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The purpose of this study is to develop a method to identify radioresistance
of liver cancers from imaging information before proton beam therapy and to establish personalized
proton beam therapy for each patient. Analysis of clinical outcomes of radiotherapy for liver cancer
has shown that tumors smaller than 2 cm rarely recur even when treated with high doses. Analysis of
the association between ADC images of MRI before proton beam therapy and local recurrence of tumors
larger than 2 cm suggests that tumors with low ADC values are more likely to recur and that ADC

values are effective in predicting treatment efficacy before proton beam therapy.

Considering that the selection of treatment with X-ray or proton beam therapy is necessary for
personalized proton beam therapy for tumors smaller than 5 cm, we created a selection model and
found three factors related to the tumors (size, location, and number of tumors) that are necessary
to consider for the selection criteria.
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Model Endpoint Factor Odds ratio (95% CI) P value
Dawson (2002)' = grade3 RILD Total tumor dlameter(cm)  6.56(1.79 - 89.52) 0.001
Number (1 vs 2) 3.95(0.04 - 2348.87) 0.571
Locatlon (hilum vs others)  42.68 (0.60 -727194.74) 0.100
Normal liver volume (cm?)  0.79(0.45 - 1.25) 0.337
Cheng (2004) 2 grade3 RILD Total tumor dlameter 5.99(1.44 - 83.83) 0.007
Number 2.77(0.04 - 1071.60) 0.648
Location 2.86(0.08 - 493.76) 0.576
Normal liver volume 0.95(0.58-1.47) 0.836
Xu (2006 2 grade3 RILD Total tumor dlameter 9.94(3.02 - 75.12) <0.001
Number 2.20(0.05 - 199.93) 0.695
Location 3.46(0.31 - 71.88) 0.316
Normal liver volume 0.76(0.47 - 1.05) 0.113
Pursely (2020)* = CP score 2+ Total tumor diameter 3.44(0.75 - 15.69) 0.043
Number 75.22(1.63 - 3463.13) 0.003
Locatlon 23.97(2.26 - 253.30) 0.001
Normal liver volume 0.69(0.45-1.07) 0.047
Pursely (2020)* = ALBI grade 1+  Total tumor dlameter 3.01(1.26 - 10.27) 0.009
Number 13.41(1.43 - 244.51) 0.020
Locatlon 8.30(1.44 - 72.23) 0.016
Normal liver volume 0.89(0.65 -1.14) 0.375
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