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Clinical value of a nomogram based on ultrasound radiomics and clinical data for
predicting axillary lymph node metastasis in
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ABSTRACT Objective To construct a nomogram model based on ultrasound radiomics and clinical data, and to
explore its clinical value in predicting lymph node metastasis in breast cancer.Methods A total of 227 breast cancer patients
diagnosed by surgical pathology in our hospital were selected and randomly divided into a training set of 159 cases and a
validation set of 68 cases at a ratio of 7: 3. Among them, the training set was further divided into a metastasis group of 66 cases
and a non—metastasis group of 93 cases, the validation set was divided into a metastasis group of 28 cases and a non—metastasis
group of 40 cases based on the presence or absence of lymph node metastasis.The differences in clinical data and

ultrasonographic characteristics between the two groups in the training set were compared.Multivariate Logistic regression
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analysis was used to screen the independent influencing factors for predicting lymph node metastasis of breast cancer. The
radiomics characteristics of the training set were collected and extracted.The maximum relevance minimum redundancy (mRMR)
alogorithm and minimum absolute contraction selection operator (LASSO) were used to screen the optimal characteristics , the
radiomics score (Rad-score) was calculated and compared between the metastasis group and the non—metastasis group in the
training set and validation set. A nomogram model was constructed based on clinical data, ultrasonographic characteristics and
RS. Receiver operating characteristic (ROC) curve, calibration curve and clinical decision curve were drawn to evaluate the
discrimination, calibration and clinical applicability of the model, respectively. Results  In the training set, there were
statistically significant differences in histological grade, HER-2, Ki-67, vascular invasion, maximum tumor diameter, tumor
shape and blood flow grade between the metastasis group and the non—metastasis group (all P<0.05). Multivariate Logistic
regression analysis showed that the histological grade, HER-2, vascular invasion, maximum tumor diameter, tumor shape and
blood flow grade were all independent influencing factors for predicting lymph node metastasis in breast cancer (OR=0.431,
2.264,2.719,3.594,4.065,3.756, all P<0.05).Four optimal radiomics characteristics were obtained by mRMR alogorithm and
LASSO regression analysis, the Rad—score of the metastasis group and the non—metastasis group in the training set and validation
set were (0.56+0.18) points, (0.25+0.09 ) points and (0.62+0.19) points, (0.36+0.12) points, respectively, the differences were
statistically significant (both P<0.05).Nomogram model was constructed based on independent influencing factors (histological
grade, HER-2, vascular invasion, maximum tumor diameter, tumor shape, blood flow grade) and Rad-score.ROC curve analysis
showed that the areas under the curve of the model for predicting lymph node metastasis in breast cancer in the training set and
the validation set were 0.925 (95% confidence interval: 0.891~0.959) and 0.932 (95% confidence interval: 0.898~0.966) ,
respectively.Calibration curve analysis showed that the predicted value of the nomogram model was basically consistent with the
actual value.Clinical decision curve analysis showed that when the threshold probability was 2%~94%, the net benefit value of
nomogram in predicting lymph node metastasis in breast cancer was high. Conclusion The nomogram constructed based on
ultrasound radiomics and clinical data has good application value in predicting lymph node metastasis in breast cancer.
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