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Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- 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

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

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
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods

The datasets used in this study are available in the public domain and can be accessed via the links provided in Supplementary Table 16-17. Source data are
provided with this paper in the Source Data file.

All reported findings apply to patients of any sex or gender.

This study involves no recruitment of human participants

This study involves no recruitment of human participants

This study involves no recruitment of human participants

This study involves no recruitment of human participants

No sample size calculation was made. For training and internal validation, we performed a 8:1:1 split on the internal datasets for training,
tuning and validating. For external validation, we applied exclusion criteria for quality control; details regarding the criteria can be found
under the Method section. An exhaustive list of sample sizes used per dataset can be found in Supplementary Table 1-4. An exhaustive list of
sample sizes used per modality can be found in Supplementary Table 5.

Several exclusive criteria are applied to improve the dataset quality and consistency, including incomplete images and segmentation targets
with branching structures, inaccurate annotations, and tiny volumes.

We performed independent external validation on new datasets; code and trained models have been made publicly available for reproducing
the reported results.

In internal validation, the dataset was randomly divided into training, tuning and validation sets, with proportions of 80%, 10% and 10%
respectively.

In this computational study, experimental groups per se did not exist and thus blinding was irrelevant to this study. However, in keeping with
good practice, allocation of training, tuning and validation sets was performed randomly by computer algorithm and blinded to the
experimenters. In the internal dataset, a video-based split was adopted for images sourced from endoscopy videos, and a case-based split was
adopted for 3D image modalities such as CT and MR, as opposed to image-wise, for the training, tuning, and validation sets to avert data
leakage. All experiments performed in silico by Al did not require blinding.




