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Human research participants
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Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight
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cohort, external cohort, prospective cohort and biopsy are not publicly available for patient privacy purposes but are available from the corresponding authors upon
reasonable request.

We use the terms sex based on the biological attribute of participants. No finding in this study apply to only one sex or
gender. Sex and gender were not considered in the study design. The overall number of this study was 3265 (male: 1587;
female: 1678).

The mean age of the entire cohort was 60·00 years and 48·61% (n=1587) of the population were male. There were 2776
(85·02%) adenocarcinomas and 340 (10·41%) squamous cell carcinomas. The maximum standard uptake value (SUVmax),
metabolic tumor volume (MTV), total lesion glycolysis (TLG) of the primary tumors were 5·43, 10·13 and 37·74, respectively.
With respect to N status, 11·64% (n=380) and 8·42% (n=275) of patients were diagnosed as occult N1 and N2 diseases. In
addition, compared to the internal cohort, patients in the external cohort were associated with significantly and older age
(61·78 years versus 59·42 years, p<0·001) and patients in the prospective cohort yielded an older age (60·46 years versus
59·42 years, p=0·005), higher SUVmax of primary tumor (5·67 versus 5·25, p=0·022) and larger tumor size (2·64 cm versus
2·53 cm, p=0·030).

In the internal cohort, consecutive patients receiving curative resection for clinical stage N0 non-small cell lung cancer
(NSCLC) from January 2018 to December 2019 at Shanghai Pulmonary Hospital were retrospectively reviewed. Criteria for
inclusion were as follows: (a) patients receiving curative surgery for primary NSCLC; (b) the maximum short-axis diameter of
N1 and N2 lymph nodes less than 1 cm on CT scan; (c) the maximum standardized uptake value (SUVmax) of N1 and N2
lymph nodes less than 2·5. Criteria for exclusion included (a) multiple lung lesions; (b) poor quality of positron emission
tomography/computed tomography (PET/CT) images; (c) patient not receiving systematic nodal dissection (SND); (d) patient
receiving neoadjuvant therapy; and (e) lost to follow-up.

In the external cohort, we retrospectively included patients receiving curative resection for clinical stage N0 NSCLC from
January 2018 to December 2019 at The First Affiliated Hospital of Nanchang University, Affiliated Hospital of Zunyi Medical
College and Ningbo HwaMei Hospital. Criteria for inclusion were as follows: (a) patients receiving curative surgery for primary
NSCLC; (b) the maximum short-axis diameter of N1 and N2 nodes less than 1 cm on CT scan; (c) the SUVmax of N1 and N2
lymph nodes less than 2·5. Criteria for exclusion included (a) multiple lung lesions; (b) poor quality of PET/CT images; (c)
patient not receiving SND; (d) patient receiving neoadjuvant therapy; and (e) lost to follow-up.

In the prospective cohort, participants receiving curative resection for clinical stage N0 NSCLC from January 2022 to
December 2022 at Shanghai Pulmonary Hospital, The First Affiliated Hospital of Nanchang University, Affiliated Hospital of
Zunyi Medical College and Ningbo HwaMei Hospital were enrolled. Criteria for enrollment were as follows: (a) participants
scheduled for surgery for radiological finding of pulmonary lesions from the preoperative thin-section CT scans; (b) the
maximum short-axis diameter of N1 and N2 lymph nodes less than 1 cm on CT scan; (c) the SUVmax of N1 and N2 lymph
nodes less than 2·5; (d) pathological confirmation of primary NSCLC; (e) age ranging from 20-75 years; and (f) obtained
written informed consent. Criteria for exclusion included (a) multiple lung lesions; (b) poor quality of PET/CT images; (c)
participants with incomplete clinical information; (d) participants not receiving SND and (e) participants receiving
neoadjuvant therapy.

In the biopsy cohort, patients receiving nodal biopsy for clinical stage N0 NSCLC from January 2020 to December 2021 at
Shanghai Pulmonary Hospital, The First Affiliated Hospital of Nanchang University, Affiliated Hospital of Zunyi Medical College
and Ningbo HwaMei Hospital were retrospective reviewed. Criteria for inclusion were as follows: (a) patients receiving
endobronchial ultrasound transbronchial needle aspirations for primary NSCLC; (b) the maximum short-axis diameter of N1
and N2 lymph nodes less than 1 cm on CT scan; and (c) the SUVmax of N1 and N2 lymph nodes less than 2·5. Patients with
multiple lung lesions were excluded.

This study was implemented under the approval of the Institutional Review Board of Shanghai Pulmonary Hospital, The First
Affiliated Hospital of Nanchang University, Affiliated Hospital of Zunyi Medical College and Ningbo HwaMei Hospital.
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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
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.

Materials & experimental systems
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

The internal cohort, the external cohort and the biopsy cohort were retrospectively collected. The prospective cohort was based on a
prospective observational trial. Therefore, no sample size calculation was performed. This study is the largest study to predict ONM of NSCLC.
Therefore, we think these sample sizes are sufficient.

In the internal cohort, criteria for inclusion were as follows: (a) patients receiving curative surgery for primary NSCLC; (b) the maximum short-
axis diameter of N1 and N2 lymph nodes less than 1 cm on CT scan; (c) the maximum standardized uptake value (SUVmax) of N1 and N2
lymph nodes less than 2·5. Criteria for exclusion included (a) multiple lung lesions; (b) poor quality of positron emission tomography/
computed tomography (PET/CT) images; (c) patient not receiving systematic nodal dissection (SND); (d) patient receiving neoadjuvant
therapy; and (e) lost to follow-up.

In the external cohort, criteria for inclusion were as follows: (a) patients receiving curative surgery for primary NSCLC; (b) the maximum short-
axis diameter of N1 and N2 nodes less than 1 cm on CT scan; (c) the SUVmax of N1 and N2 lymph nodes less than 2·5. Criteria for exclusion
included (a) multiple lung lesions; (b) poor quality of PET/CT images; (c) patient not receiving SND; (d) patient receiving neoadjuvant therapy;
and (e) lost to follow-up.

In the prospective cohort, criteria for exclusion included (a) multiple lung lesions; (b) poor quality of PET/CT images; (c) participants with
incomplete clinical information; (d) participants not receiving SND and (e) participants receiving neoadjuvant therapy.

In the biopsy cohort, criteria for inclusion were as follows: (a) patients receiving endobronchial ultrasound transbronchial needle aspirations
for primary NSCLC; (b) the maximum short-axis diameter of N1 and N2 lymph nodes less than 1 cm on CT scan; and (c) the SUVmax of N1 and
N2 lymph nodes less than 2·5. Patients with multiple lung lesions were excluded.

All codes would be public at Github for replicating our results.

The main aim of this study is to evaluate the diagnostic efficiency of DLNMS and most patients are retrospectively collected. Therefore, this
study is a modeling study and randomization was applicable.

The main aim of this study is to evaluate the diagnostic efficiency of DLNMS and most patients are retrospectively collected. Therefore, this
study is a modeling study and blinding was applicable.




