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Preliminary study on the distributions of dose differences and their correlations with tumor

types in independent verification
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Abstract: Objective To explore the distributions of dose differences and their correlations with tumor types in independent
three-dimensional dose verification for intensity-modulated radiotherapy (IMRT) plan, and to establish prediction models.
Methods The fixed field IMRT plans of 180 patients with head and neck, chest, and abdominal tumors were collected.
Independent sample #-test was used to analyze the consistency between the initial dose calculated in treatment planning
system and the verified dose for evaluating the feasibility of independent validation. The distributions of planning target
volume (PTV) dose differences among different tumor types were analyzed. The correlations of PTV dose differences with
conformity index (CI) and homogeneity index were analyzed using correlation analysis and multiple linear regression
method. Results The PTV dose differences for head and neck, chest, and abdominal tumors were within £1.2%, and the
average 3%/3 mm gamma passing rate between the initial dose and the verified dose was higher than 99.5%, indicating good
consistency in dose distribution between independent validation and treatment planning system. The distributions of PTV
dose differences were different in head and neck, chest, and abdominal plans, and were significantly correlated with CI which
could be used to preliminarily determine the PTV dose differences in independent validation. The multiple regression
equation based on CI and homogeneity index could be used to estimate the dose verification differences of IMRT plan.
Conclusion Independent verification can quickly achieve pre-treatment validation for radiotherapy plans, improving the
efficiency of quality control of radiotherapy plans. The estimation based on dose differences provides guidance for
optimizing radiotherapy plans.
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Table 1 Dosimetric comparison of PTV for head and neck, chest, and abdominal tumors (Mean+SD)

LD Sk A Jig &8 JiE#B Pi

SKER vs MOFR kB vs IEEE S vs I HES
CI 0.86£0.04 0.73+0.10  0.86+0.04 0.000 0.682 0.000
HI 0.11£0.06  0.17+0.09  0.11+0.04 0.016 0.862 0.000
YRR/ % 99.27+0.84 99.37+1.26 99.87+0.19 0.523 0.005 0.001
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Figure 1 Boxplot of PTV dose differences among different plans
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Table 2 Comparison of PTV dose differences for head and neck, chest, and abdominal tumors (%, Mean+SD)

: M SEREA K56 P
S Sk #H Jég JE B
SKETER vs MOFE Sk S v JE Jig 8 v JiE B

D,,, -0.21+0.71 1.11£1.12 -0.33+0.34 0.000 0.539 0.000
D)7 -0.99+1.31 0.03+1.63 -0.71£0.51 0.029 0.437 0.000
D,.  -0.69+0.61 0.04+0.75  -0.70+0.38 0.001 0.960 0.000
Dsgo, -0.72+0.58 -0.06+0.72 -0.73+0.40 0.002 0.943 0.000
D -1.19+£1.03 -0.15+1.32 -0.76+0.48 0.006 0.147 0.000
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Table 3 Correlations of PTV dose differences with CI and HI

CI HI

28
Pearson FIC 2% PIH Pearson HIE 2% P1H
D,, -0.527 0.000 0.455 0.000
Dygs 0234 0.004 0.055 0.503
-0.469 0.000 0.455 0.000
D.y, -0.442 0.000 0.458 0.000
Dy, -0.316 0.000 0.282 0.000
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Table 4 Multiple regression coefficients of different models

@] HI

28 RE R E[H Qi IS
———— i Pld ——— PfE

B SE B SE
D,,  -4.645 0919  -5.053  0.000 3611 1143 3160  0.002
D,  -2.350  0.598  -3.932  0.000 2.650 0743 3568  0.000
Dy,  -1.967 0576 -3.416  0.001 2735 0716 3.821  0.000
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Figure 2 Boxplot of gamma passing rates in OAR
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