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[Abstract] Objective To explore the effects of different endotracheal tube cuff pressure management modes on
cuff sealing and the pressure exerted on the tracheal wall. Methods A prospective self-controlled study was conducted.
Eleven patients undergoing endotracheal intubation and mechanical ventilation with an automatic airway management
system (AGs) admitted to the Second Medical Centre of the Chinese People's Liberation Army General Hospital from
October 1, 2020, to April 1, 2022, were enrolled as the study subjects. Within 24 hours after the establishment of
artificial airway and mechanical ventilation, four cuff pressure management modes were randomly applied to each patient
for 24 hours in sequence: automatic cuff pressure management mode [mode I : the safe range of cuff pressure was set
at 20-35 emH,0 (1 emH,0~=0.098 kPa), and the CO, pressure above the endotracheal tube cuff was automatically
detected by AGs every 5 minutes to determine the cuff sealing status, and the cuff pressure was automatically adjusted],
constant cuff pressure (25 ¢cmH,0) management mode (mode II: the cuff pressure was monitored by AGs through
a pressure sensor, and the cuff pressure was maintained at 25 emH,0 via a pressure pump), constant cuff pressure
(30 ¢cmH,0) management mode (mode Il the cuff pressure was monitored by AGs through a pressure sensor, and the
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cuff pressure was maintained at 30 cmH,0 via a pressure pump), and manual cuff pressure management mode (mode IV:
the cuff pressure was manually measured by nurses every 6—8 hours using a cuff pressure gauge to keep the cuff pressure
at 25-30 ¢cmH,0 after inflation). The CO, pressure above the endotracheal tube cuff (at 60-minute intervals) and the
cuff pressure changes (at 50-ms intervals) were recorded to compare the differences in number of cuff leaks [no leak
was defined as CO, pressure = 0, small leak as 0 < CO, pressure < 2 mmHg (1 mmHg=0.133 kPa), and large leak as
CO, pressure=2 mmHg] and cuff pressure among modes [ -IV. Results A total of 24 CO, pressure measurements
were taken per patient across the four modes, resulting in a total of 264 detections for each mode. Regarding the cuff
leak, the total number of leak and large leak in mode I was significantly lower than that in modes Il = IV [total leak:
30 cases (11.36%) vs. 81 cases (30.68%), 70 cases (26.52%), 103 cases (39.02%); large leak: 15 cases (5.68%) vs.
50 cases (18.94%), 48 cases (18.18%), 66 cases (25.00%), all P < 0.05]. There was no significant difference in the
number of cuff leak between modes II and Ill, and mode IV had the most severe cuff leak. In terms of cuff pressure,
since mode IV required blocking the cuff tube from the AGs tube and the AGs cuff pressure management module did
not actually work, real-time monitoring of cuff pressure was not possible. Therefore, cuff pressure changes were only
analyzed in modes | — . Each of the 11 patients underwent 24-hour cuff pressure monitoring under modes I -1l with
19 008 000 monitoring times for each mode. The cuff pressuresin‘mode Irwas between that in modes Il and Il [emH,0:
27.09 (26.10, 28.14) vs. 26.60 (25.92, 27.47), 31.01430.33, 31.88), both P <'0.01]. Moreover, the number of extreme
values of cuff pressure > 50 emH,0 in mode I was significantly lowerthan that in modes, Il and 1l [19 900 cases (0.105%)
vs. 22297 cases (0.117%), 27 618 cases (0.145%), both P < 0.05]x, Conclusion Dynamically monitoring the CO,

pressure above the cuff to guide the adjustment of endotracheal tube cuff pressuré.can”achieverbetter cuff sealing with a
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relatively lower cuff pressure load.
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