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Purpose: Recenttechnological advancesenableradiotherapyto bedeliveredin a highly conformal manneralmost anywhere in the
body. This hasrenewedinterest in hypofractionation wherein thetumor is delivereda few fractionsof largedose/fraction.
Extrapolating clinical experiencewith conventional fractionationsto fractionsof high doseis importantwhendesigning
hypofractionatedregimens.Methods and Materials: Theconceptof biologically effectivedose(BED) basedon thelinear-quadratic

(LQ) formulation e-(αD + βD2) is useful for intercomparingconventional fractionationsbut is suspectat high dose because theLQ
curvebendscontinuously on the log-linearplot. A linear-quadratic-linear(LQ-L) formulation which better fit s thefinal exponential
responseof experimentaldose-responsestudiesat high dose is described.This newformulation requiresonly onenewterm,thedose
DT at which theLQ curvetransitions to a lineartail. LQ-L is appliedto publisheddose-responsecurvesandtheclinical implicationsof
LQ-L areexaminedacrossa wide rangeof fractionations.Results: For fractionsof high dose,theLQ formulationunderestimatesthe
doseper fraction requiredto maintain equivalency with conventional regimens.TheLQ-L modelfits a widevariety of experimental

survival dataovera wide rangeof dose.WhenDT = 2α/β Gy, theline tangentto theLQ curve at DT intersectsthee-αD ande-βD2

curvesat doseα/β andalsoclosely fits thelinearresponse in thehigh dose region of manyin vitro studies.Conclusion: For fractions
of high doseLQ-L givesbetter estimates of BED thanLQ because LQ-L better fits experimentaldose-responsein thehigh dose
region. This is particularly important whenplanninghypofractionatedregimens for reactionswith low α/β suchas prostatecanceror
late sequelaebecauseDT ≈ 2α/β  Gy for thesereactionsfalls within thecontemplatedrangeof hypofractionaldoses.


