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Failure to evaluate the airway and predict 

difficulty is the single most important factor 

leading to a failed airway

ASA Closed Claims Analysis

Metzner J, Posner KL, Lam MS, Domino KB. Closed claims analysis. Best Pract Res Clin Anaesthesiol. 25(2):263-76, 2011.



• Deficiencies in the undertaking or recording of an 
airway assessment

• Failure to undertake additional airway investigations 

• Failure to review the investigations even when this 
would have been extremely useful







• An airway evaluation should be undertaken in all 
patients who may require airway support or an airway 
intervention

• While most commonly applies to patients undergoing 
surgery, it includes patients in ICU or emergency dept



A D E Q U AT E  P R E - O P  E X A M

• Previous airway difficulty history

• Medical conditions associated with difficulty

• Previous surgery or radiotherapy to the head, neck or mediastinum

• External overall assessment

• Bedside interactive tests

• Availability of the cricothyroid membrane

• Implications of the presenting disease

NAP4 Full Report, March 2011



An Updated Report by theAmerican Society of 
Anesthesiologists Task Force on Management of 

the Difficult Airway

Anesthesiology 2003; 98:1269-77Jeffrey L. Apfelbaum, MD (Committee  on Standards and Practice Parameters Chair), Carin A. Hagberg, MD, and selected members of the Task Force on 
Management of the Difficult Airway: Robert A. Caplan, MD (Task Force Chair), Casey D. Blitt, MD, Richard T. Connis, PhD, and David G. Nickinovich, PhD

Anesthesiology 2013; 118:251-70



ESSENTIAL ROUTINE PREOPERATIVE 
AIRWAY EVALUATION

• Length of upper incisors

• Involuntary: maxillary teeth 
anterior to mandibular teeth

• Voluntary: protrusion of 
mandibular teeth anterior to 
maxillary teeth - lip bite test 

• Interincisor distance <4 cm

• Oropharyngeal class ( 3 or 4)

• Narrowness of palate

• Mandibular space compliance

Anesthesiology 2013; 118:251-70



ESSENTIAL ROUTINE PREOPERATIVE 
AIRWAY EVALUATION

• Mandibular space length
• Length of neck
• Head/Neck ROM
• Thickness of neck

TMD <6 cm

SMD <12 cm

? >40 cm

Anesthesiology 2013; 118:251-70



Difficulty with patient cooperation or consent

Difficult mask ventilation

Difficult supraglottic airway placement

Difficult laryngoscopy

Difficult intubation

Difficult surgical airway access

Anesthesiology 2013 118:251-70 

Basic Management Problems



x

Difficult Surgical Airway



Can J Anesthesia 2016, 63(7):807-817



PA L PAT I O N  A N D  C T M  
I D E N T I F I C AT I O N

• Success rate of both anesthesia providers and trauma 
surgeons for identifying CTM by palpation was ≤ 50%, even 
in non-obese females with optimized neck extension

• No significant differences in the success rates of CTM 
identification based on either clinical experience following 
completion of residency or prior emergency surgical 
airway experience

Can J Anesthesia 2016; 63(7):807-817



• Both ASA and NAP4 recommend a pre-op airway assessment

• Choice of assessment is at the discretion of the anesthesiologist

• Investigated the diagnostic accuracy of the anesthesiologist’s prediction 
of difficult mask ventilation and difficult tracheal intubation



Difficult mask ventilation
• 94% unanticipated
• when anticipated, only 22% were actually difficult 

Difficult intubation
• 93% unanticipated
• when anticipated, only 25% were actually difficult



Summary

• Demonstrates the inaccuracies of airway assessment in daily practice

• Prediction of airway difficulties remains a challenging task

• Underline the importance of being constantly prepared for 

unexpected difficulties





C O N C L U S I O N S
• Bedside airway examination tests designed as screening tests

• Low sensitivities with high variability, high specificities

• Upper bite lip test most diagnostic accuracy

• Future research needed to develop tests with high 
sensitivities to make them useful for screening DMV, FI



Airway Assessment 
included in guidelines 



Airway'Management'Special'Interest'Group'Cogni8ve'Aid'

ANZCA logo
The following explanation about the ANZCA visual identity was given by the designer, Streamer,
in 2008.

The new ANZCA visual identity is a symbol of  the modern and progressive goals of  the College.  It is a highly
memorable and distinctive corporate logo that will support the College in its future endeavours to a high standard
of  professionalism and excellence.  The symbol and logo type have a set relationship that over time will come to
represent the way ANZCA is perceived and recognised by its constituents, with the endorsement of  the College
crest. The two symbols (the new ANZCA logo and the traditional crest) are thus presented together in
appropriate measure (and close proximity) to signify the historical and contemporary values of  ANZCA.  The
confidence of  this overall message is integral to the identity of the College with regard to the past, the present and
the future.  Without this new relationship the identity only speaks of  the past in a visual sense.

 

The new symbol is made up of  geometrical shapes that are arranged in a balanced, overlapping and integrated
form.  The overall effect is one of  precision and exactitude (sciences that underpin the profession) due to the
controlled and methodical relationship between the triangular elements. The triangle is a three-tipped shape and
the two sets of  three overlapping forms suggest the three layers of  the foundation of  the College which includes
anaesthesia, intensive care and pain medicine. The use of  multiple and connecting triangular elements pointing
in different directions alludes to the multidisciplinary nature of  the College. The letter shapes and strokes in
ANZCA are visually balanced and in tune with the curved shapes of  the triangles.

 

The College crest is present as a watermark of  endorsement to signify the importance and veracity of  the
ANZCA document.  By giving it this treatment, the significance of  the crest is preserved and re-contextualised. 
Its meaning is strengthened by its careful, controlled and measured use.  It becomes the signature of  authority
and authenticity.

 

The use of  the two colours (burgundy and silver or grey) means that the ANZCA livery will remain consistent,
highly recogniseable and cost effective to produce.  The burgundy is warm, royal, rich, trusted and is part of  the
existing ANZCA visual language.  The introduction of  the silver suggests technical precision and high quality. 
When silver is not used (in some instances) the grey will take its place and allow the burgundy to carry the
recognition of  the brand.
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High Stakes Cognitive Aid  

Easy to remember 
Simple image

Simple to recall in a crisis

Flexible for any context 

Universally applicable template 

Consistent and team based 

THE
VORTEX 

Dr.’s Nicholas Chrimes & Peter Fritz, 2013
vortex approach.org

http://approach.org




H U M A N  F A C TO R S

• Environmental influences

• Team behaviors

• Individual performance



AT T I T U D E  I S
 E V E R Y T H I N G

• Anesthetists either do not conduct or actually disregard 
their own pre-operative airway assessments, only to realize 
following induction of anesthesia that their concerns were well-
founded.

Peterson et al.  Closed Claims Analysis  Anesthesiology 2005; 103:33-9 

Cook TM et al.  Fourth National Audit Project  Br J Anaesthesia 2011; 106:617-31



M I S S I N G  L I N K  

Hung et al.  Anesth Analg 2016; 122(6):1752-4
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A Reference 
for the 

Rest of Us!

Airway Assessment

DUMMIES
FOR



Airway Assessment Made Easy
VIA Score: 0-6

Factors

‣Difficult mask ventilation (V)

‣Difficult intubation (I)

‣ Risk of aspiration (A)

Score

‣ Easy (0)

‣ Difficult (1)

‣ Impossible (2)

Truong AT, Truong DT.   VIA score: a mnemonic for airway assessment and management. http://dx.doi.org/10.1016/j.jclinane.2015.06.020

http://dx.doi.org/10.1016/j.jclinane.2015.06.020


Mask Ventilation (V)

0 bag/mask ventilation readily assured

1 SGA needed to ensure ventilation

2 impossible to ventilate

Truong AT, Truong DT.   VIA score: a mnemonic for airway assessment and management. http://dx.doi.org/10.1016/j.jclinane.2015.06.020

http://dx.doi.org/10.1016/j.jclinane.2015.06.020


Intubation (I)

0 successful DL

1 advanced intubation device

2 unable to intubate

Truong AT, Truong DT.   VIA score: a mnemonic for airway assessment and management. http://dx.doi.org/10.1016/j.jclinane.2015.06.020

http://dx.doi.org/10.1016/j.jclinane.2015.06.020


Aspiration (A)

Truong AT, Truong DT.   VIA score: a mnemonic for airway assessment and management. http://dx.doi.org/10.1016/j.jclinane.2015.06.020

0 minimal risk

1 moderate

2 high risk

http://dx.doi.org/10.1016/j.jclinane.2015.06.020


Final VIA Score

risk management assistance
0 very low routine induction

1 low cautious induction

2 moderate awake intubation

3 high awake intubation surgeon available

4 very high awake tracheostomy surgeon

5-6 exceptionally high fem-fem bypass surgeon

Truong AT, Truong DT.   VIA score: a mnemonic for airway assessment and management. http://dx.doi.org/10.1016/j.jclinane.2015.06.020

http://dx.doi.org/10.1016/j.jclinane.2015.06.020


AIRWAY TIME OUT





BJA 2018;120(2):323-352  



I C U  S E T T I N G
Summary

• All ICU patients are “at risk” of complications during intubation

• MACOCHA score is a 7-item assessment with ICU-specific 

factors for DI 

• Often emergent and unable to follow commands (like ED)

• Predictors of DMV and SGA ventilation have been described, but not 

validated in the ICU setting

De Jong A et al.  Intubation in the ICU: we could improve our practice. Crit Care 2014;18:209 



I C U  S E T T I N G
New Guidelines

• Preparation of the multidisciplinary team and environment

• Modified airway assessment

• Pre and peri-oxygenation 

• Hemodynamic management

• Primacy of RSI

• Optimal laryngoscopy (videolaryngoscopy)

• Unification of Plans B and C

• Choice of Front of Neck Airway (FONA)

Higgs A, McGrath BA, Goddard C et al. Guidelines for the management of tracheal intubation into critically 
Difficult Airway Society, Intensive Care Society, Faculty of Intensive Care Medicine, and Royal College of Anaesthetists



De Jong A et al.  Early Identification of Patients at Risk for Difficult Intubation in the Intensive Care Unit. 
Am J Respir Crit Care Med 2013;187(8):832-839 

                                                            0=easy;12=very difficult

M A C O C H A  S C O R E
FACTORS POINTS

M Mallampati score III or IV 5

A Apnea syndrome 2

C Cervical spine limitation 1

O Opening mouth < 3 cm 1

C Coma 1

H Hypoxia 1

A Anesthesiologist non trained 1

Total 12
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De Jong A et al.  Intubation in the ICU: we could improve our practice. Crit Care 2014;18:209 

≥3 DI predicts DI 
in the critically ill



COMPUTER   VS   HUMAN



Facial Analysis and Difficult Airway Prediction

‣ Computer vs Practitioner 

• TMD, MP score, pictures of face

‣ Better prediction with computer 

• Humans don’t strive for “accuracy”

• Try harder to avoid false negative (fail to  
predict DA) vs false positive (call DA when not)

‣ Cost underprepared > over prepared 

Connor CW, Segal S.  Importance of Subjective Facial Appearance on the Ability of Anesthesiologists to Predict Difficult Intubation. Anesth Analg 2014;118(2):419-27



Endoscopy Ultrasoundi-CAT™  

Award-Winning Cone 
Beam 3D Imaging System



V I R T U A L  E N D O S C O P Y  ( V E )

• free online multidimensional image navigation and display software OsiriX 

• reconstructs 3D VE images of the airway from CT images

• facilitates an anatomically accurate reproduction of the endoscopic 
findings

• format easily interpreted 

Ahmad I et al. J Clin Anes 2015; 27: 508-13



Ahmad I et al. J Clin Anes 2015; 27: 508-13

66 yo male for radical neck dissection as tx for a residual base of tongue carcinoma
previous radiotherapy with dysphagia and reduced tongue protrusion

abnormally shaped epiglottis



A D V A N TA G E S  V E

• free online software, requires only a short period of self-training

• noninvasive

• allows a full assessment of airway, including subglottis and upper trachea

• plan management strategy for patients with preexisting airway pathology

• useful in teaching (students and patients) and research

Ahmad I et al. J Clin Anes 2015; 27: 508-13



Mir F, Andi K, Kourtele E, Patel A, Liban Bioprinting of human airway using 3 
dimensional printing: a concept for predicting difficult airway. BJA J2016, e903



Michael Seltz Kristensen, MD 
Head of Section for Anesthesia
for ENT, Head, Neck, and Maxillofacial Surgery
Righospitalet, University Hospital of Copenhagen, Denmark

Wendy H.L. Teoh, MBBS, FANZCA 
Department of Women’s Anesthesia
KK Women’s and Children’s Hospital Singapore
Adjunct Assistant Professor, Duke University-NUS
Graduate Medical School, Singapore

Anesthesiology News 2013; 38(8):20-30

The Ultrasound Probe in the Hands of  
the Anesthesiologist
A Powerful New Tool for Airway Management



Mouth

Tongue

Oropharynx

Hypopharynx

Hyoid bone

Larynx

Epiglottis

Cricothyroid membrane

Vocal cords

Cricoid cartilage

Trachea

Esophagus

Stomach

Lungs

Pleurae

Table 1. Important Airway Structures Visible on Ultrasound

Anesthesiology News 2013; 38(8):20-30



• Identify the CTM before induction in ALL patients

• If inspection and palpation does not suffice, US should be used to 
locate the CTM 
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• Easy to use and CE approved

• Two checklists - PHASE and 
HELPET

• Triage airways into basic or 
advanced

• Find complexity factors and plan

• Circles of life approach to 
determine if help needed

A I R W AY  R E S C U E

W I N  T I M E  F O R  
L I F E

Y O U R  G O L D  
S T A N D A R D

C O M P L I C A T I O N S

T R A I N I N G

AIRWAY 
ASSESSMENT



Rosenblatt W. Development of an Airway Management Plan. Hagberg & Benumof ’s Airway Management, 4th ed
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Rosenblatt W. Development of an Airway Management Plan. Hagberg & Benumof ’s Airway Management, 4th ed
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• desaturation index









TA K E  H O M E  M E S S A G E S

• failure to assess and identify difficulty in airway management 
and the failure to incorporate these findings into a management 
strategy can contribute to a poor outcome

• a perfect airway assessment tool does not exist and 
unanticipated difficulty will still occur

• using multiple tests to predict difficulty in airway management is a 
better predictor than any single test used in isolation



TA K E  H O M E  M E S S A G E S

• airway assessment forms the first part of any airway management 
strategy, leading to planning of drugs, equipment, and techniques to 
be used

• assessing for a difficult airway at extubation is equally important

• as practitioners, we must rise to the occasion and perform best 
practice; there can no longer be a disconnect in what we know and 
what we do; we need to be the strong link in the chain





Safest Assumption
Every Airway is Potentially a Difficult or Failed Airway

Be Prepared!




