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The ultimate goal of radiotherapy isto eliminate all the tumor cellsin the treatment target volume while sparing nearby normal tissues. It is helpful to evaluate
the effect of different target dose distributions on the tumor local control probability (TLCP). The basic relationship between dose and cell survival can be
correlated using a linear-quadratic model with a set of a and B parameters. T he resulting Poi sson-statistics based expression TLCP yields extremely steep TLCP
vs. target dose. In this work, we have used a previoudy established TLCP model and a range of parameters based on published data. We added an inter-patient

variation in « and P through the parameters ¢ and cB. Asc and cB increase, the dope of the TLCP dose-response curve decreases. The effect of
a a

heterogeneous target distributions on TLCP was analyzed assuming a Gaussian differential dose-volume distribution (a mean target dose D and a deviation cD).
The TLCP values were calculated for a = 0.134 - 0.35, o/ = 1.5 - 100000, ca/a =0-043 and cD/D =0-0.25. The results showed that TLCP decreases as

target dose uniformity deteriorates. When ¢ = 0, small variation (e.g. cold spot) in target dose could have a serious effect on TLCP. When J is comparable to o,
a

the effect of target dose inhomogeneity becomes more significant. These results provided useful information for radiobiol ogical modeling and treatment design

using new dose scheme and/or advanced treatment techniques.



