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Background. Direct laryngoscopy with the Miller laryngoscope (Mil) for infant tracheal intubation is often difficult to use even 
for skilled professionals. We performed a simulation trial evaluating the utility of a tracheal tube introducer (gum-elastic bougie 
(GEB)) in a simulated, difficult infant airway model. Methods. Fifteen anesthesiologists performed tracheal intubation on an infant 
manikin at three different degrees of difficulty (normal [Cormack-Lehane grades (Cormack) 1-2], cervical stabilization [Cormack 
2-3], and anteflexion [Cormack 3-41) with or without a GEB, intubation success rate, and intubation time. Results. In the normal and 
cervical stabilization trials, all intubation attempts were successful regardless of whether or not the GEB was used. In contrast, only 
one participant succeeded in tracheal intubation without the GEB in the anteflexion trial; the success rate significantly improved 
with the GEB (P = 0.005). Intubation time did not significantly change under the normal trial with or without the GEB (without, 
12.7 ± 3.8 seconds; with, 13.4 ± 3.6 seconds) but was significantly shorter in the cervical stabilization and anteflexion trials with the 
GEB. Conclusion. GEB use shortened the intubation time and improved the success rate of difficult infant tracheal intubation by 
anesthesiologists in simulations. 

1. Background

Difficulty with airway management in pediatric patients is 
a major reason for cardiac arrest, brain injury, and death 
[I, 2]. Fewer studies have been conducted regarding difficult 
pediatric airway management, particularly in infants, com
pared to adult studies. Although several videolaryngoscopes 
and supraglottic devices have been developed for infants 
[3, 4), direct laryngoscopy with the Miller laryngoscope 
(Mil) remains the most widely used technique for infant 
tracheal intubation. However, tracheal intubation with Mil is 
sometimes difficult due to its suboptimal laryngoscopy view 
[SJ. 

The gum-elastic bougie (GEB), a tracheal tube introducer, 
is commonly used in airway management and its use is 
recommended by national guidelines at early stages of dif
ficult intubation [ 6, 7). Various studies have been published 
regarding the utility of the GEB for difficult adult airway man
agement, particularly for addressing difficult laryngoscopy 
situations [8, 9). 

Clinical reports and evaluations of infant-size GEBs have 
yet to be fully validated. Thus, in this study, we compared the 
utility of the GEB for use by experienced anesthesiologists. As 
direct clinical evaluations are unethical, we performed vali
dations with manikins. We hypothesized that the GEB would 
improve intubation in simulated difficult infant airways. To 
this end, we evaluated the utility of the GEB with respect to 
ease of tracheal intubation by experienced anesthesiologists 
on an infant manikin. 

2. Materials and Methods

This study was approved by the Research Ethics Committee of 
Osaka Medical College (number 1321). As the study was not 
performed on human subjects, the clinical trial registration 
was not required. In July 2014, we selected 15 anesthesiologists 
with more than 5 years of clinical experience ( 12.2±4.0 years) 
who received simulation training at Osaka Medical College. 
Written informed consent was obtained prior to the study. 












