
AbstractID:6906Title: Real time 4D dosecalculationswith treatment couch
compensationincludingtumordeformation andcouchdynamics

Purpose: To perform4D dosecalculationsusinga feedback-controlledtreatment couch
in 15 lung andabdominalpatients

Methods: Fifteenpatients undergoing 4D CT wereconsidered in this work. TheGTV
wasdelineatedon ten3D CT data setsby independentexperts, with a planningmargin
addedcorresponding to the2σ deviation from themean center-of-mass. Tumor
trajectorieswerederivedfrom 4D CT dataandfitted to a Fourierseries expansion. Intra-
andinter-fractionstatistical variationsin amplitudeandperiodwereappliedby
considering literatureestimates of thestandarddeviations.. Thecouchfeedback control
systemwassimulatedusingsecond-ordercouchdynamicsanda first-order controller.
Theresidual tumortrajectory was calculated by inputtingthetumortrajectoryto the
control system.A 7-beamIMRT planwasgenerated on theend-exhaleCT with a
prescription doseof 66 Gy. . Theresulting4D dosedistribution was calculatedby
sampling theisocenterpositionalongthecontinuoustumortrajectorybeforeandafter
motioncompensationusinga previouslypublished MonteCarloalgorithm.

Results: Themeantumor motionamplitudewas11.4±3.4(SD) mm. After compensation
theamplitudewas0.42±0.23mm. Degradation of thetumordoseup to 35%was
observed.After compensation,an averageof 18.8± 4.7% improvement in the100%dose
coveragewasseenfor end inhale,and13.4 ± 4.7% for the90%coverage.For the
combined4D dose, GTV dosecoverage was94.7±4.7% (for 100%coverage)after
compensation,but degradedto 87.3±4.5%without compensation.

Conclusion: We havedeveloped a frameworkfor performing4D dosecalculationsusing
real-time tumor trajectories.For IMRT plans,theaverageimprovement in thedose
coverageto thePTV for mobiletumorswith a feedback-controlled couchwasX%
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