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[Abstract] Objective To investigate the design of cuffed pediatric tracheal tubes and compare the effects
of different tracheal intubation depth placement sirategies on the position of the tracheal tube tip and cuff of 5 tracheal
tube brands. Methods A total of 180 children who were admitted to Tianjin Children's Hospital from October 2020
to December 2021, with endotracheal intubation under general anesthesia, aged 1-6 years, were enrolled. The length
of the subglottic airway was measured by electronic bronchoscopy. Dimensional data from 5 cuffed pediatric tracheal
tube brands were recorded, including the length of the tracheal tube cuff, the distance from the tip of the tracheal
tube to the upper edge of the cuff, and the tip of the tracheal tube to the lower edge of the tube glottis marker line the
distance. Calculation of the required cuffed endotracheal tube internal diameter (ID) for 180 pediatric patients was
performed based on the Motoyama formula, the positions of tracheal tube tip and upper cuff border were calculated for
each of the 180 tracheas using depth mark to based tracheal tube placement, placement of the tracheal tube tip at 2 em
above the carina, and mid-tracheal tube placement. Results There were differences in the dimensional data of the
5 cuffed pediatric tracheal tube brands. Depth mark-based tracheal tube placement resulted in the incidence rate of tube
tip to carina placement less than 1 em was 3.9%—-67.8%, and the highest incidence of bronchial intubation is Ruijing, up
to 17.8%. The tracheal tube tip was placed 2 em above the carina, and no improper placement of the tracheal tube cuff
and tube tip was found in all brands. Mid-tracheal tube placement led to 100% subglottic and supraglottic tracheal tube
cuff positions, except Weili. Conclusions There are differences in design between different brands of cuffed pediatric
tracheal tube, and some of the design deficiencies may lead to the risk of airway complications. The method used to guide
the insertion depth and the brand of cuffed tracheal tubes can affect the tracheal tube position. Placement of the tracheal
tube tip at 2 em above the carina allowed safe tracheal tube placement in children aged 1-6 years.
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