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Purpose: To extend existing gammaindex by including biological effect doseinformationandproposea new index called gamma
plus.

Method and Materi als: A new quality assuranceindex,gamma plus, is proposed based on the theoretical conceptof the gamma
evaluationpresentedby theLow et al. Thedosedifference includingthebiological doseinformation(BiologicalUniform DoseBUD
was usedin this study) is used instead of the physics dosedifferencewhen performing the gammaplus calculation. An in-house
softwarewasdevelopedto comparethe dosedistribution basedon the gamma plus concept.A testpattern for two-dimensionaldose
comparisonwasdoneusing the developedsoftwareplatform. Thegammapluswas alsotested on planardoseexportedfrom Pinnacle
Treatment PlanningSystem(TPS)andfilm dosedistributionsacquiredin a solid water phantomfor oneclinical case.

Results: The preliminary result showed that the gammaplus indexcanexhibit the similar result as the gammaindex. At the same
time, the gamma plus indexshoweddifferencesfrom thegamma index for the testpattern analysis sinceit considersbiological dose
information. For the clinical case, it is observed that the gamma plus index varies for different treatment parameters(e.g. doseper
fraction), which indicatesthattreatment outcome is consideredin thegammaplusindex.

Conclusion: The gamma evaluation is widely acceptedfor the quality control of IMRT treatment.The gammaplus proposed in this
study is basedon the gammaindex theory and also considers the biological effect. Like gammaevaluation,gammaplus index
combines the dosedifference and the spatial shift. Furthermore, gamma plus index includesbiological effective doseinformation,
which canhelpto understandthebiological effectdifferencefor thequality assuranceresult.


