AbstractID:8265Title: Hypofractiongion: WhatDoeslt Mean For ProstateCarcer
Treatment?

Purpose:

Using currentradiokiological modek, we quantiitively examinedthe predcted clinical consequencesf hypofracionationin progate

cancerradiotheapywhil e varying biologicalindicessuchasa/f3, SF2,andtotal doseanddoseperfraction.

Methods and M aterials:

Four hypofractimated treatmentregimens 22x2.94Gy, 16x3.63Gy, 12x4.3Gy, and 5x6.7Gy, were comparedwith standard
fractionation of 39x2Gy. All regimensproducesimilar EQD; to the tumor assuming/B=2.4Gy for prosate carcinona. Actual a/p

valuesranging from 1.5 to 8.5Gy for prostatecarcinomaand fixed o/p values of 4Gy for both rectumand bladder were used to

calculatebiologically relevant parametas. The LQ modelandgEUD formalism were used to transfom the physicaldosedistribution

into nomalized equivalet uniform dose(gEUD,), from which TCP and NTCP were calculated. Final ranking of the radiotherayy

planswasbasedn “complication-freetumorcontol probabiity”.

Results:

gEUD; to rectumandbladder deaeagd by 28% and 23%, respectiely, in the 6.7Gy/fraction regimencomparedwith 2Gy/fraction
using “a”=5 for the geUD cdculation. A correspondig 10% decea® in NTCP was predited for the 6.7Gy/fraction regimen
comparedwith 2Gy/fracion. Convesely, predicted TCP for hypofractionatedregimensdeaeasessignificantly with increasing SF2
anda/p. We foundthatfor relatively responsie tumor cells (SF2=0.40.5), complication-freetumor contiol probabiity wassuperior

for nearly all hypofrectionated regimensevenfor a/f3 valuesup to 8.5Gy. For lessrespmnsivetumor cells, (SF2=0.6) 6.7Gy/i is

predided to beinferior to standad fractionaton evenwhena/B=1.7Gy,andthe otherhypofractionationregimensremainsuperiorto

the stardardfractionationfor a/p valuesup to 3.5Gy.

Conclusion:

Existing radiobiologicaldataand modkls predictbeter clinical resuts from hypofractimaion thanstandardractionationfor prostate
carcinomawhen SF2<0.5 and <5x10° clonoganic cells, implying that it is supeior for early stagediseaseThis is true evenwhen
tumor a/ is high.
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