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The NYU Breast Ultrasound Dataset was collected from NYU Langone Health system (New York, USA) across 20 imaging sites. This dataset
contains 288,767 exams (5,442,907 images) acquired from 143,203 patients imaged between January 2012 and September 2019. Patients
were then randomly split among training (60%), validation (10%) and test (30%) sets. After splitting, each patient appeared in only one of the
training, validation, and test sets. The training set consisted of 3,930,347 images within 209,162 exams collected from 101,493 patients. The
validation set consisted of 653,924 images within 34,850 exams collected from 16,707 patients. The test set consisted of 858,636 images
within 44,755 exams collected from 25,003 patients. The training set was used to optimize learnable parameters in the models. The validation
set was used to tune the hyperparameters and select the best models. The test set was used to evaluate the performance of the models
selected using the validation set. We applied additional filtering on the test set as described in the next section.

The Breast Ultrasound Images (BUSI) Dataset contains 780 images that were acquired from 600 female patients whose ages ranged between
25 and 75 years old. The BUSI dataset was only used for evaluation. The AI system was not trained on any image from this dataset.

We applied a filtering criteria to obtain the NYU Breast Ultrasound Dataset. This entailed the exclusion of exams with invalid patient
identifiers, exams collected before 2012, exams collected from patients younger than 16 years of age, duplicate images, exams from non-
female patients, and invalid images based on the ImageType attribute, which consisted of non-ultrasound images such as reports or
demographic data screenshots. We further excluded images that were collected during biopsy procedures based on the DICOM file attributes
of the image metadata, images with missing metadata information relating to the type of procedure, images with more than 80% zero pixels,
exams with multiple patient identifiers or study dates, exams with extreme number of images, and exams with missing image laterality.

To provide a clinically realistic evaluation of the AI system, we additionally refined the test set. First, we ensured that each non-biopsied exam
was followed with a subsequent cancer-negative exam. Next, we refined exams with biopsy-proven benign findings to determine if the
pathology results were deemed by the radiologist to be concordant or discordant with the imaging features of the breast lesion. Lastly, we
ensured that exams with biopsy-proven cancers contained images of these cancers. We refer the readers to the Methods section for more
details.

All attempts at replication were successful. All models were trained for several runs to ensure reproducibility. On the internal test set, the
performance of the AI system was repeatedly evaluated on different patients cohorts stratified by age, breast density, and equipment
manufacturers.

All patients in the NYU Breast Ultrasound Dataset was randomly split into training (60%), validation (10%) and test (30%) sets. The data from a
single patient could only appear in the training, validation, or test set. None of the images in the Breast Ultrasound Images Dataset was used
for training or model selection.

Blinding was not performed due to the retrospective nature of this study.




