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Purpose:
To test thebasic tenetsof exit-fluence-based dose reconstruction by measuringincidentfluencevariability andby determining the
errorintroducedby incorrectlyattributingmeasuredpatient-inducedexit fluencedeviationsto incidentfluencedeviations.

Method and Materials:
Fluencereproducibilit y of a Varian linac's6 and18 MV beams is measuredfor openfields,MLC test fields, anda samplecomplex
patient field using anaS1000EPID. Both short- andlong-termreproducibilit y are measured, usinga methoddesigned to separate
fluence anddetectorvariability. To demonstratepotentialpitfalls of attributing patient-relatedfluencedeviationsto incidentfluence
variations, EPID imagesarecalculatedusinga Monte Carlo-basedalgorithm for both theoriginal patientanatomyandfor a variant
anatomyin which the patient’s rectumis fi lled with air. Deviationsbetweenthecomputedexit imagesareusedto derive entrance
fluence 'corrections', which are thenusedin theMonteCarlo-basedalgorithm to reconstruct thepatientdose.

Results:
For MLC testfieldsandthe complex patientfield, measuredfluencevariabilit y is <2%. Comparisonof theplanned,actualand
reconstructeddosesfinds that thedifferencebetweentheplannedandactualdoseis substantially smaller thanthedifferencebetween
the reconstructedandactual dose. Theuncorrectedoriginal planneddoseis a better estimator of the actualdosethanthereconstructed
dose.

Conclusion:
Attributing measuredexit fluencevariations to incorrectincidentfluencedeliveryappearsto bebothunjustified andincorrect.
Assigningpatient-inducedexit fluencedeviationsto incident-fluence deviationsincreasestheerror in patient dose estimation. Dose
reconstructionbreaksdownwhenits basic premise is violated,thatis,whenfluencedeviationsare causedby anatomicalchanges
insteadof fluencedelivery variations.
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