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Preoperative prediction of T-stage of rectal cancer based on IVIM multiparameter MRI radiomics
ZHANG Tian-qi, WANG Qian-ting, LI Ming-yang, et al. Department of Radiology,the First Hospital
of Jilin University,Changchun 130000,China

[ Abstract] Objective: To investigate the value of multiparameter radiomics model based on intra-
voxel incoherent motion (IVIM) functional image and high-resolution T, WI image in the prediction of
preoperative T-stage of rectal cancer. Methods: The MR images and clinical data of 83 patients with
rectal cancer who underwent rectal high-resolution MRI and IVIM scanning and were received surgery
within 2 weeks from January 2019 to January 2020 in the first hospital of Jilin University were ana-
lyzed retrospectively. They were randomly divided into training group and validation group (58:25).
Two radiologists used ITK-snap software to draw the edge of the primary tumor in DWI (b=1000s/mm?*)
and high-resolution T; WI sequence,and mapped the DWI-ROI to IVIM images ( ADC,., « Duap « Loy ) -
RIAS software was used for feature extraction, analysis, and modeling. 1427 radiomics features were
extracted from each VOI of high-resolution T, WI,DWI, ADC, D,,,, and f{,.,, sequences. Finally, 7135 ra-
diomics features were extracted from each patient's MR image. The imaging features with the highest
predictive value in the single sequence were selected by lasso algorithm,and the single sequence Rad-

score was established by logistic regression model. The radiomics features obtained after dimensionali-
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ty reduction of each single sequence are fused,and then the lasso algorithm is used for dimensionality

reduction again. Finally, 32 most valuable radiomics features in multiple sequences are obtained. Simi-

larly,the logistic regression model is used to construct the multi sequence fusion T-stage prediction
Rad-score. Results: 83 cases were included (T1:T2:T3:T4=6:16:47:14). The Rad-score was estab-
lished by logistic regression model. Its diagnostic efficacy in the validation group was as follows: AUC
=0.929 (95%CI:0. 78 ~1. 00),and the sensitivity and specificity were 0. 81 and 0. 75 respectively.

Conclusion : The multiparameter radiomics model based on IVIM image and high-resolution T, WI im-

age established in this study has a certain value in predicting the T-stage of rectal cancer before opera-

tion.

[Key words] Rectal cancer; T stage; Intravoxel incoherent motion; Radiomics; Magnetic reso-

nance imaging; Diffusion weighted imaging
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