H38% el ] B 2 e A Vol. 38 No.6
- 692 - 2021 £ 6H Chinese Journal of Medical Physics June 2021

DOI:10.3969/j.issn.1005-202X.2021.06.007 E 5318432

SRR 5 = BB 5 Ta AR S T T

SewsE ! E T AR TR
1T e e SR b, RS WV 411105 2. WV AT iR EE By PR, 9ES MY 411101

(=B : R AR 3 TF R AT 5 B 5 20 S 545 5 257 1 R 7 2 oA A8 R AT AT 50, I i s 553507 CT %1%
T AR R TR HAE . Toik R TGLTT 6 Al KT 049 AR B2 1849], 38 it 31 X An 4 7 CT 2 14 84 Bie v Y 3 4% 3 48 5.4
CT &9 7 257 5 W 2 il 5 ) A0 il B &3 2 ) 2 [X 18] 7 g Bl 5% Jf 403 A AR R R % AR R S 3 B AR 4 2 4 A 3T B s 7
WERFIEREE, RBAFER R B ERR A TR A AW 5T 6 £ 350 ih a4 4, Z58R . (1) 7H 2k th 28 AN4FAE8Y 1h & 71
Frr W R AT H 2 B 5T 5 4.6 B 10 A A R EF, mAT 5 485 5 6.10 BB Z FE); (2) 55k B 27 AN
AE 84 J ARG ) e R W X AEAKGT R (0~20 Gy) 2 7 & X (45~65 Gy) v . 2 5% AL, HLRAAC ST J& B 8] Ak A A AR 2R & A
K5 (3) 0 3% B 15 AN AL T AT 5 B A 69 45 A2 B K B A 2P o BILS . S50 38 o AT R B AT AT e WA
PHIER T T IR TSP RS 5 Z 7 oA LA B EA KM, 18 373X s AR AR 0 35 A T AL, ST 3R A5 RSP AT 345
R e 8] A B 6 KR IAE R B A

[ 4817 | Bl 5 70 B o0 A s RAARAR 52 s A A T 28 5 2P A AR 4

[ E 422 ]R318;R818.8 [ XHErFRERL]A [ ZE 45 ]1005-202X(2021)06-0692-07

Correlation between radiation-induced lung injury and 3D dose distribution
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Xiangtan Central Hospital, Xiangtan 411101, China

Abstract: Objective To analyze the correlation between radiation-induced lung injury and dose distribution in lung cancer
patients by radiomics, and to determine the features related to CT image changes. Methods A total of 18 lung cancer patients
who were followed-up after radiotherapy were enrolled in the study. The dose distribution of diagnostic CT was obtained
from the deformation of planned CT dose distribution using the registration deformation field between planned CT and
diagnostic CT. The ipsilateral and contralateral lungs and segmented lung parenchyma for each dose rang were considered as
the regions of interest, and the radiomics features were extracted. The feature changes between before and after treatment
were compared at different dose ranges and time, and the features with distinct differences were screened out. Results
According to the dose-response curves of screening, 28 features at the 2nd week after radiotherapy which were significantly
different from those at the 4th, 6th and 10th week after radiotherapy were selected, while the overall differences between the
4th week of radiotherapy and the 6th, 10th weeks after radiotherapy were relatively small. According to the dose-response
curves of lung injury, 27 features which had stronger dose responses in the low dose area (0-20 Gy) or the high dose area (45-
65 Gy) were selected, and the feature changes were larger with the longer time after radiotherapy. For the ipsilateral and
contralateral lungs, 15 features which were obviously stratified were screened out. Conclusion By analyzing the features
changes of lung cancer patients before and after radiotherapy, the significant correlation between radiation lung injury and
three-dimensional dose distribution is confirmed. Monitoring the dynamic changes of these features has potential advantages
in assessing the pattern of radioactive lung injury over time.
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Fig.1 Flowchart of radiomics analysis
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Fig.2 Radiomics features
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Fig.3 Dose-response curves of screening
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0 7 [ i, 173 X6 fi

Pho e M ARNIPE R ARSI Bo e 7 ik el 7 WIPERS RSB SR A BCHEDR 22 , 15 B RS B A2 W CT — 4
WEALIE SR i 37y, Al AT sl N NI S B B A o HUCRITNES B IR 352 0 22 5y B (B 23 1



250 o0 e 00 0 ° e EFMZILEA
— PRI B
g5 s o o M
2 200] e o650 "'{ o R
g
!
=
<!
i

8 10 12 14
I 1)/ H

a: [R IR ER /7% & 24 ¥5F% mad/Correlation
6 33 Bt 5 =) At B 18] Ml 7 i 2%

Fig.6 Time-response curves of contralateral and ipsilateral lungs
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Tab.1 Regression coefficient estimation table of the texture features of contralateral and ipsilateral lungs
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