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Using Radiomics and machine learning, we developed a model to predict
pathological findings after preoperative chemoradiotherapy iIn patients with resectable locally
advanced esophageal squamous cell carcinoma. A neural network was used as the machine learning
method, and a five-fold cross validation analysis was performed to improve the accuracy. The mean
predictive accuracy, specificity, sensitivity, and AUC of the model were 91.2%, 92.0%, 89.5%, and O.
97, respectively, which are very good results. The contents of this study were presented at the 33rd

Annual Meeting of the Japanese Society for High Precision Torso Irradiation and the 62nd Annual
Meeting of the American Society for Radiation Oncology. The study was also completed and accepted
for publication in an international journal.
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Table 1. Characteristics of patients.
Characteristics
Gender Male/Female 83/15
Age (year) Median (range) 66 (35-78)
Performance status 0/1/2 88/10/0
Tumor site Upper/Middle/Lower-EG] 1 22/46/30
T factor 1/2/3/4 2/16/79/1
N factor 0/1/2/3 19/52/25/2
Clinical stage IB/II/IIL/TV 4/21/58/15
Local response pCR 2jr'u:)r't—pli:'l?. 44/54

TEGI= esophagogastric junction, 2 pCR = pathological complete response.
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Figure 1. The process of the radiomics analysis and generating prediction model.
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Figure 2. Generation and testing of the prediction model. The proposed neural network model with
5-fold cross-validation was built in the model training section.
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Table 4. Model performance (%).
Model1 Model2 Model3 Modeld Model5  Average
Training  Accuracy 94.5 92.7 96.4 94.3 98.2 95.2
Accuracy 87 95.7 87 87 91.3 89.6
Testing Sensitivity 92.3 94.1 100 92.3 846 92.7
Specificity 89 56 100 59 B3.3 89.5
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Figure 3. The area under the receiver operator characteristic curve (AUC) of five prediction models
constructed by 5-fold cross-validation method. AUC scores for the models 1-5 were (.93, 0.94, 0.99,
0.92, and 0.92, respectively.
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A Machine Learning Model with Radiomics Based on PET Images to Predict Pathological Response by Neoadjuvant
Chemoradiotherapy for Esophageal Cancer.
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A prediction model for pathological findings after neoadjuvant chemoradiotherapy for resectable locally advanced esophageal
cancer based on PET images using radiomics and machine-learning.
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