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Purpose: We are going to evaluate the setup uncertainty in external radiotherapy using a convolution method, comparingthe
processed dosematrix with the original one.Confidenceintervals in dosevolumehistogramsand doseto points can be madeand
visualized.

Method and Materials: The dose matrix calculatedwith Philips Pinnacle(v. 7.4f) treatment planningsystemis exported in binary
format.Using OREX CR portal imagesystem the setupuncertaintyof different localizations hasbeendeterminedand approximated
by Gaussian probabil ity distributions N(0,σ). These distributions are used as a convolution kernel.
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establish 95% confidenceintervals on doseto points and dose volume histograms.The new calculated dosematrix, D+2σ, D-2σ, and
|2σ|/DC are introduced in the treatmentplanning system for comparisonpurposes.The processof convolution and auxiliary
calculationsis performedwith a homemadeFortran programthat canbe executeddirectly by the treatmentplanningsystemusinga
script.

Results: We applied this method to several localizations.The approximationof setupuncertainties to Gaussiandistribution mustbe
assessed previously,in other case the user must usea diff erentconvolution kernel. The convolution methodfails nearthe surface
becausethedifferencesbetweencalculateddosesandsetupdosesarenot valid, but bearingin mind this, themethodshowsanuseful
estimation of theuncertainty.

Conclusion: With this methodthe estimation of the setupuncertainty, with real site data,canbe evaluateddirectly in the treatment
planning system. The margins to organ at risks and PTVs could be evaluated, and confidenceintervalsin dosevolume histogram
could beestablished.Thecomparison of theuncertaintybetweentreatmentplans couldsupporta clinical choice.


