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Introduction
• Predicting difficult airways has been an integral part of the field of Anesthesia 

since the conception of the Three Axis Alignment Theory in 1944[1]

• The American Society of Anesthesiologists (ASA) is the overarching, trusted 

group of academic anesthesiologists that have defined numerous factors that 

may help in predicting a difficult airway[2]. However, these recommended factors 

have been defined subjectively or lack substantial evidence for efficacy

• Known multivariate scoring systems: LEMON, Wilson’s risk score, and El-

Ganzouri Risk index also were analyzed and showed moderately higher 

specificity and sensitivity, approximately 0.82 and 0.51, respectively [3]. 

• We undertook this study hypothesizing that there is insufficient empirical support 

to predict difficult airways based on the ASA-recommended factors with a goal to 

develop a more predictive multivariate model. 

Methods

• This prospective cohort observational study aimed to identify objective risk 

factors for difficult airways. Difficult airways in the study were categorized as: 

1. Difficult laryngoscopy: Inability to visualize vocal cords, Modified 

Cormack-Lehane Grades ≥ 2b. 

2. Difficult intubation: Intubation Difficulty Scales (IDS) ≥ 5. 

• 660 cases at Northwestern Memorial Hospital in Chicago presented with at 

least one of the eleven difficult airway predictors listed in the ASA difficult 

airway guidelines and were analyzed

• We performed univariate and stepwise multivariable logistic regression 

analysis to assess the association of each ASA predictive factor to either a 

case of (1) difficult laryngoscopy or (2) difficult intubation. The four predictive 

models for analysis were:  

1. Univariate Logistic Regression for Difficult laryngoscopy

2. Stepwise Multiple Logistic Regression for Difficult laryngoscopy

3. Univariate Logistic Regression for Difficult Intubation

4. Stepwise Multiple Logistic Regression for Difficult Intubation 

• We also performed a regression analysis that included all the measurable 

parameters and subjective measures of a factor denoted as an eyeball 

examination (EE) for each ASA predictive factor. 

Discussion
• Overall, physically measurable parameters performed the best at predicting both difficulty of 

laryngoscopy and intubation.

• The most consistent predictors: 

• IID, neck circumference, and neck range of motion

• The mostly reliable predicting factors

• Age, Thyromental distance, Limpa-Limba angle

• Less reliable predicting factors

• Eyeball/estimating factors, required patient collaborative parameters (upper lip test), Mallampati 

score, “Thick neck” (neck wider than the intermandibular angle distance)

• Unreliable predicting factors

• Gross assessment of ”limited range of motion”

• Future directions include: 

1. Further defining objective measures for predicting a difficult airway 

2. Continued statistical analysis to decide the best factors to include in multi-variable associations for 

predictive algorithms

Results & Data

• Three measurable parameters—inter-incisor distance (IID), neck circumference, neck range of 

motion (ROM)—consistently predicted difficult airways in all four models. 

• Age, Thyromental measured distance, and the angle difference between the Lower Incisor 

Mandibular Plane Angle (LIMPA) and the Lower Incisor Mandibular Body Angle (LIMBA) denoted 

as the LIMPA-LIMBA angle were all predictive except in one model.

• Many predictive factors were only predictive in Univariate Logistic Regression models. 

Table 1: We used the 2013 

ASA practice guidelines as 

the definitions for the 

predictive factors in this 

study. [4]

Table 2: Demographic Risk Factors Recommended in the ASA Guideline with Difficult Airway 

Figure 2: Forest plots of difficult airway predictive factors when compared to cases of difficult laryngoscopy and difficult intubation. Plotted are the Odds ratio 

with a 95% confidence interval as the error bars. The vertical line shows is plotted to show x = 1, where points plotted >1 or <1 show that factor was predictive of 

a case deemed as difficult airway. Colored arrows show significant results with p < 0.05. 
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Figure 1: The LIMPA-LIMBA angle is clinically 

relevant for estimating amount of anterior neck soft 

tissue. The LIMPA-LIMBA angle is evidenced to be a 

positive predictor of difficult airway in this study. 
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