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Is the ‘LEMON’ method an easily applied emergency airway
assessment tool?
Matthew J. Reeda, Louise M. Renniea, Mark J.G. Dunna, Alasdair J. Graya,
Colin E. Robertsona and Dermot W. McKeownb

Objective: To assess whether the ‘LEMON’ method,

devised by the developers of the US National Emergency

Airway Management Course, is an easily applied airway

assessment tool in patients undergoing treatment in the

emergency department resuscitation room.

Methods: One hundred patients treated in the resuscita-

tion room of a UK teaching hospital between June 2002

and January 2003 were assessed on criteria based on the

‘LEMON’ method.

Results: All seven criteria of the ‘Look’ section of the

method could be adequately assessed. Data for the

‘Evaluate’ section could not be obtained in 10 patients, with

inter-incisor distance being the most problematical item.

The ‘Mallampatti’ score was unavailable in 43 patients, and

had to be assessed in the supine position in 32 of the

remaining 57 patients. Assessment for airway ‘Obstruction’

and ‘Neck mobility’ could be performed in all patients.

Conclusion: The ‘Look’, ‘Obstruction’ and ‘Neck mobility’

components of the ‘LEMON’ method are the easiest to

assess in patients undergoing treatment in the emergency

department resuscitation room. The ‘Evaluate’ and

‘Mallampatti’ components are less easily applied to the

population that present to the resuscitation room, and

assessment of these is more problematical and prone to

inaccuracy. We suggest that the ‘LEMON’ airway assess-

ment method may not be easily applied in its entirety to

unselected resuscitation room patients, and that informa-

tion on the ‘Evaluate’ and ‘Mallampatti’ parameters may not

always be available. European Journal of Emergency

Medicine 11:154–157 �c 2004 Lippincott Williams & Wilkins.

European Journal of Emergency Medicine 2004, 11:154–157

Keywords: Airway management, emergency department, intubation,
‘LEMON’ method

aEmergency Department and bAnaesthetic Department, Royal Infirmary of
Edinburgh, Edinburgh, Scotland, UK.

Correspondence to Matthew J. Reed, Emergency Department, Royal Infirmary of
Edinburgh, 51 Little France Crescent, Edinburgh EH16 4SU, Scotland, UK.
e-mail: mattreed1@hotmail.com

Introduction
There is a growing trend for advanced airway manage-

ment to be performed in the emergency department

(ED) resuscitation room by ED clinicians, rather than

anaesthetists. The need for tracheal intubation in the ED

is frequently unpredictable and is promptly required.

When compared with the same procedure performed in

the operating room, a higher incidence of airway manage-

ment failure has been reported [1].

It has been suggested that patients intubated in the ED

have poorer views on laryngoscopy measured by higher

Cormack and Lehane scores [2,3]. This is true whether

the intubation attempt is carried out by an anaesthetist or

by an emergency physician [2,3].

The historical information, physical examination findings,

and radiographic features associated with a difficult

airway are well established. Proposed airway assessment

scales vary from the simple, which often fail to address

the many factors associated with a difficult airway, to the

complex, which are impractical as a clinical tool. None

have been shown to be failsafe in predicting airway

management problems and none have been assessed

adequately in the ED setting.

An assessment system that objectively measures factors

associated with a difficult intubation in the resuscitation

room needs to be simple to perform, suitable to perform

on obtunded or non-compliant patients and easily

remembered. All of the systems discussed above fail to

be suitable when applied to an ED setting.

The US National Emergency Airway Management Course

has addressed this issue by devising the ‘LEMON’

(Look–Evaluate–Mallampatti–Obstruction–Neck mobi-

lity) method [1] (Fig. 1). This assessment system

includes most of the characteristics discussed above

and has been adapted for use in a resuscitation room

setting.

The method also encourages potential airway managers to

learn and conduct a thorough systematic evaluation of the

airway and anticipate potential problems in its manage-

ment as a routine part of their initial resuscitation

assessment.
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The aim of this study was to see whether the ‘LEMON’

method is an easily applied emergency airway assessment

tool in patients undergoing treatment in the ED

resuscitation room.

Methods
This was a prospective observational study conducted in

the ED of a UK teaching hospital between June 2002 and

January 2003. Three ‘middle grade’ doctors (between 5

and 7 years post-graduation) were selected to conduct

the study. Each received training detailing the content of

the airway assessment study form and the theory and

practical application of the ‘LEMON’ method. Ethical

approval was obtained from the local research ethics

committee.

A total of 100 consecutive patients entering the depart-

ment’s resuscitation rooms when one of the participating

study doctors was on duty were enrolled into the study.

They were assessed on 13 characteristics that have been

shown to be useful in predicting airway management

difficulty, and which have been combined in the

‘LEMON’ method (Fig. 1).

The ‘Mallampatti’ class [4] was recorded if possible, and

it was noted whether this was measured in a sitting or a

supine position. Verbal consent for entry into the study

was taken from all patients when possible. Completed

forms were collected for data entry and analysis using

both Microsoft Excel and SPSS (Statistical Package for

Social Sciences).

Results
In all seven criteria of the ‘Look’ section of the ‘LEMON’

method, an adequate assessment of the characteristic

could be performed (Fig. 2). Of the three criteria of the

Fig. 1

L      Look externally for characteristics that are known to cause difficult laryngoscopy, intubation or ventilation.  

E Evaluate the 3-3-2 rule. 

M Mallampatti.

O      Obstruction?   Conditions that can cause obstruction of the airway will make laryngoscopy and ventilation difficult. 

Class I: soft palate, uvula
fauces,pillars visible

Class II: soft palate, uvula
fauces, visible

Class III: soft palate, base
of uvula visible

Class IV: hard palate,
only visible

N Neck mobility. Patients in hard collar neck immobilization, or those with reduced neck movements are harder to intubate. 

1 = Inter-incisor distance in fingers.

2 = Hyoid mental score in fingers.

3 = Thyroid to floor of mouth in fingers.

A summary of the ‘LEMON’ method for airway assessment.
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‘Evaluate’ section of the method, none could be assessed

in all patients. The inter-incisor distance was not

obtained in 10 of the 100 patients, hyoid/mental distance

in five of the 100 patients and thyroid/mouth distance in

four patients. Ninety patients out of the 100 could be

assessed in all three ‘Evaluate’ criteria (Table 1).

‘Mallampatti’ scores could not be assessed at all in 43

patients. Of the remaining 57 patients, 25 could be

assessed in the originally described sitting position and 32

were assessed in the less optimal supine position.

Finally, both airway ‘Obstruction’ and ‘Neck mobility’

could be assessed in all 100 patients.

Discussion
Of the 13 characteristics that make up the ‘LEMON’

airway assessment method, nine were easily assessed in

the ED resuscitation room population. The ‘Look’,

‘Obstruction’ and ‘Neck mobility’ sections of the

‘LEMON’ method were all fully assessed and are there-

fore of potential value in an assessment of the airway.

The ‘Evaluate’ characteristics of the ‘LEMON’ method

were more problematical and were not able to be assessed

in all patients. The inter-incisor distance was the most

problematical of these, and of the 10 patients who could

not be assessed, all were patients who were either

intubated prior to arrival or were uncooperative with

simple mouth opening. These patients made up a

significant proportion of those who went on to require

airway management and intubation. It seems that mouth

opening cannot therefore always be determined in the

very patients in whom a good airway assessment is most

important.

Hyoid/mental and thyroid/mouth distances were both

more frequently assessable than inter-incisor distance,

and could be measured in the uncooperative patient.

‘Mallampatti’ estimation is not easily applied in the

resuscitation room setting, as the ability to be able to

assess the Mallampatti class seems to be inversely related

to the probability that the patient will require airway

management. Patients who were able to sit up and open

their mouths were unlikely to require airway manage-

ment, whereas those who were unable to do this or who

were supine were more likely to require airway support.

Clearly, the latter group are those in whom a good airway

assessment is most important.

It was always possible to perform the assessment

of ‘Obstruction’ or ‘Neck mobility’. These have

previously been shown to be useful in predicting a

difficult airway.

Interestingly 71.4% of patients in this study required

some form of airway management, 57.1% of these

required intubation. We are currently in the process of

recruiting a larger number of patients and devising a

‘LEMON’ score based on the ‘LEMON’ method, to

investigate whether a difficult airway in the ED

resuscitation room can be predicted by a ‘LEMON’ score

or by certain components of the ‘LEMON’ method.

Fig. 2
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Bar chart to show the percentage of patients for whom data was not
available for each ‘LEMON’ method characteristic. ’ Resuscitation
patients.

Table 1 Summary of results.

Characteristic Resuscitation group % Data not available

Number of patients 100
LOOK Incidence/%
Facial trauma 9.0 0
Protruding teeth 5.0 0
Large incisors 10.0 0
Abnormal facial shape 10.0 0
Beard or moustache 14.0 0
Large tongue 2.0 0
False teeth? 17.0 0

EVALUATE Incidence/%
Incisor distance>3 50.0 10
Hyoid/mental distance>3 71.6 5
Thyroid to mouth >2 55.3 4

MALLAMPATTI Mean score
Sitting Mallampatti (1–4) 2.23 (25 patients) 43
Supine Mallampatti (1–4) 2.48 (32 patients)

OBSTRUCTION Incidence/%
Obstructed airway 6.0 0

NECK MOBILITY Mean score
Neck mobility score (1–3) 2.57 0
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Feedback from the doctors conducting the study

suggested several important observations. Using the

‘LEMON’ method in all patients entering the resuscita-

tion room ensured a formal assessment of the patient’s

airway. This alerted the practitioner to think of the

possibility of a difficult airway early, highlighted the

possibility of the airway being more difficult than

anticipated, and allowed appropriate precautions and

assistance to be sought before airway management

became a problem and advanced airway management

was attempted.

Conclusion
We suggest that the ‘LEMON’ method is an easily

applied emergency airway assessment tool in the ED

resuscitation room; however, it may not always be possible

to perform a complete assessment of all of its compo-

nents. ‘Evaluation’ and ‘Mallampatti’ components proved

the most difficult to assess fully, and paradoxically this

may be more so in those patients who are most likely to

require airway intervention.
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