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Abstract:

In proton therapy treatment planning system, the relative biological effectiveness (RBE) is accounted for
by calculation of the biological dose. The RBE calculation biophysical methods applied in proton therapy
are derived from the Microdosimetric Kinetic Model (MKM) and the Local Effect Model (LEM). The fixed
parameters of these models are based on fit to experimental data, have special effect on the results.
Therefore, in this paper, the effect of the MKM fixed parameters, i.e. the domain radius (Rg), the nucleus
radius (Rn) and the parameters of the linear-quadratic model (00 and B) has been studied. Simulations were
performed with the GATE Monte Carlo code, using spread out Bragg peak (SOBP) dose distribution in
water. Comparisons were done between biological doses, o and D1o parameters estimated applying the
MKM with parameters based on HSG cells, and with HSG parameters varied separately by + 25%. The
results show that, the observed change in biological dose distribution due to parameter variations
demonstrates the importance of accurate fixed parameters when applying the MKM in treatment planning.
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