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Efficacy of Spontaneous Deep Breathing Technique with
Pressure Support / Continuous Positive Airway Pressure during
Preoxygenation: A Randomized Controlled Trial
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Background: Preoxygenation with deep breathing
technique for 1 minute is accepted for emergency
situations. Pressure support (PS) and continuous positive
airway pressure (CPAP) combined with tidal volume
breathing for 3-5 minutes provides more rapidly increasing
and achieved higher end-tidal oxygen (ETO,). The aim of
this study was to determine the efficacy of deep breathing
technique with PS/CPAP in term of ETO,,.

Methods: Randomized controlled trial study was
conducted in patients ASA | and Il, aged 18-65 years old,
undergoing elective surgery under general anesthesia.
Control (C) group was preoxygenated by using deep
breathing technique. Pressure (P) group used deep
breathing technigue combined with PS 4 cmH,O and CPAP
4 cmH,O. The ETO, and respiratory discomfort scores
were recorded at 1 minute.

Results: Forty-five patients were included for each group.
The mean end-tidal oxygen (ETO,) at the end of 1 minute
in P group and C group were 86.67 +3.91% and 83.98 +
5.62% respectively. Mean difference between group
was 2.69 + 1.02 (95% CI 0.66-4.72, p = 0.01). Thirty-five
patients (77.8%) in P group and twenty-one patients
(46.7%) in C group got ETO, 2 85% in 1 minute which were
significantly different (p = 0.002). Respiratory discomfort
scores were not significantly difference (p = 0.971) in
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both groups.

Conclusion: Application of PS and CPAP combined with
deep breathing technique for one-minute preoxygenation
provides higher ETO,,.

Keywords: deep breathing technique, preoxygenation,
pressure support (PS) and continuous positive airway
pressure (CPAP)
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Table 1 Patient demographic data
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Pressure group Control group P-value
Sex (M) 19(42.2%) 16(35.6%) 0.517
Age (y) 40.76 £ 13.31 40.84 £ 11.23 0.973
BMI (kg/m?) 23.44 +3.44 23.9+2.72 0.478
ASA | 21(46.7%) 26(57.8%) 0.291
Smoking 8(17.8%) 9(20%) 0.788
SpO2 (%) 99.42 +1.20 99.51 £0.94 0.697
Expiratory volume (ml) 1003.73 + 322.60 900.54 + 360.08 0.156
Respiratory rate (/min) 10.67 +3.28 9.67 £3.72 0.180

Values are mean + SD or number (%)
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* Statistical significance at p value < 0.05
Figure 1 Comparison of end-tidal oxygen concentration (mean + SD) in 1 minute between pressure (P) group and
control (C) group
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Figure 2 Number of patients stratified by respiratory discomfort scoring after 1 minute between
Pressure (P) group and control (C) group

1 = no respiratory discomfort, 2 = minimal respiratory discomfort, 3 = moderate respiratory discomfort,
4 = significant respiratory discomfort leading to the cessation of preoxygenation
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