
Elaine Bromiley 
[died in the UK in March 2005 at the age of 37] 

Brought about a re-look at the role of human 
factors (HF) in critical incidents in medical 

practice in the UK. 



Libby Zion 
[died in the US in October 1984 at the age of 18] 

Admitted to A+E with agitation, confusion 
and muscle twitching. Given Demerol 

despite a history of depression for which 
she took Nardil (phenelzine). Became 

restless, tied down.  Died from high fever 
within 8 hours from admission.  Later there 

were claims that she also took Cocaine. 
 



Throughout his crusade, Sidney Zion's anger was 
paramount.  Indeed, it is quite possible that without this 
rage, he might not have accomplished what he did. Zion 

was "aggressive, narcissistic, self-indulgent, pushy, 
persistent and paranoid," psychiatrist Willard Gaylin 

memorably wrote in Nation, "but that is precisely  
the stuff successful reformers are made of.“ 

Brought about a limit to the amount of resident  
physicians’ working hours in the USA. 

(New York State Department of Health Code, Section 405,  
also known as the Libby Zion Law) 
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Airway management is essential 



Any of the three components of modern 
day anaesthesia results in loss of airway 

control 
 
 
 



Components of a general anaesthetic 

• Anaesthesia 
– Absence of consciousness / awareness 

• Analgesia 
– Absence of pain / sympathetic stimulation 

• Muscle relaxation 
– Absence of movement / motor reflexes 

 
Any of these three groups in-and-of-itself 

causes loss of airway control 



Indications for airway management 
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• GCS < 8 = intubation 
• Most common cause of coma 

is general anaesthesia 
• General anaesthesia is the 

most common indication for 
airway management 



Methods of airway management 

• Face mask (FM) 
 
• Laryngeal mask airway (LMA) 

 
• Endotracheal tube (ETT) 
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A face mask is a 
• mask that may or may not fit fairly snugly 
• over (not inside) the mouth and nose, 
• not sealing off the trachea, and 
• not tightly enough for high ventilatory pressures 

to be applied, and with the risk of 
• inflation of the stomach and/or 
• obstruction of the airway, and in selected 

patients, with the real risk of regurgitation and 
• pulmonary aspiration of gastric content. 



An laryngeal mask is a 
• mask that fits fairly snugly 
• over (not inside) the opening of the trachea, but 
• not sealing off the trachea, and 
• not tightly enough for high ventilatory pressures to 

be applied, and with the risk of 
• inflation of the stomach and/or 
• obstruction of the airway, and in selected patients, 

with the risk of 
• pulmonary aspiration of gastric content even while 

the cuff remains inflated. 



An endotracheal tube is a 
• tube that fits snugly 
• into (not against) another tube (the trachea) 
• sealing off the trachea 
• tightly so that high ventilatory pressures can be 

applied, without the risk of 
• inflation of the stomach or 
• obstruction of the airway, and without the risk of 
• pulmonary aspiration of gastric content while the 

ETT remains in position and the cuff inflated. 



Vallecula 
Space where tip of 

MacIntosh laryngoscope  
blade is placed 



The LMA remains 
outside the glottic 

opening! 
 

The ETT passes 
through the glottic 

opening! 



When evaluating the airway think 
of 3 separate components 

       
  
1. Ventilation 

 
2.  Laryngoscopy and intubation 

 
3.  Rescue airway 



Face mask ventilation 
- maintenance using one hand -  

Head tilt 
Chin lift 
Jaw thrust 
Sniffing position 
Head tilt-chin lift 



Face mask ventilation 
- maintenance using two hands - 





Patient awake 



Patient anaesthetised 







Face mask 

Laryngeal mask airway 



Laryngospasm 
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• Prolonged intense glottic closure due to adduction, 
constriction and backward movement of the epiglottis 

• Occurs in response to stimulation (reflex) 
• Local 
• Remote 

• The reflex persists after stimulation has been removed 



Features associated with difficult face mask ventilation 
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• Beard 
• Obesity 
• No teeth 
• Elderly 
• Sleep apnoea 



Features associated with difficult face mask ventilation 

• B eard 
 

• O besity 
 

• N o teeth 
 

• E lderly 
 

• S nore 



Remember “BONES” 



Failed face mask ventilation? 

 
 

Attempt laryngeal mask ventilation 



• May the LMA be used in children? 
• Is the LMA sometimes placed in the oesophagus? 
• May the LMA be used for PPV? 



…see… …think… 



6 

1 
2 

3 
4 

5 





LMA (vs FM) 
Advantages 

 
• Hands free 
• Better seal (beard) 
• Easier to maintain airway 
• Protects against airway 

secretions 
• Less facial nerve and eye 

injuries 
• Less operating room 

pollution 

Disadvantages 
 

• More invasive 
• More risk of airway 

trauma 
• Requires new skill 
• Deeper anaesthesia 

required 
• Some TMJ mobility 

required 
• N2O diffusion into cuff 
• Multiple contra-

indications 



Features associated with difficult insertion of an LMA 
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• Mouth 
opening 

• Intra-oral 
tumours 



When evaluating the airway think 
of 3 separate components 

       
  
1. Ventilation 

 
2.  Laryngoscopy and intubation 

 
3.  Rescue airway 



Direct laryngoscopy 



Direct laryngoscopy 
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Prediction of difficult laryngoscopy and intubation 

 
 

Any factor that 
interrupts direct 

visualization of the 
glottic opening. 



• Fell from bicycle 
• Bruising anterior neck 
• Immediate emhysema 
• Pneumothorax 

Not immediately life-threatening airway obstruction 

Pt with suspected neck injury 
? Appropriate airway maneuver 



Not immediately life-threatening airway obstruction 

Spontaneous ventilation 
 
Tear in lower trachea 



Features associated with difficult direct laryngoscopy 
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• Disproportion 
• Distortion 
• Dysmobility 
• Dentition 



Features associated with difficult direct laryngoscopy 

 
• D isproportion 

 
 

• D istortion 
 
 

• D ysmobility 
 
 

• D entition 



Remember the four “Ds” 
Approach to distorted airway ? 
•Awake fibre-optic intubation 
•Gas induction (Volatile induction with spontaneous breathing) 



Laryngoscopic view 
Cormack and Lehane 
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Evaluation for ease of laryngoscopy 

• Inter-incisor gap 
• Prognathia 
• Mallampati score 
• Craniocervical movement 
• Patil’s test 
• Sternomental distance 
• Mandibular space 
• NC / TM ratio 



Mallampati score 
[size of the tongue relative to the pharynx] 

I and II predict easy intubation 
III and IV predict potentially difficult intubation 

Limitations during late stages of pregnancy 



LMA (vs ETT) 
Advantages 

 
• Less invasive 
• Less anaesthetic depth 

required 
• Useful in difficult intubations 
• Less tooth and laryngeal 

trauma 
• Less laryngo- and 

bronchospasm 
• Muscle relaxation not required 
• Neck mobility not required 
• Less effect on intra-ocular 

pressure 
• No risk of esophageal or 

endotracheal intubation 

Disadvantages 
 

• Increased risk of pulmonary 
aspiration 

• Prone or jackknife positions 
• Unsafe in morbidly obese 
• Limits maximum PPV 
• Less secure airway 
• Greater risk of gas leak and 

pollution 
• Can cause gastric distention 



When evaluating the airway think 
of 3 separate components 

       
  
1. Ventilation 

 
2.  Laryngoscopy and intubation 

 
3.  Rescue airway 



Rescue airway 

 
• Surgical cricothyroidotomy 

 
• Needle cricothyroidotomy 

 
If potential difficulty is recognized, the 
cricothyroid membrane should be identified 
and marked BEFORE any airway intervention 

is undertaken 

Are you familiar  
with the surface anatomy  

of the cricothyroid 
membrane? 



Features associated with difficult cricothyroidotomy and tracheostomy 
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• Flexion 
• Deviation 
• Disease 
• Devices 



Evaluation of the airway 
(KEEP IN MIND THE 3 SEPARATE COMPONENTS) 

• History 
– Previous anaesthetics 

• Clinical examination 
– General examination 
– Predictors of difficult 

• Face mask ventilation 
• Laryngoscopy 
• Rescue airway 

– Specific evaluations 
• Mallampati 
• Patil 
• Other 



Explain the terms inspire and expire. 
 
 
”When you breathe you inspire, and 

when you don’t breathe you expire” 

When you drink and drive you also expire 



Which physician is best skilled for airway management? 

 
 

The one that daily deals with it  



Specialist anaesthetist 
Thorough knowledge of 

• Applied physiology 
– And changes due to disease processes  

 
• Applied pharmacodynamics / pharmacokinetics 

– And changes due to disease processes 
 

• Applied physics 
– Gases / fluids 

 
• Technical skills – numerous 

– Most important  =  airway management 
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