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Abstract: Objective: To explore the value of MRI radiomics in evaluating pathological complete response (pCR) after
neoadjuvant chemoradiotherapy(nCRT) in patients with locally advanced rectal cancer(LARC). Methods: Between October 2021
and January 2024, a total of 203 patients with LARC were retrospectively gathered from two medical centers: Nanfang
Hospital of Southern Medical University (Center 1, n=142) and Guangdong Provincial Hospital of Traditional Chinese Medicine
(Center 2, n=61). High-resolution MRI examinations following nCRT were conducted using 3.0T MR equipment from four
different models across the two centers. Subsequently, two radiologists delineated the volume of interest(VOI) encompassing the
entire tumor lesions on T,WI and diffusion weighted imaging(DWI) images obtained after nCRT. Subsequently, radiomic features
were extracted from these delineated VOIs for further analysis. Patients from Center 1 were stratified into a training set(n=113)
and an internal validation set (n=29) at a ratio of 4:1, while the patients from Center 2 were utilized as an independent
external test set. Pearson correlation coefficients was used for dimensionality reduction. Radiomics models were constructed
with five classifiers, including support vector machine, linear discriminant analysis, random forest, Logistic regression, and
gaussian process, and the classifier with the best model performance was selected. Evaluating the model’s assessment
performance was based on the area under the curve(AUC) of the receiver operating characteristic(ROC) curve. Results: A total
of 1888 radiomics features were extracted from T,WI and DWI images after nCRT. After dimensionality reduction and feature

selection, twelve most valuable radiomic features were obtained, comprising 5 features from the T,WI sequence and 7 features
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from the DWI sequence. These features encompass 1 morphological feature, 1 first—order feature, 1 laplacian of gaussian

feature and 9 wavelet features. The radiomics model was constructed using gaussian process. The model achieved AUC values

of 0.999, 0.812, and 0.803 for the training set, internal validation set, and external test set, respectively. Conclusion: A

predictive MRI-based radiomic model demonstrates promising accuracy in assessing treatment response to nCRT in patients

with LARC. This model has been validated using an independent external test set, suggesting its potential utility for guiding

clinical decision—-making.
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Figure 1. A 32-year man with LARC showed poor response to nCRT. The whole tumor (Figure 1b, red area) was marked on the edge

of the lesion on the T,WI image (Figure la); the whole tumor (Figure 1d, red area) was marked on the edge of the lesion on the DWI image

(Figure lc).
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Figure 2. The receiver operating characteristic (ROC) curve and the area under the curve (AUC) of the radiomics model constructed by
different classifiers in the training set(Figure 2a), internal validation set(Figure 2b) and external test set(Figure 2c¢). GP: Gaussian process; RF:

Random forest; LR: Logistic regression; LDA: Linear discriminant analysis; SVM: Support vector machine.
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