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Purpose: A realtime motion adaptivedelivery (MAD) technique to compensatefor theeffects of
intra-fraction respiratory motion in TopoTherapy/TomoTherapy delivery was developed. This
technique was evaluatedusing dosimetric measurementson a TomoTherapy machine with a
motionphantom.

Methods: Motion adaptivedeliveryis a techniquethatre-usestheplannedsinogram by shuffling
its projectionandleaf indices, basedon instantaneous target position. MAD canbe implemented
using commercial TomoTherapysystemswithout hardwaremodifications.

A standard helical plan on a stationaryphantom is comparedto the sameplan on a moving
phantom, anda motion adaptivedelivery on a moving phantom. The dosimetric differencesare
measuredby delivering plans to film placedon a synchronizedmotion phantom. Theexperiment
is repeatedfor different targetvolumeshapes andmotion directions.

Results: We measured the MAD to be within 2% of dose of a regular treatmentdeliveredto a
stationary phantom. Theseresults are consistent for different IMRT target shapes(spherical,
ellipsoid, saddle-shaped),target motions (lateral, inferior-superior), and field sizes(1.0 and 2.5
cm).

Discussions and Conclusions: We present an experimental validation measuring the effects of
intra-fraction motion on helical TomoTherapy plans compared to Motion Adaptive Delivery
(MAD). The dose measured in motion adaptive deliveries is within 2% of a regular helical
treatmentdoseto a stationarytarget.


