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[ Abstract] Objective: To construct and validate a clinical-imaging multiparametric Kaiser diagnostic prediction optimization model
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based on the Kaiser score (referred to as the Kaiser” model) for improving the efficacy of diagnosis of malignant risk in breast lesions.
Methods: Clinical and imaging data of patients who underwent mammography and breast magnetic resonance imaging (MRI) at the First
Affiliated Hospital of Kunming Medical University from September 2020 to November 2023 were collected, and all lesions were confirmed
pathologically. The lesions were randomly divided into a training set and a validation set in the ratio of 7:3. The following parameters
were collected, clinical factors: patient's age, age at menarche, menopausal status, family history of breast cancer status, body mass index
(BMI); Mammography parameters: the amount of fibroglandular tissue (FGT), microcalcification; Breast MRI parameters: background
parenchymal enhancement (BPE), lesion type (mass or non-mass), shape, margins, peritumoral edema, internal enhancement pattern,
adjacent vessel sign (AVS), time-signal intensity curve (TIC), diffusion-weighted imaging (DWI) rim sign, apparent diffusion coefficient
(ADC) value, nipple invasion, skin thickening or retraction. Each lesion was scored according to the Kaiser score flow chart. The ¢ test
and y” test were used for univariate analysis to screen predictive variables, and multivariate logistic regression was used to construct the
prediction model and draw the nomogram. Area under the receiver operating characteristic curve (AUC) were used to compare the
diagnostic efficacy of Kaiser model and Kaiser score. Calibration curves were plotted to assess the calibration of the model. Decision
curve analysis (DCA) was used to evaluate the clinical validity of the model. Results: A total of 347 patients were included in this study,
with 347 lesions in total, among which 217 were malignant and 130 were benign. Univariate analysis showed that age, menopausal status,
nipple invasion, skin thickening or retraction, microcalcification, lesion type (mass or non-mass), shape, AVS, DWI edge sign, and ADC
value were effective predictors other than those used in Kaiser score. In the training set, the AUCs of Kaiser” model and Kaiser score were
0.962 and 0.914, with statistically significant differences (Z=3.363, P<0.01). In the validation set, the AUCs of Kaiser” model and Kaiser
score were 0.976 and 0.913, with statistically significant differences (Z=2.862, P<0.01). The calibration curve showed that the Kaiser”
model was well calibrated. DCA indicated that the Kaiser' model had high clinical application value. Conclusion: The Kaiser model
designed in this study can be used to predict and diagnose the nature of breast lesions before operation, and its diagnostic performance
is better than the classical Kaiser score.

[ Key words | Breast cancer; Benign breast lesion; Magnetic resonance imaging; Kaiser score; Prediction model; Nomogram
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Tab.1 Distribution of baseline indicators in the training set
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