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Study Objectives: Out-of-hospital airway management is complicated by many unique 
challenges. We seek to determine if endotracheal intubation success in the closed space 
environment of a helicopter airframe can be improved through the use of an optical 
laryngoscope (Airtraq-AT) or a video laryngoscope (Glidescope Ranger GSR) when 
compared to standard direct laryngoscopy (DL). 

Methods: A randomized crossover study was employed to assess the 3 methods of 
endotracheal intubation on a mannequin secured to the lowest stanchion position of a 
UH-60 Blackhawk helicopter airframe model. Emergency medicine resident participants 
were provided a short orientation to the involved airway devices and intubating 
mannequin outside the helicopter model. Randomization of trial sequence was performed 
to avoid any potential learning bias. Twenty participants attempted intubation with each 
of three study devices. Our primary outcome measure was degree of difficulty using a 10 
em visual analog scale (VAS). Secondary outcomes assessed were time to vocal cord 
visualization, time to intubation, Cormack-Lehane view (CLV), and first-pass intubation 
success. 

Results: VAS measures, assayed by Tukey-Kramer Post-Hoc Procedure, showed AT 
(mean = 2.885) was least difficult when compared to GSR (mean = 3.615, p = 0.252) and 
DL (mean = 5.145, p = 0.0041). Intubation times were also improved for the AT 
compared to DL (AT = 23.810s vs. DL = 39.145s, P =< 0.0001) and GSR (GSR = 
39.295s, p = <0.0001). Cochran-Mantel-Haenszel analysis suggests both AT and GSR 
provided significant improvement to CLV as rated by study subjects (p = 0.0006 and p = 
0.0047, respectively). 

Conclusion: The GlideScope Ranger and Airtraq devices enhanced CLV in the closed-
space setting, and the Airtraq reduced perceived degree of difficulty and reduced time to 
intubation. 
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