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Purpose.Availableclinical outcomes showthatstereotactic bodyradiationtherapy
(SBRT) is very efficaciousand well tolerated.At thesametime, these outcomesshow
thatstandard linearquadratic(LQ) modelsdo not provideadequaterationalizationfor the
SBRThypofractionation. Theaim of this analysisis to showthat multitarget modelcan
beadaptedto providetheproperframework for explainingtheradiobiological rationale
of the hypofractionatedSBRT.
Method. Multitargetmodel leadsto a formuladefining a curveon theplane characterized
by threefreeparameters with thefollowing geometric interpretation: theinitial slope
(1/D1), thefinal slope(1/D0), and quasi-thresholddose(Dq), which is theD-interceptof
theline definedby theterminal portion of thecurve(D denotesthe dose). In therangeof
ablativedosevaluescharacteristicfor SBRT(8 – 30 Gy) only thefinal slope(1/D0), and
quasi-thresholddose(Dq) areof clinical relevance.AssumingthattheLQ modelgivesa
gooddescription of thesurvival curvefor conventionally fractionatedradiationtherapy
(CFRT), andinsistingon thelinear, multitargetmodeltypebehaviorof thesurvivalcurve
for thehigh doseperfraction, we construct a universal, survivalcurvefor thearbitrary
range of doseperfraction. Theadditionalconstraintsrequirethesmooth,consistent
transition for theuniversal curvein thedoserangeseparating CFRTandSBRT and
demand quantitativeconsistencywith existingdata.
Results. Fromuniversalsurviving curve,we derive,for bothCFRTand SBRT, two
equivalencefunctions,biologically effectivedose(BED) andsinglefractionequivalent
dose (SFED). We find thatSFEDis thecritical parameterfor comparison of SBRT
regimensas well asfor comparisonof CFRTand SBRT regimens.
Conclusion. Theunifying survivalcurveprovidesempiricallyand clinically well
justified rationalefor thehypofractionation regimeof theSBRTtreatment modalities.


