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Multimodal MRI radiomics and SHAP analysis for predicting
lymphovascular invasion of rectal cancer

TAO Xiang's, LIU Mengyue's CHEN Fang', ZHUANG Ying®, GU Qinghua'"
(1. Department of Radiology, 2. Department of Pathology. Suzhou Yongding Hospital, Suzhou 215200, China)

[ Abstract | Objective ~ To explore the value of multimodal MRI radiomics and SHAP analysis for predicting
lymphovascular invasion (LVI) of rectal cancer (RC). Methods Totally 157 RC patients who underwent rectal MR
examination were retrospectively included and randomly divided into training set (n=109) and test set (n=48) at a ratio of
7 + 3. ROI of lesions in oblique and transverse high-resolution T2WI and contrast-enhanced T1IWI (T1C) were segmented
layer by layer, radiomics features were extracted. T2WI, T1C and T1C-T2WI models were established, and the best
radiomics model was selected to construct a combined model with clinical features. Receiver operating characteristic (ROC)
curves were drawn, and the area under the curve (AUC) was calculated to evaluate efficacy of these models. SHAP
analysis was then used to evaluate the interpretability of prediction of the models. Results MR extramural vascular
invasion (EMVI) was identified as an independent clinical predictor, and a clinical model was constructed. Fifteen, 9 and
17 features were selected from T2WI, T1C and T1C-T2WI, respectively, and relative models were constructed. T1C-
T2WI model was the best radiomics model. A combined model was established based on T1C-T2WI model combining with
MR EMVI, and AUC of the combined model in training and test sets was 0. 924 and 0. 899, respectively, higher than that
of clinical model and T1C-T2WI model, having good predicting probabilities and good clinical net returns. SHAP analysis
revealed the key variables that affect the prediction of multimodal models. Conclusion Multimodal radiomics combined
with clinical features could effectively predict LLVI status of RC. SHAP could well explain the influence of features on
model’s prediction probability.
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