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Evaluation of the non-uniformity of self-developing EBT3 film and its influence on tomotherapy

dose verification

WANG Xiaoshen, DAI Xiangkun, CHEN Gaoxiang, CONG Xiaohu, WANG Jinyuan, SONG Mingyong, XU Shouping
Department of Radiotherapy, Chinese PLA General Hospital, Beijing 100853, China

Abstract: Objective To investigate the dose-response non-uniformity of self-developing EBT3 film and its influence on the
performance of the film for dose quality assurance of tomotherapy plan. Methods Ten EBT3 films from the same batch
were selected for analysis. Each film was divided into 8 areas, and after exposure to irradiation of different doses, the dose-
response non-uniformity of the film was assessed, and the measured and corrected dose-response curves A and B were
created. Ten intensity-modulated radiotherapy (IMRT) plans from the TomoHD system were selected for dose verification
using EBT3 films, and the gamma passing rates were analyzed with the dose-response curves A and B. Results The non-
uniformity of the pixel values in the 10 films was analyzed, and the coefficients of variationof the pixel values in each film
were 2.32%, 1.32%, 0.74%, 1.20%, 0.87%, 0.72%, 0.88%, 0.72%, 1.00%, and 0.70%. Analysis of the 10 IMRT plans with
the dose-response curves A and B showed that the passing rates of the films differed significantly between the two groups
for gamma values of 1.5 (P=0.007) and 1.0 (P=0.008) but not for a gamma value below 1.0. Conclusion The self-
developing films showed differences in the dose- response non- uniformity, which was also related inversely with the
exposure dose of the films. Correcting the EBT3 dose- response curves is necessary in clinical dose verification of the
tomotherapy plans, especially for the low dose areas.
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Tab.1 Parameters relevant to the pixels in different regions of the 10 films

Parameter a b © d f g h i ]
Mean 6135.6 7 002.5 8460.2 9799.3 10 954.8 12011.0 12971.2 14 708.2 16 481.2 19 532.6
SD 142.6 92.4 62.9 117.8 86.0 114.3 105.3 164.1 136.7
C.V/% 2.32 1.32 0.74 1.20 0.72 0.88 0.72 1.00 0.70

C.V: Coefficient of variation; SD: Standard deviation
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Tab.2 Passing rates of the films in tomotherapy plans analyzed with different dose-response curves for different gamma values (%)
Dose-response curve A Dose-response curve B
Project
y=1.50 y=1.00 y=0.75 7=0.50 y=1.50 7=1.00 y=0.75 7=0.50
A 97.4 94.3 89.2 78.0 99.9 98.6 94.3 81.5
B 99.2 87.3 75.2 55.8 99.8 92.6 84.7 70.7
C 94.1 83.1 73.0 56.6 99.9 94.1 81.9 60.3
D 100.0 98.6 91.1 69.4 100.0 97.1 83.9 50.0
E 97.1 93.1 84.3 60.7 100.0 97.1 81.1 53.6
F 91.7 80.9 70.9 56.8 98.2 88.9 76.5 59.9
G 94.8 85.1 72.5 55.6 99.7 88.8 76.6 56.7
H 99.4 94.9 85.9 67.3 100.0 95.2 84.8 67.3
I 99.9 96.8 88.7 69.7 99.7 96.6 90.7 76.2
J 96.1 90.3 81.5 62.0 99.8 97.0 91.4 72.2
Mean 97.0 90.4 81.2 63.2 99.7 94.6 84.6 64.8
SD 2.8 6.1 7.7 7.6 0.5 3.5 6.1 10.3
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[ -A,II-A, and Il-A display gamma value distributions analyzed with dose-response curve A

in three patients; [ -B, I -B, and Il[-B present gamma value distributions analyzed with dose-

response curve B in three patients.
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Fig.3 Gamma value distribution analyzed with two dose—response curves
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