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Clinical value of machine learning models based on ultrasound radiomics and
deep learning features in the diagnosis of cystic
borderline ovarian tumors
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ABSTRACT Objective To construct machine learning models based on ultrasound radiomics and deep learning
features, and to explore the clinical value in the preoperative diagnosis of cystic borderline ovarian tumors (BOTs).Methods A
total of 118 patients with cystic or predominantly cystic mucinous or serous ovarian space—occuping lesions were retrospectively
collected. They were randomly divided into a training set (n=82) and a validation set(n=36) at a 7: 3 ratio.Radiomics and deep
learning features were extracted from two—dimensional ultrasound images in the training set. Multiple feature selection strategy
including intraclass correlation coefficient, univariate analysis, Pearson correlation coefficient, and recursive feature elimination

were applied to construct three diagnostic models. A radiomics model, a deep learning model, and a combined model were
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constructed for diagnosing BOTs by Auto Encoder algorithm. Receiver operating characteristic (ROC) curve was drawn to
evaluate the efficacy of each model in the preoperative diagnosis of cystic BOTs. Hosmer—Lemeshow goodness—of—fit test was
used to assess the consistency between the models’ diagnostic results and pathological findings, clinical decision curve was used
to evaluate the clinical benefits of the models.A Meta—analysis by retrieving literature on artificial intelligence in BOTs imaging
from the PubMed database was performed. Results Following a multiple stage feature selection strategy, 28 ultrasound
radiomics and 29 deep learning features were selected to construct the radiomics model and deep learning model , respectively,
while the combined model incorporated 8 ultrasound radiomics and 34 deep learning features. ROC curve analysis showed that
the area under the curve (AUC) , sensitivity, specificity of the radiomics model in the training and validation sets were 0.73,74%,
64% and 0.83,67%,75% ,respectively.The AUC, sensitivity, specificity of the deep learning model in the training and validation
sets were 0.78, 74% , 69% and 0.81, 67%, 79%, respectively. The AUC, sensitivity, specificity of the combined model in the
training and validation sets were 0.84,93%,65% and 0.87,83% ,88% , respectively.The AUC of the combined model was higher
than that of radiomics model and deep learning model. Hosmer—Lemeshow goodness—of—fit test indicated that the combined
model demonstrated good agreement between diagnostic results and pathological findings in both the training and validation sets
(P=0.58, 0.46). Clinical decision curve analysis demonstrated that the combined model indeed exhibited significantly higher
clinical translational value compared to radiomics model and deep learning model. A total of 9 artificial intelligence studies on
BOTs imaging were included.The comprehensive ROC curve analysis showed that the pooled AUC for artificial intelligence in
the diagnosis of BOTs was 0.88, with a pooled sensitivity of 78% and a pooled specificity of 85%.Conclusion Machine learning
models based on ultrasound radiomics and deep learning features have a certain clinical value for the preoperative diagnosis of
cystic BOTs.The combination of radiomics and deep learning features further enhance the diagnostic efficacy.
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