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Abstract:

Purpose A majorobstcleto achievemotiontradking 4DRT for optimal therapeut ratio is 4D
planning, which requiresplanningin multi-phaseCTs andmapsdosedistributions to areference
CT via deformableimageregistration A simplified 3.5D approactwasstudied, in whicha
3.5DCT is acquredusinga motiontrackingplatformon CT couch providing a motionfree
targetfor 3D planning.

Methods A customzedphantom (C-phantom)wasmountedon a Quasa mobile phanton (Q-
phartom)’, which servedas a motiontrackingplatorm. A Teflonbadl (diameer=2.54cm) was
usedto mimic amowving targetwith a sinusoidawaveform(period=6.7®) and multiple motion
ranges Mobile andstablecontrolballswereused. Thedual phantomsysten wasplacedon CT
and RT couchesfor 3.5D/4D simulationandddivery. Eclipseplannngsysten wasusedfor 3D
planning with 8-mm marginbasdon the3.5DCT. The EPID wasusedfor IGRT setup andtwo
radochromicfilms(in theball andon the coud) were utilized for measumg 2D dose
distribution from a lateralbeamorthoganal to the motion.

Results Both 3.5DCT and4DCT wereacquired For fully-conmpens#&edbadl, the3.5DCT
appearedsimilar to thatof stableball, while for undercompensatedbdl, the 3.5DCT containeda
resdual motion asthenetmotion Phaseshifts (18'&36°) produ@dresidualmotion artifacts

4D delivery of the 3.5DCT-basedlanshowed excdlent doseconformdity, comparingo thatof
stableball. A propermarginis neededn caseof resdud motions. This approactsimplified
4DRT as3.5D simulation, 3D planningand4D ddivery.

Concluson: This 3.5D approacto 4DRT is demonstreedto befeasibk, providedthatthe
3.5DCT simulation couldproducea stabletarge. Themotion-free targe allows 3D planning,
reducingthe 4D plannirg workloadsubsantially.
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