AbstractID: 9529 Title: Increasing the efficiency and radiobiological relevance of IMRT
treatment planning: replacing dose-volume thresholds with generalized equivalent

uniform dose or mean-tail-dose metrics

Purpose: Our goalis to validate treatmenplanningmetricsthatarecomputationallyefficient yet haveinherentradiokiological
meanng, eitherdirectly or by correlatinghighly with moreexplicitly biologicalmetrics. We showhow meantail-doseandthe
genealizedequivalen uniform dose(gEUD) metricscouldbe usedto replae dosevolumemetricsin IMRT treatmenplanning.

Method and Materials: gEUD andMOH/MOCXx (meanof the hottest/coldesk% of a structue) arecanddates for dos-volume
metricreplacenentsdueboth to their averagng-nature (closer to the expectedadiobiology), aswell asther conveity (andthe
linearity of MOH/MOCX), which all ows for optimal solutionsandfasteroptimization We useddaasetsfrom both 3DCRT planning
(219 lungpneunonitis; 263lung/esopagiis; 491 progate andIMRT (40 prostate 398headandneck) We calkulatedthe
Spearmais rank-correlationcoeficient betweertypical clinical dosevolume metricsandthes quasiradidbiologicalmetrics with a
rangeof valuesfor thevariabk parameter (a for geUD; x for MOH/MOCX). We alsocalcuatedthe sensiivity andspedficity values
resulting from usingthe quasiradidbiological metrics to ‘predict’ violation of a clinical dosevolumethreshold

Results: We foundhigh correlations betweenthe proposel quasiradidviological metics andclinical dosevolumemetrics. Twenty-
sevea out of thirty comelatiors testechad a Spearmarorrelation coefficientabove0.90with highly significant p-values We also
found, for manyof the dosevolume metrics the assodated quasiradidviological metric wasan excélent classifier.

Conclusion: Thereis evidencefrom largedatasetincluding both 3DCRTandIMRT patients thatthe biological metrics of geUD
andMOH/MOCx arehighly comelatedto traditionaldosevolumemetricsand are fairly accuratdor classfying accetable from nonr
acceptale plans. Many of thegeEUD or MOH/MOCx metricscould be substiutedfor traditionaldosevolumeconstraintswith a
sersitivity andspeeificity well above0.80.
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