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Preoxygenation with Oxygen-prefilled Anesthesia Breathing System
Increased End Tidal Oxygen within Two Minutes: A Randomized
Controlled Trial
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Background: One minute deep breathing technique is
a widely accepted method for preoxygenation, especially
in emergency situations. This is usually performed without
prefilling oxygen in the anesthesia breathing system. Thus,
the patient does not receive 100% oxygen initially.
Objective: The aim of this study was to compare the
efficacy of deep breathing preoxygenation technique
between oxygen-prefilled system and non-prefilled system.
Methods: Randomized controlled trial study was
conducted on 40 adults undergoing elective surgery.
The patients were randomly assigned into 2 groups,
oxygen-prefilled group and non-prefilled group.

Results: The mean end-tidal oxygen (EtO,) at the first
minute in oxygen-prefilled group was significantly higher
than non-prefilled group (77.85 +4.64% vs. 66.95 +6.61%;
p <0.001). There were 15 patients (75%) in prefilled group
and 7 patients (35%) in non-prefilled group with EtO, =85%
at 2 minute which are significantly difference (p < 0.001).
Conclusions: Preoxygenation with oxygen-prefilled is more
efficient than non-prefilled anesthesia breathing system.
However, it still provided suboptimal preoxygenation. So,
extending the duration of deep breathing at least 2 minutes
using oxygen-prefilled system is recommended.
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Figure 1. Consort flow diagram
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Table 1 Demographic data

Prefilled group (n=20) Non-prefilled group (n=20) p-value

Male (%) 7 (35) 6 (30) 0.74
Age (y) 40.4+13.3 40.0x14.6 0.94
BMI (kg/m?) 23.443.3 22.8+3.1 0.54
History of smoking (%) 3(15) 2 (10) 1.00
ASA | (%) 14 (70) 11 (55) 0.33
Hematocrit > 30% (%) 20 (100) 18 (90) 0.49
SpO2 (%) 99.2+1.6 99.4%+1.0 0.72
Expiratory volume (mL)

1% minute 1,184.6%£461.2 1,039.5+373.1 0.28

2" minute 1,225.7+477.8 1,150.1£316.1 0.56
Respiratory rate (breaths/min)

1*" minute 9.74£3.6 10.4%4.2 0.55

2" minute 9.7+4 10.3+4.3 0.65

Values presented as mean * SD or number (%).

ASA= American Society of Anesthesiologists physical status, SpO2 = peripheral oxygen saturation

EtO, (%)

*
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* Statistical significance at p value < 0.01
Figure 2 Comparison of end-tidal oxygen concentration (EtOZ) during 2 minutes’ period using oxygen-prefilled
versus non-prefilled anesthesia breathing (mean+SD)
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* Statistical significance at p value < 0.05
Figure 3 Comparison of fraction of inspired oxygen (FiOQ) during 2 minutes’ period using oxygen-prefilled versus
non-prefilled anesthesia breathing (mean+SD)
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Figure 4 Comparison of end-tidal carbon dioxide concentration (EtCO2) during 2 minutes’ period using

oxygen-prefilled versus non-prefilled anesthesia breathing (mean+SD)
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