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Purpose: Many studieshave shownthat intra-fractional motion hasa greatimpact on radiotherapytreatment.Previousmethods

to accommodate for theseeffects include respiratory gating and 4D treatmentplanning. This study demonstrates an online

adaptivetreatmentdelivery techniquefor tomotherapy which can reducetheseeffects without increasingtreatmentdurationor

treatmentplanning workload.

Method and Material s: For purposesof ill ustration the simulation wasdonefor one-dimensional tomotherapy treatments with

only longitudinal targetmotion as a generalizationof complete3D motion. The motion trace was recorded from a normally

breathing patient. One minute of respiratory data were collectedbefore the treatment to generatethe ARMA model using

MATLAB SystemIdentifi cationToolbox. During thedelivery, thetumordisplacementfrom thereferenceposition is predictedby

this modeland binary-MLC openingis calculatedbased on the history of previousprojections and the offline-optimized plan.

Rigid-body motion of the target volume is presumed.The maximumpeak-to-peak amplitude of breathingwas 4 cm. And the

beam width, pitch, and modulation factor chosenare 1.5 cm, 2.1, and 3.0 respectively, which representparameters that are

expectedto develop hotandcold spots if thereis no motion management.

Results: The simulation showed the maximum variation of delivered doseon target can reach 15% comparedto planning dose

without motion management. The online adaptive delivery can reducethis variation to 2~4% and 3~7% for one and two

projection lag respectively. This techniquealso improvesthe dose conformity which suggestsa smaller thantraditional motion

margin would besufficient.

Conclusion: The online adaptivetreatment delivery was shown to be able to reducethe intra-fractional motion effect in a

one-dimensional case.This methodoffers a more efficient solution than respiratorygating. The feasibility of this methodin a

moreclinical relevantcaseis still under investigation.


