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Influence of Cell Survival Experiment Data Processing on the Calculated
Values of Biological Dose Distribution in Carbon Ion Radiotherapy

DUAN Xingzhu!>*# MA Yuanyuan'?** ZHANG Hui'?>3*#, DAI Zhongying!>**, LI Qiang!>** LIU Xinguo!?>*T

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. Key Laboratory of Heavy lon Radiation Biology and Medicine of Chinese Academy of Sciences, Lanzhou 730000, China,
3. Key Laboratory of Basic Research on Heavy lon Radiation Application in Medicine, Lanzhou 730000, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The influence of different data processing methods on the fitting values of linear square(LQ) model parameters and
the calculated values of biological dose distribution used in treatment planning were investigated in the cell cloning survival
experiment. Four sets of LET-a and LET-f data were obtained based on the LQ model fitted to the data from the clonogenic
survival experiments of carbon ion irradiated cells from T98G cells, according to whether the standard deviation of the cell
survival rate was taken into account, and the plating efficiency was taken into account in two different ways, respectively, and
three of them were selected to build the basedata of three datasets of the matRad treatment planning system for the treatment
planning study. When only the 0 Gy plating efficiency was considered, whether the fitting considered the standard deviation of
survival rate had little influence on the o value when the LET was low, but had a greater influence on the f value; With the
LET getting larger, it had a greater impact on the a value and a lesser impact on the § value. When considering the standard
deviation of survival rate, the deviations of fitting results in 2 different ways to consider the plating efficiency were small. Ex-
cept for 200 keV/pum, the relative deviation of a values between the two groups did not exceed £10%. Planset2 always overes-
timated D, .., Dpnin and Dgs compared to Plansetl. The results illustrate that whether the standard deviation of survival rate
were considered or not had a greater influence on the fitted a, S coefficients than considering the plating efficiency in 2 differ-
ent ways. The relative deviation range of biological dose distribution’s calculation values among different datasets in the treat-
ment planning system was smaller than the relative deviation range of « and f values of each group obtained by fitting the ex-
perimental data.
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