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Establishment and application of breast cancer risk nomogram based on
ultrasound morphological quantitative features

HOU Yin,ZHANG Panpan,ZHANG Qingling
Department of Ultrasound Diagnosis , the Second Hospital of Anhui Medical University , Hefei 230601, China

ABSTRACT Objective To use machine learning methods to construct an prediction model of breast cancer risk
nomograme based on ultrasound morphological quantitative features, and to verify the feasibility and practicality of the model by
means of internet online application. Methods A total of 1046 patients with breast lesions who comfired by pathology were
collected in the study.They were divided into 732 cases in the training set (430 were malignant) and 314 cases in the validation
set (199 were malignant) according to a 7: 3 ratio of random numbers. The ultrasound morphological features including aspect
ratio (AR) , circularity (C) , modified Feret angle (MFA) , solidity (S) were quantified using the Image] analysis software.
Univariate analysis was used to compare the quantitative features and age of benign and malignant breast lesions in the training
set, and machine learning technology was used for multivariate analysis to determine the independent risk factors affecting
cancer risk, and a nomogram prediction model was constructed. The validation set data was used to test the effectiveness of the
model, the receiver operating characteristic (ROC) curve was drawn, the diagnostic effectiveness of the model was analyzed, and
an online application was designed and developed.Results  Univariate analysis showed that there were significant differences in

AR, C,MFA,S and age between benign and malignant breast lesions (all P<0.05) .Multivariate analysis showed that AR, C and
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age were independent risk factors for malignancy (all P<0.05).Based on the above independent risk factors, a nomograph model

for risk prediction of breast cancer was constructed and presented in the form of an internet online application.The area under the

ROC curve of breast cancer in the model’s internal validation training set was 0.931, with a sensitivity of 88.1% and a specificity

of 85.4%.The area under the ROC curve of breast cancer in the external validation validation set was 0.901, with a sensitivity of

84.2% and a specificity of 85.8%.The calibration curve showed that the calibration degree of the model was good , and there was

no significant deviation between the predicted risk and the actual risk. Conclusion The nomograph prediction model of breast

cancer risk constructed by machine learning technology has good diagnostic efficiency, and the model presented by internet online

application makes it more operable and practical,, which will help to make individualized prediction and treatment decisions for

patients.

KEY WORDS Ultrasonography; Breast tumor, malignant; Machine learning; Clinical prediction models; Nomogram;
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Echocardiographic manifestations of cardiac compression by
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