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Development and validation of a radiomics model for prediction of perineural invasion in rectal cancer
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[Abstract] Objective: To develop and verify a radiomics model for prediction of perineural inva-
sion in rectal cancer. Methods: 110 patients with rectal cancer confirmed by pathology after total meso-
rectal excision in our hospital from December 2016 to July 2019 were enrolled in the study. All patients
underwent high-resolution rectal MR scan. The margins of lesion were delineated on high-resolution
axial T, WI images,and 396 radiological features were extracted using AK software. The patients were
divided into training set and verification set according to the ratio of 20:13. The result of postoperative
pathology is used as the gold standard. Firstly,the omics features were initially screened by the meth-
od of maximum correlation and minimum redundancy, and 10 features with the greatest predictive
power were retained. Then LASSO regression analysis was performed to construct an image omics
model. The ROC analysis evaluate the value of the model used to predict peripheral neurological inva-
sion. Decision curve analysis were used to evaluate the clinical value of validation model. Results: 110
patients were enrolled in the study finally,72 in the training set,and 38 in the validation set. The age
(65.6+9.7 years vs 64.4+9. 8 years,t=0. 363, P=0. 719), gender (male/female,50/22 vs 26/12,
¥’ =0.012,P=0.912) and CEA [2.86(1.49,4.84)ng/mL vs 3.20(2.14,6.37)ng/mL,Z=—0.0990,
P=0. 3227 between the two groups were not significantly different. After TME, the pathology showed
24 patients with PNI, 86 patients without PNI,age (63. 9+£12. 1 years vs 64. 939. 0 years old,z=
YE& BAL:226000 YL I5 19 18 5 B Jim I g B2 g 52 48 )
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0.423,P=0.673),gender (male/female,57/27 vs 9/7,y*=0.253,P=0.615) and CEA [3.20(1.94,
4, 88)ng/mL vs 2.90(1.68,6.12)ng/mL,Z=—0. 004, P=0. 997] between PNI group and non-PNI

group were not significantly different. Nine MR radiological parameters were finally selected in the

training set. According to the formula,radscore was calculated to construct the best prediction model.

The OR value was 5. 54, P<C0. 05,the area under the training set curve was about 0. 79,and the area

under the verification set curve was about 0. 76. The decision curve shows that the net benefit rate of

the model was higher than the simple model in the threshold range from 0. 2~1. Conclusion; Models

constructed with MR radiomics data can predict peripheral nerve invasion in rectal cancer to a certain

extent.

[Key words] Rectal neoplasms; Radiomics; Magnetic resonance imaging; Peripheral nerve invasion
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