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Purpose
To develop an approximate model to the convolution techniquesimulations to predict tomotherapydose delivery errors in the

presence of respiratory motion using one-dimensional breathing motion and unmodulateddelivery models. Catalog the “space” of safe
treatmentsasdefinedby themodel.

Method
The patient breathing motion data, acquired as a function of tidal volume (ml) is convertedto distance(mm) with time. Moving-

average of themotion datais determinedwheretheaverageis takenover the time spanof time takenfor a point at theedgeof the field to cross
other edge with constant couch velocity. The time axis is convertedinto distanceby multiplying by the couchspeed.Moving differenceof the
moving-averageof themotiondatais determinedover thesametime spanto determinethedrift of thepoint during thetreatment.The doseerror
ratio is thenfoundby dividing thedrif t by thefield size.

Results
Dose error ratio for combination of delivery parameters(couch speed,field size) and breathing magnitude for 42 clinical patient

motions wasstudied.The doseerror prediction by this approximatemodel is compared with convolution techniquesimulation is presentedfor
different delivery scenariosfor two differentfield size.

Conclusion
The results showtheproposedapproximate modelpredictsthedoseerrorsratio reasonablycloseto convolution dose error prediction

approach for clinically used tomotherapydelivery parameters.The approximateprediction model breaksdown for extreme conditions of
breathing magnitudeand couch velocity. It wil l allow the treatment planner to determine if Tomotherapytreatmentdelivery is appropriate for
specific patients whosetumorsmovedueto breathing.


