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Purpose:
Using currentradiobiological models, we quantitatively examinedthepredictedclinical consequencesof hypofractionationin prostate
cancerradiotherapywhile varying biologicalindicessuchasα/β, SF2,andtotal doseanddoseperfraction.
Methods and Materials:
Four hypofractionated treatment regimens, 22×2.94Gy, 16×3.63Gy, 12×4.3Gy, and 5×6.7Gy, were compared with standard
fractionation of 39×2Gy. Al l regimensproducesimilar EQD2 to the tumor assumingα/β=2.4Gy for prostatecarcinoma. Actual α/β
valuesranging from 1.5 to 8.5Gy for prostatecarcinomaand fixed α/β values of 4Gy for both rectumand bladder were used to
calculatebiologically relevant parameters. TheLQ modelandgEUD formalismwere usedto transform thephysicaldosedistribution
into normalized equivalent uniform dose(gEUD2), from which TCP and NTCP were calculated. Final ranking of the radiotherapy
planswasbasedon “complication-freetumorcontrol probabilit y”.
Results:
gEUD2 to rectumandbladderdecreased by 28% and23%, respectively, in the 6.7Gy/fraction regimencomparedwith 2Gy/fraction
using “a”=5 for the gEUD calculation. A corresponding 10% decrease in NTCP was predicted for the 6.7Gy/fraction regimen
comparedwith 2Gy/fraction. Conversely, predicted TCP for hypofractionatedregimensdecreasessignificantly with increasing SF2
andα/β. We foundthat for relatively responsive tumor cells (SF2=0.4-0.5), complication-freetumor control probability wassuperior
for nearly all hypofractionatedregimensevenfor α/β valuesup to 8.5Gy. For lessresponsivetumor cells, (SF2=0.6), 6.7Gy/fx is
predicted to be inferior to standard fractionation evenwhenα/β=1.7Gy,andtheotherhypofractionationregimensremainsuperiorto
the standardfractionationfor α/β valuesup to 3.5Gy.
Conclusion:
Existingradiobiologicaldataand models predictbetter clinical results from hypofractionation thanstandardfractionationfor prostate
carcinomawhen SF2<0.5 and <5×106 clonogenic cells, implying that it is superior for early stagedisease.This is true evenwhen
tumor α/β is high.
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