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ABSTRACT 
Development of a mnemonic system to simplify and memorized airway assessment now it’s become more adopted. 
These mnemonics will help and guide practitioners to go through and navigate their assessment. It increases the 
sensitivity and specificity of difficult airway prediction.                 
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INTRODUCTION 
 

Airway management is a fundamental aspect of anesthetic 
practice and of emergency and critical care medicine. 
Complications during airway management and intubation are 
due to patient, clinician, and equipment factors. Difficult and 
failure of management mandates immediate recognition and 
high scope of management to decrease the incidence of 
morbidity and mortality.

[1]
 

The Incidence of failed intubation was found to be 
approximately 1 in 2000 in elective case. It increases during 
rapid sequence intubation to reach 1 in 300 in obstetrics. 
However, in the emergency department and intensive care unit 
approaching 1 in 5 – 100.

 [2]
 The selection of airway devices 

and route of insertion should be based on nature of patient 
injury, experience and skill level.

[3]
 

 
LEMON 

[4,5,6]
 

 

LEMON with the components of look, evaluate, Mallampatti, 
obstruction, and neck mobility, is a very useful mnemonic to 
predict difficult intubation. The examiner and practitioner can 
memories it easily. In the emergency, the look, obstruction and 
neck mobility can be feasible while, the 'Evaluate' and 
'Mallampatti' components are less easily applied. 

[5] 

 
Table 1. LEMON for Difficult intubation 

L E M O N 

Look externally Evaluate 3-3-2 

rule 

Mallampatti 

score 

Obstruction Neck Mobility 

 
Look externally: - There may be some physical clue or foreign 

object that portends difficulty. 
Evaluate using the 3:3:2 rule: - Less than 3, 3, 2 suggest 

difficult intubation. 
Mallampatti classification: - Class II and above should alert 

you about difficult laryngoscope which will correlate with 
difficult Cormack-Lehane grade. 
Class I: Visualization of the soft palate, fauces; uvula, the 
anterior and the posterior pillars. 

Class II: Visualization of the soft palate, fauces and uvula. 
Class III: Visualization of soft palate and base of uvula. 
Class IV: Only hard palate is visible. The soft palate is not 
visible at all. 
(Class IV was added in 1987 by Samsoon and Young to give 
the modification of the Mallampatti classification). 
Obstruction: - Look for anything that might get in your way. 
These include mass, tissue swelling from smoke inhalation, 
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burns, broken necks, trauma to the face or neck, foreign 
bodies in the airway, and excessive soft tissue from obesity. 
Neck mobility: - It will be difficult in an emergency and 

uncooperative patient. 
 
 

OBESE 
[7]

 
 

DIFFICULT MASK VENTILATION (DMV) was reported in 5% 
of the patients. OBESE is a simple scoring system to predict 
DMV. It was well established leading to more safety and 
accuracy in airway management. 

 
Table 2. OBESE 

O The Obese (body mass index > 26 kg/m2) 

B The Bearded 

E  The Elderly (older than 55 year) 

S The Snorers 

E  The Edentulous 

 
The presence of two indicating high likelihood of DMV 
(sensitivity, 0.72; specificity, 0.73). 

[7] 

 

 
 
 

BONES 
[8]

 

 
Mnemonic BONES is a system used to predict difficult mask 
ventilation. It is simple and easy to be remembered. Difficult 
mask will be anticipated if the patient has 2 or > of the following 
parameters. 

 
Table 3. BONES 

B  Beard 

O  Obesity (BMI more than 26.) 

N  No teeth. 

E Elderly. 

S  Snoring 

 

MAGBOUL 4 M & MS SCORE 
[9]

 
 
M = Mallampati Class  
M = Measurements 3-3-2-1 OR 1-2-3-3 Fingers: 1 = Finger 

Lower Jaw Anterior subluxation can be added to 3.3.2 rule. 
3 Fingers Mouth Opening, 3 Fingers between the tip of the jaw 
and the beginning of the neck (under the chin), 2 Fingers 
between the thyroid notch and the floor of the mandible (top of 
the neck), and 1 Finger Lower Jaw Anterior subluxation. 
M = Movement of the Neck 
M =Malformation of the skull, teeth, obstruction, & Pathology 

(the Macros and Micros). We can memorize them with the 
word (STOP) 
S = STOP Skull (Hydro and Microcephalus) T = Teeth (Buck, 

protruded, & loose teeth. Macro and Micro mandibles) O = 
Obstruction (due to obesity, short Bull Neck and swellings 
around the head and neck) P = Pathology (Craniofacial 

abnormalities & Syndromes: Treacher Collins, Goldenhar's, 
Pierre Robin, Waardenburg syndromes) 
Skull Teeth Obstruction Pathology = STOP. 
 
CORMACK AND LEHANE Classification

 [10,11,12]
 

 

It is the best view obtained during direct view using 
conventional laryngoscope. Difficult intubation had been 
classified into four grades. The optimal laryngeal view can be 
obtained using external manipulation. Grade 2 was subdivided 
to 2a and 2b latter by Lee and his colleague which leaded to 
modified Cormack and Lehane classification. Then another 
modification was done by subdivision of grade 3 to 3a and 3b 
depending on whether the epiglottis could be elevated from the 
posterior pharyngeal wall using a bougie or introducer. This 
later modification was done by Cook.  
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Table 4. Modified Cormack and Lehane classification. 

Classification  

 

Description  Frequency 

(%)  

Possibility of intubation 

failure (%) 

Grade 1 Full view of the glottis 68% <1 

Grade 2a Partial view of the glottis 24% 4.3% 

Grade 2b Only posterior portion of glottis or 

arytenoid cartilages 

6.5 67.4 

Grade 3a Epiglottis can be lifted from the posterior 

pharyngeal wall 

1.2 87.5 

Grade 3b Epiglottis cannot be lifted from the 

posterior pharyngeal wall 

Very rare Very likely 

Grade 4 Neither glottis or epiglottis can be seen Very rare Very likely 

 
WILSON Score

 [13,14,15]
 

 

The Wilson scoring system is based on five risk factors which 
including, patient weight, head movement, buck teeth, 
mandibular recession, and neck and jaw movement. Each risk 
has a score of 1,2, or 3 giving a total score of 0 up to 10. A 
score greater than two predicts 75 per cent of difficulties.

 [13]
 

During this score a low true-positive rate and a low false 
positive rate were reported. Thus, Wilson scores correctly 
identified patients in whom intubation was easy.

 [14]
 The Wilson 

score is seldom used in clinical practice. It is a highly sensitive 
predictor of a difficult airway, although its specificity is low. 
Further studies are required for significant results.

 [15] 

 

Table 5. Wilson scores 

Patient Weight,  <90kg 

90 – 100 kg 

>110 kg 

0 

1 

2 

Head and Neck movement >90 

±90 

<90 

0 

1 

2 

Jaw movement Inter-incisor gap >5cm, *SL >0 

Inter-incisor gap 5cm, SL = 0 

Inter-incisor gap <5cm, SL <0 

0 

1 

2 

mandibular recession Normal 

Moderate 

Severe 

0 

1 

2 

Buck teeth Absent 

Moderate 

Severe 

0 

1 

2 

              *Subluxation (SL) is the maximal forward protrusion of the lower incisors beyond the upper incisors
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Be MOON 
 

The combination of those mnemonic systems also can be 
included in Be MOON. Examiner and practitioner must look 

and examine every patient, aiming to evaluate and assess the 
airway. High prediction and suspicion should be applied. Be 
MOON to guide your approach and construct a clear pathway 
to difficult airway. You can use BE MOON easily. 

 

B  Beard 

E Edentulous, Elderly, Evaluate (3-3-2-1 rule) 

M Male, Malformations, and Mallampatti score grade 3 & 4  

O Obese, Obstructive sleep apnea (OSA) and Snoring. 

O Obstructions and Obstacles. 

N Neck; decrease mobility, short and increase circumstances. 

 
 

Table 6: Be MOON 

  Moderate Severe 

B  Beard 1 2 

E Edentulous, Elderly, Evaluate (3-3-2-1 rule) 1 2 

M Male, Malformations, and Mallampatti score grade 3 & 4  3 4 

O Obese, Obstructive sleep apnea (OSA) and Snoring. 3 4 

O Obstructions and Obstacles. 1 2 

N Neck; decrease mobility, short and increase circumstances. 3 4 

           Score of > 6 associated with risk of difficult mask ventilation and difficult intubation. 
 

 
Beard 
 
Beard patient possesses challenge and difficulty during mask 
ventilation. It is a common problem in Arab, Iran, Pakistan and 
other Islamic area. It has been shown to be an independent 
predictor of impossible mask ventilation. Most of the patients 
are unwilling to shave their facial hair. Not only mask 
ventilation will be difficult also view for intubation and fixation of 
the endotracheal tube. 

[16]
 This may result in a lax and unwell 

secured ETT with risk of accident extubation. 
[17]

 

Edentulous7, Elderly 
 
The prevalence of edentulism is high among individuals over 
65 years (60%). Those who have a denture are commonly 

removed before being transferred to operation room. Denture 
may obstruct the airway or inhaled as foreign body during 
airway management. Elderly also have s decrease in neck 
mobility which also will increase the risk of difficult mask 
ventilation and endotracheal intubation. 

[18] 

 
Obese, Obstructive sleep apnea (OSA) and Snoring 

 
Obstructive sleep apnea (OSA) correlates positively with 
obesity and age, both of which are becoming increasingly 
prevalent.  Obstructive sleep apnea has been recognized as a 
major contributor to morbidity and mortality in developed 
countries. It associated with increased risk of difficult intubation 
and other perioperative respiratory complications.  Short thick 
neck and redundant tissue in the oropharynx cause a difficulty 
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during mask ventilation and intubation with increased risk of 
hypoxia specially among morbidly obese. 

[19,20]
 

Obstructions and Obstacles 
 
Obstruction is the presence of any condition like epiglottitis, 
peritonsillar abscess, trauma which need proper evaluation. 
Patient with acromegaly have a Macroglossia and prognathism 
maxillae which cause difficult in both mask ventilation and 
endotracheal intubation. Trauma to mandible and cervical 
spine will put the practitioner in difficult situation for assessing 
and evaluating the airway. Acute burns present with 
edematous airway. 

[21]
 

Neck; decrease mobility, short and increase 
circumstances 
 
Sniffing or Magill position assessed by movement of the 
atlanto-occipital joint. The patient is asked to hold head erect, 
facing directly to the front, then he is asked to extend the head 
maximally and the examiner estimates the angle traversed by 
the occlusal surface of upper teeth. Measurement can be by 
simple visual estimate or more accurately with a goniometer. 
Any reduction in extension is expressed in grades: 

Grade I: >35° 
Grade II: 22°-34° 
Grade III: 12°-21° 
Grade IV: < 12° 
 
Normal angle of extension is 35° or more. 

[21] 

 

CONCLUSION 

 
This Mnemonic will not guarantee against failure of mask 
ventilation or endotracheal intubation. It is only used as 
guidance and to help in buying time during airway assessment 
and management. Practitioners should try to adopt the easy 
and familiar to them. More comparative studies will help in 
modification and interpretations of the old ones. 
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