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Efficacy of Nasal Canula Delivering Supplemental Oxygen During Intubation with Novel 
GAX-specimen Donor Cadavers 
 
Purpose. Nasal Canula (NC) are widely used throughout clinical practice as first line of O2 
delivery for acute and chronic respiratory issues. During the COVID-19 pandemic, there 
were serious concerns about supplemental O2 supply and stock. Therefore, a study 
assessing O2 delivery mechanisms (NC, Face masks, Endotracheal-ET tube) was needed 
to identify maximum efficiency for patients and provide data for preserving O2 stock 
reserves. This study objective was to assess when 90% O2 saturation occurs at the carina 
with differing O2 flow rates via NC. 
 
Methods. Literature search was conducted regarding O2 studies with GAX donor cadavers. 
Surgical clam shell technique on GAX-specimen provided access to thorax. Horizontal 
incision via right bronchial bifurcation allowed secure fit of GOX-100 oxygen-sensor 
(Greisinger-Electronics). NC delivery was positioned accordingly and O2 saturation was 
continuously measured for 5 minutes during three trials of differing O2 flow rates 
specifically 4, 10, and 15 L/min, while noting the time to reach 90% saturation. Trials were 
repeated three times with each flow rate. 
 
Results/Discussion. Literature search revealed no known studies assessing oxygen 
delivery with GAX-specimens. Comparison of flowrates demonstrated 4 L/min trials were 
the only trials to reach 90% saturation during the 5 min duration with an average time to 
90% saturation of 268 seconds (4min 28sec). Aside from the higher flow rates just falling 
short of the endpoint of 90%, the average 5 min endpoint values for 10 and 15 L/min were 
89.5% and 89.8% respectively while the average end value for 4 L/min was 90.6%. The 
minimal difference at the 5-minute mark for the three flow rates was relatively preserved 
throughout the trials with slight deviation within the flow rate groups. It is possible the 4 
L/min flow rate allows for more laminar and efficient flow to the carina. The turbulence 
created by the higher flow rates (10 and 15) could be compounded by the vector introduced 
from the NC directing flow causing airway resistance from nasal turbinate’s and posterior 
nasopharynx structures. It should be kept in mind that the subject was not ventilating and 
that dynamics could be different in a live human. 
 



Conclusion. This pilot study using GAX-specimens which were lifelike for simulation 
demonstrated O2 flow rate of 4 L/min was most effective at reaching 90% O2 saturation 
versus 10 and 15 L/min flow rates. This could explain the clinically observed diminishing 
returns of very high flow O2 via NC versus ET tubes and nonrebreathers. Future studies 
would involve masks versus ET tubes versus NC with external negative pressure ventilation. 


