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Application of MRI and CT image fusion technology in target volume delineation of radiotherapy for local
advanced esophageal cancer
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Abstract Objective: To explore the application value of magnetic resonance diffusion weighted imaging (DWI) combined with

T2WI image fusion computed tomography (CT) image technology in target volume delineation of radiotherapy for local advanced

esophageal cancer. Methods: 31 patients with local advanced esophageal cancer in our hospital from March 2018 to March 2019 were en—
rolled in the study. The patients were examined by completed CT, conventional MRI and DWI before radiotherapy. The obtained images
were fused by Eclipse treatment planning system. The target volume of radiotherapy was delineated on both CT images and the fused im—
ages by 3 radiologists. The volume, length, thickness, coefficient of variation (CV) and ratio value (ratio of the maximum value to the mini—
mum value) of gross target volume (GTV) and clinic target volume (CTV) in the two plans were compared. The causes of differences in GTV
and CTV volume between CT images and fused images were analyzed. Results: The volume, length and thickness of GTV and CTV based on
CT were significantly larger than those based on fused images(all P<0.05). The CV and ratio values of each index delineated by the 3 ra—
diologists based on the CT images were significantly larger than those based on the fused images (all P<0.05). Multivariate analysis

showed that cervical esophageal cancer and esophageal cancer at stage T, were independent correlation factors for differences in GTV

and CTV of CT images and fused images (all P<0.05). Conclusion: Compared with CT images, DWI combined with T2W1 image fusion CT
image technology can be used to guide target volume delineation of radiotherapy for local advanced esophageal cancer and improve the consis—
tency among different physicians.
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Tab 1 Comparison of parameters related to target delineation
between CT image and fusion image/( x=s )

# 4151 cT AR ! P

GTV fEfl/em® A 93.12+10.48  85.23+x7.54  3.403  0.001

96.38+12.32  86.01£7.85 3.952 <0.001

98.21+12.87 86.48+8.01 4.308 <0.001

W

GTV K /em 9.15+0.58 8.84+0.47 2312  0.024
9.38+0.63 8.93+0.53  3.043  0.004

10.14+0.67 9.02+0.51 3.438  0.001

GTV JEE/em 4.98+0.35 4.81+x0.28  2.112  0.039
5.14+0.41 4.92+0.32 2355 0.022

5.43+0.47 5.10£0.43  2.885  0.005

683.54+52.35 615.67+47.58 5.342 <0.001
703.14+57.73  630.31£49.36  5.339 <0.001

B
C
A
B
C
A
B
C

CTV (KB em® A
B
C  726.54+61.55 641.53£52.11 5.869 <0.001
A
B
C
A
B
C

CTV KJ&/em 11.15+0.79 10.45+0.56  4.025 <0.001
11.23+0.81 10.64+0.60  3.329  0.002
12.08+0.93 10.97+0.68  5.364 <0.001

CTV J&J%/em 9.12+0.62 8.80+0.53  2.184 0.033

9.28+0.62 8.94+0.57 2.248 0.028
9.57+0.74 9.14+0.65 2.431 0.018
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R2 CTEGSMEEKRLAE GTV HHXS% CV EE Ratio E LB (vs )

Tab 2 Comparison of CV value and Ratio value of GTV related parameters between CT image and fusion image( x=s )

15 GTV 1A GTV K GTV JE

CV{H Ratio {H CV{H Ratio {H CV{H Ratio H
CT 0.25+0.10 2.15+0.68 0.21+0.09 2.04+0.61 0.18+0.08 1.92+0.57
S 0.18+0.06 1.78+0.52 0.15+0.05 1.72+0.49 0.11=0.04 1.64+0.41
t 3.342 2.407 3.245 2.277 4.357 2.220
P 0.001 0.019 0.002 0.026 <0.001 0.030
£3 CTESGSHEEGAE CTV %S5 CV {EHR Ratio ELE (s )
Tab 3 Comparison of CV value and Ratio value of CTV related parameters between CT image and fusion image( x+s )
13 CTV AR CTV KJEF CTV JEEE

CV {4 Ratio {f CV i1 Ratio {H CV1{H Ratio {H
CT 0.27+0.11 2.19+0.66 0.24+0.10 2.08+0.59 0.20+0.09 1.95+0.58
A RS 0.19+0.08 1.81+0.55 0.17+0.04 1.75+0.51 0.12+0.05 1.65+0.44
t 3.275 2.463 3.619 2.356 4.326 2.294
P 0.002 0.018 0.001 0.022 0.001 0.025

£4 CTERSHEEE GTVH CTVARERNSEERSH
Tab 4 Multi factor analysis of GTV and CTV difference between
CT image and fusion image
CT g SRl & & CT FIg SRl 1E1E
GTV AR5 CTV (KBS

S OR 95%CI P OR 95%CI P
7 1.929 0.818~4.552 0.134 1.976 0.862~4.527 0.108
FiE 1.980 1.117~3.509 0.020 1.970 1.149~3.377 0.014
T, 1 2.036 1.160~3.573 0.014 2.030 1.200~3.432 0.009
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