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Purpose:To estimateparameters for thetumorcontrolprobability(TCP)modelbased on
thelinear-quadratic (LQ) cell survival formalism from publishedclinical datafor early
stageNSCLC andto investigatepotentialoutcomesof alternate dosefractionation
schemes.
Method and Materials: A comprehensiveliteraturesearch wasperformedto identify
studiesreportinglocal control after conventionally fractionated3DCRTand
hypofractionatedstereotactic bodyradiationtherapy(SBRT) for T1-2N0M0 NSCLC.
Parametersof theLQ-based TCPmodel wereestimatedby fitting theselectedclinical
datasets usingthemaximum likelihood method. Fits wereobtainedandcomparedfor
threeversionsof theTCP model:without thetimeeffect, with anexponential growthof
clonogens, andwith delayed onsetof clonogenproliferation. Obtainedparameter
estimateswereusedto compare different fractionationschemesthattake advantageof
increase in tumor controlastheoverall treatment time is reduced.
Results: A fit to theexponential growth modelwassignificantly better (p < 0.0001) than
a fit to themodelwith no time effect. Also, themodelwith delayedonsetprovideda
significantlybetter fit (p = 0.0142) to thedata thantheexponentialgrowthmodel
assumingno delayin clonogenrepopulation.Parameter estimatesfor themodelwith
delayedonsetwere:α = 0.066Gy-1, α/β = 21.1 Gy, γ = 1.85Gy/day, Tk = 32.2days,andk
(thenumber of clonogens) = 6.3. Our analysis of differenthypofractionatedregiments
confirms observationsby others and suggests thata moderatereductionin thenumberof
fractions(with theincreasein thedoseperfraction) mayresult in better tumorcontrol for
thesamelevel of latecomplications.
Conclusion: Thederived TCPmodelparameterestimatesmayproveusefulfor
biologicallybasedtreatment planningof StageI NSCLC,especially when
unconventionalfractionationschemes,suchasin SBRT, are employed.


