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Purpose: To determinethedosimetric accuracyof a dosereconstruction methodusedfor verification of helicaltomotherapydelivery
for four differentclinical sites.

Method and Materials: A deliveryverifi cation and dosereconstructionmethodhasbeenapplied to helicaltomotherapytreatment
plansof four different treatmentsites(prostate,headand neck, lung andtotal scalp). Treatmentplansweregeneratedon a cylindrical
measurementphantom(TomoPhantom)usingcontours, prescriptionsandplanning objectivestakenfrom clinical patient plansfrom
the four sites. Severalfilm and ion chambermeasurements were madefor eachplanto simulatethedosevariation with multiple
deliveries. Additional measurements meremadewith intentional changesmadeto themachineoutput andleaf opentimes.

A TomoTherapydeliveryverificationtool usespulse-by-pulsemachineCT detector andtransmission ion chamberdata, extractedat
the conclusion of eachdelivery, to determinetheincidentenergy fluencedeliveredfor eachprojection. Dose reconstructionwith the
delivered energyfluence wascalculatedon theplanning CT andcomparedwith boththe measureddosedistributionsandthose
calculatedfrom theoriginal treatmentplan. Differenceswerecomparedusing dose differenceplots.

Results: Measured(ion chamber) dosevariationsin thecenter of thePTV for repeateddaily deliveriesof a giventreatmentplan were
small, typically within 2%. Greatest dif ferences in themeasureddoses occurredwith intentional changesin leaf opentimes. The
measureddosevariationswere well predictedby thedosereconstructionmethod,which demonstratedagreementwith themeasured
dosewithin 2%. Thedose reconstruction methodalsodemonstratedacceptableagreementwith the film dose measurements, for each
of theclinical plans.

Conclusion: Variationsin treatmentdeliverydueto machineoutputor leafopening time changescanbedeterminedusingthe
investigatedmethod.
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