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There is one skill above all else that an 
anaesthetist is expected to exhibit and that is to 
maintain the airway impeccably

M. Rosen and I. P. Latto 1984





Iatrogenic Airway Damage





Larynx Pharynx Esophagus
Trachea TMJ nose

VC paralysis VC granuloma
Aryt dislocation Hematoma



Domino KB, Posner KL, Caplan RA, Cheney FW.  
Airway injury during Anesthesia.  
Anesthesiology 1999: 1703-11

80% Routine (non difficult) tracheal intubation

85% short term tracheal intubation





 
Kikura M, Suzuki K, Itagaki T, Takada T, Sato S  Age and comorbidity as risk 

factors for vocal cord paralysis associated with tracheal intubation  
British Journal of Anaesthesia 2007;98;524-30 

31,241 Prospective consecutive 
surgery

24 vocal cord paralysis

Female 7, male 7.5 – 8

Cuff pressure < 20 mm Hg

All Intubated at first attempt – None 
difficult





Normal Airw
ay

Airway Stenosis





Adult Laryngotracheal Stenosis

•   Projected Population Incidence 

 Overall incidence: 286 cases per year (UK)

•   Postintubation incidence: 194 cases per year (UK)

      Nouraei R,  Patel A, Howard DJ, Sandhu GS. Estimating the population incidence of adult 
postintubation laryngotracheal stenosis.  Journal of Clinical Otolaryngology 2007 





Fatal	tracheal	injury	at	intuba0on



Fatal	LMA	problem



Fatal	laryngospasm





Fatal	post-op	laryngospasm	and	
aspira0on	in	recovery



Tracheostomy	blockage	





Major Complications of Airway 

Management NAP4  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National Audit Project 4

Investigate the major complications of airway management in UK 
anaesthetic practice

Calculate the incidence of serious complications

Learn from adverse events and look for themes



Major Complications of Airway Management

Death

Brain damage

Emergency surgical airway

ICU admission







NAP4 2 Phases

Snapshot

A snapshot of practice

Over a 2 week period

During 2008/2009

Provides denominator

Number of complications
_________________________________________________________________________________ 

Number of Airway Interventions

Case submission 

• Study of complications 
• Over one year 
• 01/09/2008 - 31/08/2009 
• Provides numerator



Incidence

Number of complications
_________________________________________________________________________________ 

Number of Airway Interventions



Incidence

Number of complications
_________________________________________________________________________________ 

2,900,000



Airway	Events  

287	cases	submiCed	

207	reviewed	

184	reports	



184 Reports by  Inclusion Criteria



Demographic Data



Age



SAD / Aspiration / Obesity



Numerical Analysis

• SAD 56% of all UK general anaesthetics

• 90% cLMA or LM’s 

• 10% i-gel or Proseal LMA

• 34 cases where SAD was primary airway

• Of these 17 were aspiration

• Of the Non-aspiration events

• 2 deaths



Devices Used



Anaesthesia Events - 16 cases

• generally young         (10/16  < 40years)

• healthy                       (14/16    ASA 1-2)

• ‘urgent’ procedure      (7/16      ‘urgent’)

• Obesity                       (11/15      73%) 

• compared to 31% outside this group

• None of the patients who aspirated during use of  a SAD 
weighed >100kg





Recommendations

Laryngeal mask anaesthesia is a fundamental skill

Same attention to detail as intubation
patient selection
indications
contraindications
insertion
confirmation correct position
maintenance
removal and recovery



214,000 patients

1:4,000 elective

1:900 emergencies

Aspiration - Tube



Aspiration - Classic LMA



Aspiration

1:11,000

50% reduction need 1.3 million patients per 
group



Aspiration

Patient factors

Operation factors

Anaesthesia factors

Device factors



     Aspiration was the commonest cause of death in anaesthesia cases 
reported to NAP4 (>20% of reported cases)

     Aspiration of gastric contents accounted for 50% of anaesthesia-related 
deaths. Many who survived did so only after a prolonged time on  ICU.

     Aspiration of blood clots led to two cardiac arrests including one death. 

    There was incomplete assessment of aspiration risk and failure to alter 
anaesthetic technique when aspiration risk was present. 

     An excess of the cases involved emergency surgery and trainee 
anaesthetists. 

Headline  



     There were clear examples of aspiration occurring at induction when 
classical indications for RSI were present and it was not used. 

    Many aspirations occurred during maintenance with a standard LM. 

    There was failure to identify risk and a failure to use available 
precautions to reduce the risk of such events: e.g.  RSI for higher risk 
cases and the use of 2nd generation SADs for patients at lower risk.

     Aspiration and its prevention should remain major concerns for all 
anaesthetists.





Capnography should be used during all 
intubations, irrespective of location

Training in capnography interpretation, in 
particular abnormal but not flat trace during 
low cardiac output states and CPR

Unrecognised Oesophageal Intubation - 
Recommendations





DIRECT LARYNGOSCOPY 

Deterioration in the airway following single or repeated 
attempts at direct laryngoscopy 

Following induction of anaesthesia and attempts at direct 
laryngoscopy the airway deteriorated with increasing 
difficulty in ventilation in 13 patients.  

With repeated attempts the airway became impossible to 
ventilate in 15 patients. All these 15 patients subsequently 
required a surgical airway.  



FLEXIBLE FIBREOPTIC TECHNIQUES

23 Attempts to use flexible fibreoptic techniques

9 successful 

14 failed (4 awake, 10 asleep) - surgical airway required

Awake failure - inability to identify glottic inlet, pass the scope 
or pass the tube



Fibreoptic Intubation anatomical distortion



NEEDLE CRICOTHYROTOMY OFTEN FAILS

27 uses of cannula cricothyroidotomy in head and neck 
patients

12 successful (small and large bore devices)

15 failed (misplaced, unable to place, fracture, kinking, 
dislodgement, barotrauma)



NAP4

“Where facemask or laryngeal mask 
anaesthesia is complicated by failed ventilation 
and increasing hypoxia the anaesthetist should 
consider early administration of further 
anaesthetic agent and or a muscle relaxant to 
exclude and treat laryngospasm”



NAP4

“no anaesthetist should allow airway 
obstruction and hypoxia to develop to the 
stage where an emergency surgical airway is 
necessary without having administered a 
muscle relaxant”



The most compelling educational effort for the 
anesthesia community should be to reduce the 
frequency and severity of complications related to 
managing the airway

Prof J Benumof 1995






