
AbstractID: 6463 Title: Hypofractionation results in a decrease in tumor cell killing
compared to standard fractionation as a result of tumor hypoxia

Purpose: Tumor hypoxiahasbeenobservedin manyhumancancersandhasbeenshownto correlate with treatmentfailurein
radiotherapy. Thepurposeof this study is to quantify theeffectof radiation fractionation on tumorcell killing assuming a realistic
distribution of tumor oxygenation and full reoxygenation betweenfractions. Thesensitivity of theresults to variationsin the
radiobiologically hypoxic fraction, thedose perfraction, andtumor cell intrinsic radiosensitivity is evaluated.

Method and Materials: A probabilitydensity function for thepartial pressureof oxygenin a tumorcell population is quantified asa
functionof radialdistancefrom thecapillary wall. Estimatesof theoxygenpartialpressuresfor subpopulationsof tumorcellsare
used to determine thecorrespondingoxygenenhancementratios(OERs) for cell killing. Theoverallsurviving fractionof a tumorcell
population consistingof maximally resistantcells,cellsat intermediatelevelsof hypoxia,andwell-oxygenatedcellsis calculatedasa
functionof doseperfraction for anequivalenttumor biological effective dose(BED).

Results:Our model predictsthattumor cell killi ng decreasesby a factorof 105 over a radial distance of 130 µm assuminga partial
oxygenpressureof 60 mmHgat thecapillarywall. For headandneck(α/β = 10 Gy) andprostate(α/β = 3.0Gy) cancer,thesurviving
fractionof cells over a full treatmentcourseincreasesby a factor of 103 asthedoseper fraction is increasedfrom 1−24 Gy and 1−18
Gy, respectively. Thetotal dosedeliveredfor each doseper fraction is calculatedto achieveequivalent tumorBED values for
reference headandneck andprostatetreatments.

Conclusion: Hypofractionationof a radiotherapyregimenresults in reducedtumor cell killing comparedto conventionalfractionation
for tumorswith regionsof hypoxia.


