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[Abstract] Objective To analyze and describe the learning curve of resident physicians in the
Department of Anesthesiology during simulation-based training for positioning with fiberoptic bronchoscopy,
and evaluate the improvement of skills after the simulation-based training of residents without operating
experience. Methods The learning records of 300 training sessions using a simulator for bronchoscopy-
based positioning were retrieved from March to May 2022 for 30 residents without experience in
bronchoscopy in the Department of Anesthesiology of Peking Union Medical College Hospital. Cumulative
sum analysis (CUSUM) was employed to depict the learning curve, aiming to compare changes in the time
required to display the first image and to complete all six images before and after training, as well as to
explore the number of operations necessary for the initial acquisition of this skill. Data analysis was

performed using R statistical software (version 4.2.2). For quantitative data, the Shapiro-Wilk test was used to
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assess normality, and the data were expressed as mean + standard deviation. If the data followed a normal
distribution, an independent samples i-test was used for comparisons between groups. For data that followed a
skewed distribution, the Mann-Whitney U test was employed for comparisons between groups. The learning
curve was fitted using the CUSUM method. All statistical tests were two-sided with a significance level of
0.05. Results In terms of the time required for completing the first image display, after reaching the
CUSUM inflection point of operation times, five subjects did not show a significant difference (P>0.05). Based
on the analysis of the raw data and the CUSUM curve, the observed insignificant difference may be attributed
to the significant fluctuations in operating times for four individuals around the inflection point, resulting in
no statistically significant differences in the operation times at the inflection point. Additionally, the fifth
individual exhibited insignificant improvement following training due to relatively short learning time during
the initial three to four operations. In terms of time to complete all operations, after reaching the CUSUM
inflection point of operation times, four subjects did not show a significant difference (P>0.05). Based on the
analysis of the raw data and the CUSUM curve, the insignificant difference may be attributed to the significant
fluctuations in operating times for three individuals around the inflection point, resulting in no statistically
significant differences in the operation times at the inflection point. Moreover, the fourth individual exhibited
insignificant improvement following training due to relatively short learning time during the initial three to
four operations. Conclusions Considering the variations in the time required to complete the first image
display and the overall time required to observe all six images, inexperienced anesthesiology residents can

initially acquire skills in bronchoscopy after at least four operations during simulation-based training for
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fiberoptic bronchoscopy.
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