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Tab.1 General clinical information of

183 cases of rectal cancer
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Fig. 1 Images before and after data pre-processing
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Fig.2 Three-dimensional convolutional neural network structure
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Fig. 3 ROC curve of rectal cancer

tumor staging prediction model
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Tab.2 Diagnosis results by neural

network model and manual method
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Application of 3D Convolutional Neural Network Model Based on
ADC Map in Determining T-Stage of Rectal Cancer
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of Fujian Medical University, Fuzhou 350212, China;
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of Fujian Medical University, Fuzhou 350005, China

ABSTRACT: Objective To improve staging accuracy for rectal cancer by using a three-dimensional
(3D) convolutional neural network and the ADC values of DWI images. Methods A retrospective analy-
sis of 183 cases of rectal cancer was performed. 160 cases were used as training data and 23 cases as test
data (T1/T2: 13, T3/T4: 10), and the training data were expanded 4 times by horizontal and vertical im-
age flipping. The tumor T-stage was classified and predicted based on the 3D convolutional neural net-
work, and the 10-fold cross-validation method was used to reduce over-fitting. = The diagnosis accuracy
and reliability of the neural network model were analyzed using ROC curve. Results 23 cases were test-
ed using our model. The diagnosis accuracy of the T-stage was 82. 6% , and the AUC value, sensitivity,
and specificity were 0. 850, 84. 6%, and 80. 0%, respectively. Conclusion A 3D convolutional neural
network model based on ADC values without pre-extracting features was proposed to predict the T-stage of
rectal cancer, which improved the accuracy and efficiency compared with the manual staging method.

KEY WORDS: convolutional neural network; ADC images; rectal cancer; T staging
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