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Purpose: To reconstructa 4D dosedistribution from theplanneddosebasedon onephaseof a 4D-CT imageandcomparewith results
from 4D dosereconstructedfrom multiple phasesandphantom measurements.

Method and Materials: A treatmentplanwasdevelopedfor a setof CT images from a singlephaseof a respiratory motionphantom
usingADAC pinnacle TPS. Thesingle phasereconstructeddynamic dosedistributionto a coronalpanewasobtained for several
tumor trajectoriesby applying a lineartransformation on theoptimizeddosefrom pinnacle. This wasthencomparedto thedynamic
dosedistribution obtainedby considering a weighted sumof dosedistributions from plansbasedon eightphasesof thetumorcycle.
Measurements usingradiochromic filmsweremadefollowing plandelivery on a LINAC to validate our results.

Results:Usinggammaindexanalysis,thenumber of pixelsexceedinga gammaindexof 1 was7% and0% for themeasuredversus
singlephase,andthesingleversus multi-phasereconstructeddynamic doserespectively. This wasbasedon a dosedifference
tolerance of 5% andDTA toleranceof 5mm. Theeffectsof phasedependentweighting versusequalweightingwere in general
negligible on thedosedistribution for thetrajectoriesstudied. Usingdose differencetoleranceof 3% anda DTA toleranceof 4mm,the
comparisonyielded0.5%, 0.72% and 1.72%asthepercentageof pixelsexceedingthe gamma index of 1 for sinusoidaltumor motion
amplitudesof 1cm,1.5cm and2cm respectively.

Conclusion: Therewascloseagreementbetweenthetwo methodsof reconstruction andwith measurements. Recreating thedynamic
dosedistribution from the static dosedistribution from a singleCT imagesetcanbeanefficient wayof accuratelyaccountingfor
relativemotionin a static or dynamic dosedelivery andcanbe usefulin pre-treatmentverification analysis.


