouch) wereutil ized for measuring 2D dose
distribution from a lateralbeamorthogonal to themotion.

Results: Both3.5DCT and4DCT wereacquired. For fully-compensatedball, the3.5DCT
appearedsimilar to thatof stableball, while for under-compensatedball, the3.5DCT containeda
residual motionasthenetmotion. Phase-shifts (18̊ &36̊ ) producedresidualmotionartifacts.
4D deliveryof the3.5DCT-basedplanshowed excellent doseconformalit y, comparingto thatof
stableball. A propermarginis neededin caseof residual motions. This approachsimplified
4DRT as3.5D simulation, 3D planningand4D delivery.

Conclusion: This 3.5Dapproachto 4DRT is demonstratedto befeasible, providedthatthe
3.5DCT simulationcouldproduceastabletarget. Themotion-free target allows 3D planning,
reducingthe4D planning workloadsubstantially.
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