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Preliminary study of radiomics features of EPID image in detecting setup errors in eye lens

radiotherapy
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Abstract: Objective To investigate the feasibility of using the radiomics features of electronic portal imaging device (EPID)
image to detect the setup errors in eye lens radiotherapy. Methods A total of 8 patients who underwent eye lens radiotherapy
were enrolled in the study. Verification plans were created based on head phantom to simulate treatment delivery. Taking the
original EPID image which was obtained without setup errors as the reference, the EPID images of different setup errors were
generated. The radiomics features of the EPID images were extracted with Pyradiomics tool, and whether radiomics features
could be used for setup errors detection in clinic was evaluated. Results Seventy-four out of 107 selected features were
observed significant correlation with the vector length of 3 directions with setup errors (P<0.05). The clinical setup errors
detection based on radiomics features was superior to that based on traditional gamma analysis. The area under curve of
traditional gamma analysis was only 0.79, while that of the most relevant univariate feature extracted by radiomics reached
0.84, and that of multivariate feature based on Ridge regression was 0.90. Conclusion For the detection of setup errors based
on EPID image, traditional gamma analysis has some limitations, and it has been demonstrated that radiomics features-based
method has better prediction performance and greater application potential.
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Fig.1 Receiver operating characteristic curve of traditional

gamma analysis for the detection of setup errors
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Tab.1 Radiomics features highly related to the vector length of 3 di-

rections with setup errors

X4 FIE r P{E
GLCM Imcl 0.597  <0.001
Idmn 0.511 <0.001
Idn 0.510  <0.001
Correlation 0.506  <0.001

Small Dependence Low Gray

GLDM 0.553  <0.001
Level Emphasis

GLRLM Run Entropy 0.671 <0.001
Gray Level Non Uniformity 0.631 <0.001
Short Run Low Gray Level Emphasis ~ 0.532  <0.001
Gray Level Variance 0.519  <0.001
High Gray Level Run Emphasis 0.517  <0.001
Short Run High Gray Level Emphasis ~ 0.515  <0.001
GLSZM Gray Level Non Uniformity 0.619  <0.001
Low Gray Level Zone Emphasis 0.595  <0.001
Zone Entropy 0.551 <0.001

Gray Level Non Uniformity
0.543  <0.001

Normalized

Small Area Low Gray Level Emphasis  0.541  <0.001
High Gray Level Zone Emphasis 0.525 <0.001

Small Area High Gray Level
) 0.513  <0.001

Emphasis
Gray Level Variance 0.510  <0.001
NGTDM Busyness 0.513 <0.001
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Fig.2 Receiver operating characteristic curve of radiomics

features—based method for the detection of setup errors
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Tab.2 Passing rates under different setup errors with 2 mm/

2% criteria for Gamma analysis (%, Mean+SD)

5| AR 1R 22 /mm Gamma 70718 i %
LR: 0, SI: 0, AP: 0 99.44+0.73
LR:2,SI: 0,AP: 0 96.61+2.46
LR: 4, SI: 0,AP: 0 91.84+3.45
LR: 0, SI: 2, AP: 0 96.75+1.66
LR: 0, SI: 4, AP: 0 94.19+1.50
LR: 0, SI: 0, AP: 2 96.75+0.76
LR: 0, SI: 0, AP: 4 91.17+£3.39
LR:2,SI: 0,AP: 4 90.05+3.60
LR: 4, SI: 0,AP: 4 86.98+5.31
LR:4,SI: 0,AP: 2 90.49+3.31
LR: 2, SI: 0, AP: 2 88.25+7.88
LR: 2, SI: 2, AP: 0 91.4245.01
LR:2,SI: 4, AP: 0 88.99+5.46
LR: 4, SI:4, AP: 0 85.32+6.42
LR:4,SI: 2, AP: 0 85.73+£6.95
LR: 0, SI: 2, AP: 2 86.044+9.34
LR: 0, SI: 2, AP: 4 83.51+8.33
LR: 0, SI: 4, AP: 4 83.474+9.66
LR: 0, SI: 4, AP: 2 87.78+6.67
LR: 2, SI: 2, AP: 2 85.444+9.90
LR:2,SI: 2, AP: 4 83.87+9.37
LR: 2, SI: 4, AP: 4 83.22+9.51
LR:2,SI: 4,AP: 2 83.97+7.62
LR: 4, SI: 4, AP: 2 80.49+6.26
LR: 4, SI: 2,AP: 2 83.17+5.80
LR: 4, SI: 2, AP: 4 80.08+6.59
LR: 4, SI: 4, AP: 4 81.73+9.06
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