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Supplementary

Figure S1 Boxplot of model AUC across 5 folds for Clinical, Radiomics, and Radiomics-Clinical dataset. AUC, area under the curve.

Table S1 MRI sequences and acquisition parameters in The First Hospital of Qinhuangdao and the Maternal and Child Health Hospital of 
Qinhuangdao

Hospital System Sequence TR/TE (ms) Matrix
Slice thickness 

(mm)
Fat 

suppression

The First Hospital of Qinhuangdao 1.5 T Siemens Avanto MRI DCE 3.5/1.4 448×381 1 Yes

3.0 T GE Architect MRI DCE 4.2/2.1 320×320 1 Yes

The Maternal and Child Health 
Hospital of Qinhuangdao

1.5T Siemens ESSENZA MRI DCE 3.0/1.5 340×340 1 Yes

DCE, dynamic contrast enhancement; MRI, magnetic resonance imaging; TE, time of echo; TR, time of repetition.



Table S2 Model performance metrics across 5-fold cross-validation

Model Dataset Fold AUC Accuracy Precision Recall (Sensitivity) Specificity F1 Score

Logistic regression Clinical 1 0.686839 0.674699 0.708333 0.459459 0.847826 0.557377

Logistic regression Clinical 2 0.647059 0.674699 0.733333 0.323529 0.918367 0.44898

Logistic regression Clinical 3 0.782726 0.795181 0.8 0.461538 0.947368 0.585366

Logistic regression Clinical 4 0.682382 0.698795 0.6875 0.354839 0.903846 0.468085

Logistic regression Clinical 5 0.757353 0.73494 0.777778 0.4375 0.921569 0.56

Random forest Clinical 1 0.827556 0.819277 0.805556 0.783784 0.847826 0.794521

Random forest Clinical 2 0.923169 0.855422 0.866667 0.764706 0.918367 0.8125

Random forest Clinical 3 0.861673 0.819277 0.703704 0.730769 0.859649 0.716981

Random forest Clinical 4 0.855149 0.795181 0.791667 0.612903 0.903846 0.690909

Random forest Clinical 5 0.865502 0.795181 0.8 0.625 0.901961 0.701754

SVM Clinical 1 0.63161 0.650602 0.7 0.378378 0.869565 0.491228

SVM Clinical 2 0.670468 0.686747 0.75 0.352941 0.918367 0.48

SVM Clinical 3 0.759784 0.807229 0.8125 0.5 0.947368 0.619048

SVM Clinical 4 0.653846 0.686747 0.666667 0.322581 0.903846 0.434783

SVM Clinical 5 0.699755 0.722892 0.736842 0.4375 0.901961 0.54902

K-Nearest Neighbors Clinical 1 0.732961 0.650602 0.642857 0.486486 0.782609 0.553846

K-Nearest Neighbors Clinical 2 0.814226 0.722892 0.72 0.529412 0.857143 0.610169

K-Nearest Neighbors Clinical 3 0.761808 0.710843 0.541667 0.5 0.807018 0.52

K-Nearest Neighbors Clinical 4 0.83964 0.746988 0.708333 0.548387 0.865385 0.618182

K-Nearest Neighbors Clinical 5 0.744485 0.662651 0.571429 0.5 0.764706 0.533333

Naive bayes Clinical 1 0.654524 0.638554 0.666667 0.378378 0.847826 0.482759

Naive bayes Clinical 2 0.605042 0.686747 0.9 0.264706 0.979592 0.409091

Naive bayes Clinical 3 0.761808 0.771084 0.769231 0.384615 0.947368 0.512821

Naive bayes Clinical 4 0.67866 0.686747 0.727273 0.258065 0.942308 0.380952

Naive bayes Clinical 5 0.75674 0.710843 0.785714 0.34375 0.941176 0.478261

AdaBoost Clinical 1 0.794947 0.710843 0.724138 0.567568 0.826087 0.636364

AdaBoost Clinical 2 0.788115 0.686747 0.666667 0.470588 0.836735 0.551724

AdaBoost Clinical 3 0.8222 0.759036 0.615385 0.615385 0.824561 0.615385

AdaBoost Clinical 4 0.818238 0.759036 0.72 0.580645 0.865385 0.642857

AdaBoost Clinical 5 0.849877 0.819277 0.814815 0.6875 0.901961 0.745763

Logistic regression Radiomics 1 0.925382 0.795181 0.857143 0.648649 0.913043 0.738462

Logistic regression Radiomics 2 0.889556 0.771084 0.8 0.588235 0.897959 0.677966

Logistic regression Radiomics 3 0.940621 0.855422 0.85 0.653846 0.947368 0.73913

Logistic regression Radiomics 4 0.939206 0.855422 0.806452 0.806452 0.884615 0.806452

Logistic regression Radiomics 5 0.948529 0.879518 0.892857 0.78125 0.941176 0.833333

Random forest Radiomics 1 0.81698 0.795181 0.8125 0.702703 0.869565 0.753623

Random forest Radiomics 2 0.77401 0.686747 0.653846 0.5 0.816327 0.566667

Random forest Radiomics 3 0.896424 0.819277 0.72 0.692308 0.877193 0.705882

Random forest Radiomics 4 0.884305 0.891566 0.892857 0.806452 0.942308 0.847458

Random forest Radiomics 5 0.877451 0.831325 0.8 0.75 0.882353 0.774194

SVM Radiomics 1 0.917156 0.771084 0.821429 0.621622 0.891304 0.707692

SVM Radiomics 2 0.879952 0.783133 0.807692 0.617647 0.897959 0.7

SVM Radiomics 3 0.958165 0.903614 0.875 0.807692 0.947368 0.84

SVM Radiomics 4 0.959677 0.879518 0.83871 0.83871 0.903846 0.83871

SVM Radiomics 5 0.965074 0.879518 0.923077 0.75 0.960784 0.827586

K-Nearest Neighbors Radiomics 1 0.725617 0.638554 0.62963 0.459459 0.782609 0.53125

K-Nearest Neighbors Radiomics 2 0.729892 0.710843 0.708333 0.5 0.857143 0.586207

K-Nearest Neighbors Radiomics 3 0.847166 0.807229 0.727273 0.615385 0.894737 0.666667

K-Nearest Neighbors Radiomics 4 0.789702 0.73494 0.695652 0.516129 0.865385 0.592593

K-Nearest Neighbors Radiomics 5 0.836397 0.783133 0.733333 0.6875 0.843137 0.709677

Naive bayes Radiomics 1 0.725029 0.626506 0.565217 0.702703 0.565217 0.626506

Naive bayes Radiomics 2 0.687275 0.686747 0.611111 0.647059 0.714286 0.628571

Naive bayes Radiomics 3 0.782051 0.73494 0.555556 0.769231 0.719298 0.645161

Naive bayes Radiomics 4 0.799007 0.759036 0.666667 0.709677 0.788462 0.6875

Naive bayes Radiomics 5 0.840074 0.783133 0.818182 0.5625 0.921569 0.666667

AdaBoost Radiomics 1 0.912456 0.831325 0.794872 0.837838 0.826087 0.815789

AdaBoost Radiomics 2 0.915366 0.807229 0.821429 0.676471 0.897959 0.741935

AdaBoost Radiomics 3 0.914305 0.843373 0.724138 0.807692 0.859649 0.763636

AdaBoost Radiomics 4 0.937965 0.86747 0.857143 0.774194 0.923077 0.813559

AdaBoost Radiomics 5 0.938725 0.927711 0.90625 0.90625 0.941176 0.90625

Logistic regression Clinical + Radiomics 1 0.93067 0.819277 0.866667 0.702703 0.913043 0.776119

Logistic regression Clinical + Radiomics 2 0.866747 0.795181 0.814815 0.647059 0.897959 0.721311

Logistic regression Clinical + Radiomics 3 0.935223 0.86747 0.857143 0.692308 0.947368 0.765957

Logistic regression Clinical + Radiomics 4 0.955955 0.879518 0.862069 0.806452 0.923077 0.833333

Logistic regression Clinical + Radiomics 5 0.949142 0.855422 0.884615 0.71875 0.941176 0.793103

Random forest Clinical + Radiomics 1 0.825793 0.759036 0.793103 0.621622 0.869565 0.69697

Random forest Clinical + Radiomics 2 0.782413 0.698795 0.666667 0.529412 0.816327 0.590164

Random forest Clinical + Radiomics 3 0.901484 0.819277 0.703704 0.730769 0.859649 0.716981

Random forest Clinical + Radiomics 4 0.897953 0.879518 0.888889 0.774194 0.942308 0.827586

Random forest Clinical + Radiomics 5 0.867647 0.843373 0.806452 0.78125 0.882353 0.793651

SVM Clinical + Radiomics 1 0.89718 0.722892 0.791667 0.513514 0.891304 0.622951

SVM Clinical + Radiomics 2 0.840936 0.746988 0.76 0.558824 0.877551 0.644068

SVM Clinical + Radiomics 3 0.94197 0.843373 0.809524 0.653846 0.929825 0.723404

SVM Clinical + Radiomics 4 0.958437 0.819277 0.863636 0.612903 0.942308 0.716981

SVM Clinical + Radiomics 5 0.939951 0.855422 0.916667 0.6875 0.960784 0.785714

K-Nearest Neighbors Clinical + Radiomics 1 0.695358 0.650602 0.681818 0.405405 0.847826 0.508475

K-Nearest Neighbors Clinical + Radiomics 2 0.721789 0.722892 0.73913 0.5 0.877551 0.596491

K-Nearest Neighbors Clinical + Radiomics 3 0.769231 0.771084 0.652174 0.576923 0.859649 0.612245

K-Nearest Neighbors Clinical + Radiomics 4 0.76737 0.73494 0.695652 0.516129 0.865385 0.592593

K-Nearest Neighbors Clinical + Radiomics 5 0.813725 0.795181 0.8 0.625 0.901961 0.701754

Naive bayes Clinical + Radiomics 1 0.721504 0.662651 0.615385 0.648649 0.673913 0.631579

Naive bayes Clinical + Radiomics 2 0.690276 0.686747 0.625 0.588235 0.755102 0.606061

Naive bayes Clinical + Radiomics 3 0.790148 0.73494 0.555556 0.769231 0.719298 0.645161

Naive bayes Clinical + Radiomics 4 0.788462 0.759036 0.689655 0.645161 0.826923 0.666667

Naive bayes Clinical + Radiomics 5 0.829657 0.783133 0.791667 0.59375 0.901961 0.678571

AdaBoost Clinical + Radiomics 1 0.937133 0.819277 0.789474 0.810811 0.826087 0.8

AdaBoost Clinical + Radiomics 2 0.903361 0.831325 0.8125 0.764706 0.877551 0.787879

AdaBoost Clinical + Radiomics 3 0.92915 0.86747 0.8 0.769231 0.912281 0.784314

AdaBoost Clinical + Radiomics 4 0.92804 0.843373 0.8 0.774194 0.884615 0.786885

AdaBoost Clinical + Radiomics 5 0.917279 0.903614 0.875 0.875 0.921569 0.875

AUC, area under the receiver operating characteristic curve.
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