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Application of independent three-dimensional dose verification for volumetric modulated arc

therapy of nasopharyngeal carcinoma
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Abstract: Objective To explore the feasibility of independent three-dimensional dose verification for volumetric modulated
arc therapy (VMAT) of nasopharyngeal carcinoma (NPC). Methods The VMAT plans of 31 NPC patients were selected.
Bland-Altman method was used to analyze the consistency between independent three-dimensional dose distribution and
measured reconstructed three-dimensional dose distribution, so as to demonstrate the feasibility of independent three-
dimensional dose verification for VMAT of NPC. Based on the dose-volume histogram of independent three-dimensional
dose verification and the classification of gamma passing rate, receiver operating characteristic (ROC) curve was drawn, and
the optimal gamma passing rate threshold of independent three-dimensional dose verification for VMAT of NPC was
obtained. Results For two verification methods for VMAT of NPC, 95.34% of the test points were within the consistency
range, indicating there was a good consistency between the two verification methods. According to ROC curve and AUC
value, PTV2 was selected as the best evaluation of gamma passing rate in the independent three-dimensional dose
verification for VMAT of NPC, and its optimal threshold was 95.41%. Conclusion Independent three-dimensional dose
verification can be used as a test of the calculation accuracy of the planning system, and the pretreatment planning can be
verified quickly. The optimal threshold is helpful to screen the radiotherapy plan and provides a safe and effective technical
guarantee for the accurate implementation of radiotherapy plan.
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Tab.1 Gamma passing rate of treatment plans of nasopharyngeal
carcinoma (NPC) in three—dimensional dose verification

(n=31, %, Mean+SD)

kg CDD-TPS RDD-TPS PAH
Body 93.32+1.47 95.02+1.58 0.001
PGTVnx 94.08+3.42 92.63+3.88 0.148
PGTVnd 95.18+3.63 92.33+4.47 0.003
PTVI 94.88+2.55 92.71+3.45 0.005
PTV2 95.55+2.02 92.5542.22 0.002
T 99.38+0.71 97.85+2.73 0.060
il 97.77£2.26 99.09+1.33 0.051
e HRAR 98.79+1.80 98.28+2.61 0.348
A TR 98.62+1.48 98.54+1.60 0.823

Fofr ] 2 7 5 y 38 3 R A ME S 86.21%~100.00% , ~F-F4)
(95.81+3.10)%; Z{H-14.4%~14.28%, F341(1.17+3.93)%.
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Fig.1 Mean—difference scatter plot of gamma passing rates in
CDD-TPS and RDD-TPS
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Tab.2 Absolute percentage dose difference in dosimertric parameters of NPC plan (n=31, %)
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Fig.2 Receiver operating characteristic curves of 5 different kinds

of structures in NPC plan
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Tab.3 The optimal threshold parameters determined by the ROC

curve of 5 kinds of structures in NPC plan

kst AUC  BIFXIE RAERE/ % RRAE R
Body 0.834  0.660~1.000 94.35 0.582
PGTVnx 0.924  0.830~1.000 95.13 0.745
PGTVnd 0.772  0.610~0.933 94.97 0.602
PTV1 0.916  0.853~1.000 94.67 0.709
PTV2 0.946  0.856~1.000 95.41 0.826
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