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Purpose: Real-time tracking and 4D-planning at the mean target position have been two potential methodologies to manage
respiratorytargetmotion. In this study, we evaluatedeach method basedon dose-volume criteria of organsin lung cancerradiotherapy.

Method and Materials: Four patients with respiratory target excursions 1.5cm to 3.0cm were included.Eachpatient had 4D-CT
scansat 10 breathing phases.Deformable organregistration wasappliedto obtainsubvolumedisplacementmappingfor eachphaseof
CT image. First, an idealizedreal-time tracking techniquewas evaluated assumingperfect estimation of target motion and beam
tracking. Inverseplanning wasperformedon eachbreathing phaseCT imagewithout usingmargins for targetandnormal structures.
Treatment dosewasaccumulated from doesof eachbreathing phase. Secondly, a 4D-inverseplanningwasperformed on the mean
4D-CT imageusingthecorresponding pdf of respiratory motion createdfrom the4D-CTs. Samebeams andprescription dose (70Gy),
as well as sameobjective and constraints, were applied in the planning optimization, and the cumulativedosewas constructed
accordingly. DVH and EUD in theGTV, lung,heartandcordwereusedfor theevaluation.

Results: Cumulative doses in targetare similar for both techniques.The beamintensity modulation in the 4D inverseplanning is
muchhigherthan the onein the real-time tracking,but it canbe deliveredusingbeamcompensator.Lung,heartand cord DVHs are
similar with the corresponding EUDs, 4.6+2.2Gy,8.3+4.6Gyand 11+4.35Gy for the trackingtechnique, and 5.3+2.3Gy, 8.8+5.1Gy
and11.9+5.0Gy for the4D inverseplanning.

Conclusion: Treatmenttechnique with the 4D-inverseplanning and online mean target position control is clinically practical.
Compared to theidealized real-time tracking, 4D-inverseplanningachievesslightly degraded,but similar. However, this degradation
could bevanishedwhenpractical trackingerror wasconsidered.


