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Purpose: Thecurrent Hi-ArtTM helical TomoTherapy systemis dynamicin thefollowing sense:thegantry andcouchmoveat
constant speedduringtreatment. However,thedosecalculationsapproximatethis motion with 51 discreteanglesprojected with
constant pitch. Thecouchspeedandjawsremain fixed during treatment, but if their dynamicscouldbemadeto vary within a
fraction, thenrealtime organ motion correctionswould bepossible. We estimatethebenefitsthatcould beobtainedwith these
enhanced dynamics.
Method and Materials: Threekeystudiesmanifesttheroadto anenhancedTomoTherapysystem. Thestudiesarebasedon
computersimulations. Thefirst studyexploreslongitudinaldosedelivery resolution with theTomoTherapysystemon a lungtumor
with largeavoidancestructureadjacent superior andinferior. In thesecondstudy, anMTF-like or Delivery TransferFunction (DTF)
approach is used to determinetheconstantgantrysourcemotion blurring on the off-axisdelivery– this effect has yet to beincludedin
the treatmentplanning. Finally, theeffectsof longitudinal intra-fractionalorganmotion are exploredwith respectto typical delivery
patterns.
Results: Equalimportancespecified adjacentto a tumorlongitudinally canleadto few percent Gibbs-like inhomogeneities. Ideally,
we should usemultiple jaw settings at edges. TheDTF estimate of thegantrymotiondoseblurring is thatthe6.25mmMLC
projection at isocentercandouble for full intensity of thatleaf15cmoff axis. For typical treatmentparameters,intra-fractionorgan
motionleadsto blurring of (motionamplitude)+(jawwidth). If thecouchspeedandjawscouldbevariablewithin a fraction, thenthis
blurring could begreatlyreduced.
Conclusion: If thecouchandjawsare made dynamic, andmotion is incorporatedinto thetreatmentplanning, thenvery effective
control of intra-fractionorgan motionandlongitudinal resolution control would beachieved.


