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Purpose: Our goalis to validate treatmentplanningmetricsthatarecomputationallyefficient yet haveinherentradiobiological
meaning,eitherdirectlyor by correlatinghighly with moreexplicitly biologicalmetrics. We showhowmean-tail-doseandthe
generalizedequivalent uniform dose(gEUD) metricscouldbeusedto replace dose-volumemetricsin IMRT treatmentplanning.

Method and Materials: gEUD andMOH/MOCx (meanof thehottest/coldestx% of a structure) arecandidates for dose-volume
metricreplacementsdueboth to theiraveraging-nature (closer to theexpectedradiobiology), aswell astheir convexity (andthe
linearityof MOH/MOCx), which allows for optimal solutionsandfasteroptimization. We useddatasetsfrom both 3DCRTplanning
(219 lung/pneumonitis; 263lung/esophagitis; 491 prostate) andIMRT (40 prostate; 398headandneck). We calculatedthe
Spearman’s rank-correlationcoefficient betweentypical clinical dose-volumemetricsandthese quasi-radiobiologicalmetrics with a
rangeof valuesfor thevariable parameter (a for gEUD; x for MOH/MOCx). We alsocalculatedthesensitivity andspecificity values
resulting from usingthequasi-radiobiological metrics to ‘predict’ violation of a clinical dose-volumethreshold.

Results: We foundhigh correlations betweentheproposed quasi-radiobiological metrics andclinical dose-volumemetrics. Twenty-
seven out of thirty correlations testedhad a Spearmancorrelation coefficientabove0.90with highly significant p-values. We also
found, for manyof the dose-volumemetrics,theassociatedquasi-radiobiological metric wasan excellent classifier.

Conclusion: There is evidencefrom largedatasetsincludingboth 3DCRTandIMRT patients thatthebiologicalmetrics of gEUD
andMOH/MOCx arehighly correlatedto traditionaldose-volumemetricsand are fairly accuratefor classifying acceptable from non-
acceptable plans. Many of thegEUDor MOH/MOCx metricscould besubstitutedfor traditionaldose-volumeconstraintswith a
sensitivity andspecificity well above0.80.
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