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- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
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Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Source Data are provided with this paper. All data associated with this study are available from the department of ultrasound in Ruijin Hospital. Requests for
academic use of in-house raw data can be addressed to the corresponding author. All requests will be promptly reviewed to determine whether the request is
subject to any intellectual property or patient-confidentiality obligations, will be processed in concordance with institutional and departmental guidelines and will
require a material transfer agreement.

Breast tumors occur almost exclusively in women. In our dataset, we included data on 4578 women and 2 men, so our model
was validated on women, but not on men due to lack of validation data.

Baseline characteristics of cases are reported in Table 1. Briefly, patients were aged 48±14 on average, with only 2 men
cases, and the most common of the malignant tumors being invasive ductal carcinoma and the most common of the benign
tumors being fibroadenoma.

All consecutive adult cases in the time period (2016-2021) were used, excluding those without pathological confirmation or
without complete modality, where there is no self-selection bias or other bias.

This study was approved by the Ruijin Hospital Ethics Committee, Shanghai Jiao Tong University School of Medicine.

The study was based on dataset with 4580 cases, including a main cohort with 2501 cases, an external cohort with 1730 cases and a portable
dataset with 349 cases. We used all available data for model training and testing.

We excluded some cases with no pathological confirmation or incomplete modality.

We made the experimental code public, and experimental data is available under reasonable application, so we confirm that the experimental
results can be reproduced. We confirm that all attempts at replication were successful.

In the main cohort, we random selected 500 cases as testing set and the rest 2001 cases as training set. In the multi-center cohort and
portable cohort, we did not partition the data.

The investigators were blind to group allocation during data collection and analysis.




