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Purpose:
Helical tomotherapy is subject to rotational outputvariationduringtreatmentdelivery.
Thepurposeof this studyis to evaluate thedosimetriceffectsof therotationalvariation
usingrecalculatedtreatment planswhich includea rotationalvariation.

Method and Materials:
In orderto assesstherotationaloutputvariation, themonitorchambersignal was
extractedfrom deliveredtreatment data archivesandanalyzed.Therotationalvariation
wasthen modeledandincorporated back into thetreatmentplansinogramby adjusting
theleaf openingtimesfor eachprojection. Themodified treatmentplanswere then
calculatedusinga research versionof the plannedadaptive treatment planningsoftware
from TomoTherapy,Inc. Two treatmentplans, onehead andneckandoneprostate,were
evaluatedin this study. Treatmentplanswererecalculated with anobservedrotational
variation of ±2 % anda hypothetical variation of ±10 % for comparison to theoriginal
calculatedtreatmentplans.

Results:
Therotational variationfrom deliveredtreatmentswas foundto follow a sinusoidalshape
with a periodequalto onegantry rotation anda magnitudeof about±2% on average.For
a rotationalvariation of ±2%, theD95 for thetargetvolumes andtheD50 for critical
structureswerefoundto bedifferent from the original planby lessthan0.26% for the
recalculatedtreatmentplans. For a hypothetical rotationalvariation of ±10%, the
differencefrom theoriginal was lessthan0.5%for theD95 for targetvolumesand1.4%
for theD50 of critical structures.

Conclusion:
Therotationalvariationfor delivered helical tomotherapytreatmentswasfoundto beon
theorderof ±2%. For this observedrotationalvariation, a negligibledosimetriceffect on
calculatedhelical tomotherapytreatmentplanswasfound.
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