Stratified analysis by Freitag's classification system scores of 2–5.
As shown in Supplement Table1a, in this study, patients in the MIS were stratified by the Freitag's classification system scores of 2–5 to compare perioperative indicators under different ventilation modalities. The results showed that CF and FF were the main ventilation modalities across all score subgroups, while the sample sizes for HFJV and SV were relatively small, and statistical tests could not be performed in some subgroups due to insufficient sample size. The incidence of postoperative complications was 0% in all subgroups, and the ICU admission rate was low, making effective comparisons between groups infeasible. As the classic airway stenosis score increased, the preoperative lowest SpO₂ of patients showed an overall decreasing trend. Among them, in the score 3 subgroup, the difference in intraoperative lowest SpO₂ between different ventilation modalities was not statistically significant (P = 0.0996); in the score 4 subgroup, the difference in intraoperative lowest SpO₂ was statistically significant (P = 0.0058); and in the score 5 subgroup, the difference in intraoperative lowest SpO₂ was highly statistically significant (P < 0.001), indicating that the greater the severity of airway stenosis, the more significant the impact of different ventilation modalities on intraoperative oxygen saturation. And the results were consistent with the unstratified results.
Results of Outcomes by shape of airway stents and Ventilation Modalities
As shown in Supplement Table1b, this study stratified patients by group (MIS, TF) and stent shape (Straight, Y, L-shaped) to compare perioperative indicators under different ventilation modalities. The results showed that the incidence of postoperative complications was 0% in all subgroups. The overall sample size for L‑shaped stents was relatively small, and statistical tests could not be performed in some subgroups. In the stenosis group, among patients with Straight stents, the difference in intraoperative lowest SpO₂ between different ventilation modalities was highly statistically significant (P < 0.001); among patients with Y‑shaped stents, differences in ICU admission rate and intraoperative lowest SpO₂ between ventilation modalities were both statistically significant (P = 0.0096 and P = 0.0038, respectively). In the TF group, for each stent shape subgroup, there were no statistically significant differences in ICU admission rate, preoperative lowest SpO₂, or intraoperative lowest SpO₂ between different ventilation modalities (all P > 0.05). These findings suggest that in the stenosis group, stent shape and ventilation modality have certain effects on intraoperative oxygenation and ICU admission, whereas no obvious ventilation modality‑related differences were observed in the fistula group. And the results were consistent with the unstratified results.
Results of Outcomes by Lesion Location and Ventilation Modalities
As shown in Supplement Table1c, this study stratified patients by group (stenosis group, fistula group) and lesion location (upper 1/3 main airway, middle 1/3 main airway, lower 1/3 main airway, main bronchus, main airway combined with main bronchus) to compare perioperative indicators under different ventilation modalities. The results showed that the incidence of postoperative complications was 0% in all subgroups, and statistical tests could not be performed in some subgroups due to insufficient sample size. In the stenosis group, among patients with lower 1/3 main airway and main bronchus, the differences in ICU admission rate between ventilation modalities were statistically significant (P = 0.0071 and P = 0.036, respectively); among patients with middle 1/3 main airway (location 2), lower 1/3 main airway, and main bronchus, the differences in intraoperative lowest SpO₂ were statistically significant (P = 0.0183, P = 0.0168, and P = 0.0266, respectively), whereas no significant difference was observed in patients with main airway combined with main bronchus. In the TF group, there were no statistically significant differences in ICU admission rate between ventilation modalities for any lesion location; only in patients with main airway combined with main bronchus, the differences in preoperative and intraoperative lowest SpO₂ were statistically significant (P = 0.0198 and P = 0.01, respectively). These findings suggest that in patients with MIS, the closer the lesion location to the middle and lower trachea, the more significant the impact of ventilation modality on intraoperative oxygenation and ICU admission risk, whereas in patients with tracheal fistula, the influence of lesion location is relatively limited. The results were consistent with the unstratified results.

[bookmark: _Hlk225098738]Results of Outcomes by mMRC Scores and Ventilation Modalities
As shown in Supplement Table1d, this study stratified patients by group (MIS group, TF group) and mMRC dyspnea grade (grades 1–4, with higher grades indicating more severe dyspnea) to compare perioperative indicators under different ventilation modalities. The results showed that the incidence of postoperative complications was 0% in all subgroups. Statistical testing was not performed for mMRC grade 1 due to insufficient sample size. In the MIS group, among patients with mMRC grade 3, the differences in ICU admission rate and preoperative lowest SpO₂ between different ventilation modalities were both statistically significant (p = 0.0376 and p= 0.0253, respectively); among patients with mMRC grade 4, the difference in ICU admission rate was highly statistically significant (p= 0.0031), and the difference in intraoperative lowest SpO₂ was also statistically significant (p = 0.0000); among patients with mMRC grade 2, only the difference in intraoperative lowest SpO₂ approached statistical significance (p= 0.0526). In the TF group, for each mMRC grade subgroup, there were no statistically significant differences in ICU admission rate, preoperative lowest SpO₂, or intraoperative lowest SpO₂ between different ventilation modalities (all p > 0.05). These findings suggest that as the degree of dyspnea worsens, the impact of ventilation modality on intraoperative oxygenation in patients with MIS becomes more pronounced, and the risk of ICU admission is closely related to the choice of ventilation modality, whereas no such clear association was observed in patients with TF. The results were consistent with the unstratified results.
Results of Outcomes by Intubation position and Ventilation Modalities
[bookmark: _GoBack]As shown in Supplement Table1e, this study stratified patients by group (MIS, TF) and intubation position (underneath side, upward side, rigid Bronchoscope) to compare perioperative indicators under different ventilation modalities. The results showed that the incidence of postoperative complications was 0% in all subgroups. Effective statistical tests could not be performed in some subgroups for the underneath side and rigid bronchoscope intubation positions due to insufficient sample size. In the MIS group, among patients with upward side intubation, the difference in ICU admission rate between different ventilation modalities was statistically significant (P = 0.0099), and the difference in intraoperative lowest SpO₂ was also highly significant (P = 0.0014); for patients with underneath side and rigid bronchoscope intubation, there were no statistically significant differences in any indicators between ventilation modalities (all P > 0.05). In the TF group, for each intubation position subgroup, there were no statistically significant differences in ICU admission rate, preoperative lowest SpO₂, or intraoperative lowest SpO₂ between different ventilation modalities (all P > 0.05). These findings suggest that the choice of ventilation modality is closely associated with intraoperative oxygenation and ICU admission risk only in stenosis patients with upward side intubation, whereas no significant differences in perioperative indicators related to intubation position and ventilation modality were observed in the TF group. 

