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Purpose: Intensity modulatedradiationtherapytreatmentsusing helicaltomotherapyinvolve detectorarrays which collectdataand
stores it in the form of sinograms.This detectordata canbeusedto verify thattreatmentsarebeingcorrectly deliveredto thepatient.
Thepurposeof this work wasto examinethedosimetriceffect dueto doserate variations.

Method and Materials: During a helical tomotherapytreatment, the intensity of a rotating fan beamis modulatedusinga 64 leaf
binarymulti-leaf collimator (MLC). Thebeampassesthroughthepatientandis incidenton thedetector array, wheredetectorcounts
are storedassinogramdata. For this study,a total of 53 fractionswereevaluatedfor two differentpatients(1 Prostateand 1 Head&
Neck). MLC controller files, which run the delivery sequence for eachfraction, wereextractedfrom the data archivesystem, along
with thetreatment delivery sinogramsfrom all fractions. Becausemachine outputhasa cyclical pattern,errorswerefirst simulatedas
sinecurveswith magnitudesvaryingfrom 2 to 10%.Thenmachine outputsequenceswere extractedfrom thetreatment fractionsand
modified by usingthe actual variation.

Results: After visual inspection, it wasobservedthat machineoutput canvary anywhere from 0-3%. When error simulationswere
inserted, dosedifferencesrangedfrom 0.6-3%. The results from inserting actual treatmenterror back into thedeliverysequenceshow
that,with evena 1% variation in output,thedosedifferenceis almost0.5%.

Conclusions: Theresults show thatdosedifferencesfor actualerrorinsertions, while not very large,couldstill causea discrepancy
whenroutineQA is performed. Changes in machineoutput vary from patientto patientaswell asfrom dayto day,which can causea
differencein theplannedanddelivereddose.


