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Purpose: The γ-test evaluatesthe differencebetween two dose distributionsin dose-
spatial domain. Previous methodsemploying the γ-test at a point to translate spatial
variation to acceptabledosedifferenceinvolve a test distribution and a referencedose.
This work developeda methodfor dosecomparison usingpre-calculated acceptableerror
marginsbasedon onedosedistribution.

Method and Materials: The expected uncertainty for a referencedose distribution is
predeterminedwithout making relevanceto another distribution. The error margin at a
point is calculated using the γ-index formula over a sphere of a radius being the
maximum distance-to-agreement (MDAT). All dose valueswithin the sphere, evaluated
using a set of evenly distributed points, are acceptable, whereasappropriate dose
margins,up to a maximum dosedifference (MDD), are included. Comparison with
anotherdistribution is to check against the upperand lower boundof the error margins
separately, so γ-test equivalent failure can be discerned to hot and cold regions. The
degree of failures can be analyzed quantitatively for determining how an agreement
between the two distributions can be improved globally. For an application, we
calculatedthe error margin of dosemeasurementfor IMRT QA usingthe distribution of
volume-averagedchamber response.

Results: Theerrormarginfor IMRT phantommeasurementusinganIC-10 chamberwas
about±4% for MDD=3% andMDAT=3 mm in a flat region. Asymmetricerrormargins
were found in gradient regions. Expected rangefor the output measurement with a
1cm×1cm field was (-18.6%,2.5%) for MDD=2%, MDAT=2 mm, and a measurement
was-13.3% off.

Conclusion: Usingpredeterminederror margins for a referencedistributionis equivalent
to the γ-test in dose comparison. The error margins are not skewed by another
distribution and interpretable as expected uncertainty for statistical analysis. The
expectedvaluesfor a reproduceddistributioncanbedifferentfrom thereference.


