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Purpose: We investigateoptimalfractionationschedules for radiotherapyof cancerwhich maximizesurviving fraction of normal
tissueandtumorcontrolprobability (TCP). Optimal fractionation schedulesarecomputeduponassumption of tumorreoxygenationat
different rates.
Method and Materials: We consider an optimization problemfor fractionated radiotherapywhere thedosefractionsshouldbe
optimizedto maximizeTCPand survival fractionof normal cellssurrounding thetumor. We assumethat a tumorconsists of aerobic
cellswith normalconcentrationof oxygen andhypoxic cells with low concentration of oxygenwhich are resistantto radiotherapy.We
util ize a two level population modelwhereonly live oxygenatedandhypoxiccellsare present. Cells disappearfrom the systemwhen
theyarekilled. It is alsoassumedthat thehypoxicfractionof tumoris oxygenatedduringthecourseof treatment.We use a
reoxygenationmodelwherea portion of survivinghypoxic cells becomesoxygenatedafterirradiationwith eachdosefraction.The
cell survival is simulatedusingthe linear-quadratic(LQ) model.A minimum of theobjectivefunction is foundusinga version of
quasi-Newton algorithm.
Results: We haveobtainedoptimizeddosescheduleswhich arenon-uniform andreoxygenationratedependent.Dosefractions are
increasingwith fractionnumberif thehypoxic tumorportion becomesreoxygenated.Survivalfractionof normaltissuefor optimized
fractionationschedulesis greaterby a factor of 2÷3 thanthesurviving fraction of normaltissuecalculatedusinguniform dose
schedules.
Conclusions: Numericalresults indicatethatoptimizeddosefractionation scheduleswith variable dosefractionsizescanimprove
therapeuticratio of radiotherapyfor thetumorswhich undergothe processof reoxygenation.


