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1. Introduction

In 2012 ANZCA released PG56 Guideline on equipment to manage difficult airways based on
recommendations from an expert panel established in 2008. This was in response to concerns raised in
an audit of airway management equipment in a metropolitan region published in 2007%. The guideline
was accompanied by a background paper that was published in Anaesthesia and Intensive Care in 2011
and which remained the most viewed article in that journal for more than five years, proving the
importance of this subject to anaesthesia practice?. While the fundamental principles of PG56; namely
standardisation, redundancy and a culture of safety still apply, major changes have occurred during the
intervening years. These changes have impacted on the contemporaneousness of the guideline. Several
devices mentioned in PG56 promulgated in 2010 have been withdrawn and new technology has been
introduced. The approach to procurement of airway equipment, and the airway management for patients
with a difficult airway has changed since 2010. One weakness of any guideline is its susceptibility to time
and the risk of becoming outdated?.

2. Aim

The aim of updating PG56 is to provide an objective, informed, transparent and evidence-based review of
equipment to manage difficult airways* with a view to standardising the equipment throughout operating
suites and areas beyond, including emergency departments and intensive care units (ICUs).

It is intended that these recommendations reflect current Australian and New Zealand difficult airway
practice. Standardisation of equipment aims to enhance familiarity and skill sets of clinicians with a broad
range of clinical experience. However, it is recognised that some equipment requires specific training or
may have applicability in particular situations.

Equipment is sub-classified into two groups, “essential” and “non-essential”’, to accommodate the
diversity of areas where airway management occurs. The review encompassed adult, paediatric and
obstetric difficult airway management practice requirements. In addition, both public and private
environments including small stand-alone single procedural rooms were considered. Finally, the review
process considered the diverse range of requirements encountered from tertiary through to very remote
areas

(https://www.aph.gov.au/Parliamentary Business/Committees/Senate/Community Affairs/Completed ing
uiries/2010-13/rurhlth/report/c05: RA1 — Major cities, RA2 — Inner regional, RA3 — Outer regional, RA4 —
remote, RA5 — very remote). Regardless of the site, it is paramount that patient safety overrides
consideration of convenience or economy, and therefore, the highest standard of care and equipment
should be provided wherever airway management takes place.

3. Methods

An initial literature search was conducted from 1st January 2009 to 30th June 2019 using databases
(Medline Ovid, Cochrane Database of Systematic Reviews) and a search engine (Google Scholar). The
websites of the Difficult Airway Society (UK - https://das.uk.com/), Society of Airway Management
(https://samhg.com/), European Airway Management Society (http://eamshqg.net/index.php) were
searched for equipment used in difficult airway management. In addition, the following websites were
searched for additional information: American Society of Anesthesiologists (http://www.asahg.org),
Australian and New Zealand College of Anaesthetists (http://www.anzca.edu.au), European Society of
Anaesthesiology and Intensive Care (ESAIC) (formerly named European Society of Anaesthesiologists'
https://www.esaic.org/), Canadian Anesthesiologists' Society (http://www.cas.ca), and the Scandinavian
Society of Anaesthesiology and Intensive Care Medicine (http://ssai.info/guidelines/).
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4. Results

The literature search results were screened for relevance before allocation to the subgroups (Figure 1).
ANZCA PG61(A) Guideline for the management of evolving airway obstruction: transition to the Can’t
Intubate Can’t Oxygenate airway emergency?®, continuing professional development resources and
previous work developing PG56 formed the basis of the review. National and international guidelines and
recommendations were considered during this process. An extensive review of the evidence was
undertaken, and recommendations were based on the level of evidence whilst also ensuring applicability
in all clinical applications from rural to tertiary level health institutions. Special areas of focus included
obstetric, paediatric, intensive care and emergency medicine. The Document Development Group (DDG)
assessed all previous recommendations as well as new proposals to ensure recommendations were up-
to-date and suitable until the next review process in five years.
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Figure 1: Results of literature searches
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram)
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5. Discussion

The founding principles of PG56 concern the availability and use of equipment to safely manage any
patient with a difficult airway. The application of standards and recommendations to uphold these
principles were considered as below.

5.1 General recommendations

511

5.1.2

5.1.3

Equipment for Difficult Airway Trolleys (DATs) should be fit for purpose.

The fundamental purpose of the accompanying guideline is to ensure that all DATs
throughout Australia and New Zealand are fit for purpose. New equipment should be
supported by a minimum standard of evidence to justify its purchase. This principle is
detailed in the Airway Device Evaluation Project Team (ADEPT) article®. In the Difficult
Airway Society ADEPT Guidance, the minimum standard is Level 3b (i.e. Oxford Centre
for Evidence-Based Medicine 2011 Levels of Evidence - single case-control or historical
control study)’. Chosen equipment should comply with known international standards
and recommendations® 9. It is also recommended that before purchase and introduction
into clinical service, new equipment should be scrutinised by the Hospital Airway
Committee and trialled by medical staff according to committee standards. Ideally, this
process would be overseen by the hospital Airway lead (Strong recommendation for,
level of evidence low quality).

Essential equipment for DATs should be standardised throughout all critical
care areas.

This facilitates familiarity with carefully selected equipment, which can then be
recognised across all clinical areas where airway management is conducted. Familiarity
and confidence with any chosen equipment are key factors contributing to successful
outcomes?®. The “5S” principles (i.e. sort, set in order, sweep, standardise, and sustain)
provide the framework to remove unneeded equipment, have logical equipment
placement, and maintain improvements resulting in substantial reductions in equipment,
cost and set-up time!l. Changes to their contents should be evidence based, or at least
guided by expert advice!? (Strong recommendation for, level of evidence low

quality).

Essential equipment for DATs should allow for redundancy and a culture of
safety.

Redundancy provides backup when first line ventilation or intubation equipment fails. It is
important to recognise that every device and technique is associated with a failure rate,
and therefore backup plans and equipment are essential. Redundancy also applies to an
immediate alternative to malfunctioning equipment.

Equipment stored in DATs can reflect local preference as well as compliance with any
minimum requirements defined in PG56. Urgency of use may reflect priority for inclusion.
Many facilities store emergency front-of-neck access (eFONA) equipment in each
operating site, ready for immediate use. Equipment required for use ideally within 1
minute can be stored within DATs. Other specialised equipment should be sourced
within 5 minutes? (Strong recommendation for, level of evidence low quality).

A culture of safety is a crucial component of PG56 Guideline on equipment to manage
difficult airways. Patient safety overrides considerations of convenience or economy.

The contents of DATs should be checked for absence, malfunction, damage,
contamination, expiry and misplacement of equipment and resources. This should be
performed and recorded at least weekly according to a check list, which should be
permanently attached to the trolleys. An additional check should occur whenever any
DAT has been used. Particular areas of concern are laryngoscopes, where light
emission should comply with international standards® (Strong recommendation for,
level of evidence moderate quality).
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5.1.6

Removal of airway equipment from airway containers is very common. In a study of 22
DATSs, 14 had content lists, but only 50% had contents corresponding with the check
lists®. Therefore, there needs to be a system of checking and signing the content list.
Checklists and template use with cognitive aids can reduce variation in equipment
location within the container and errors of omission!® (Strong recommendation for,
level of evidence moderate quality).

Equipment within the DAT should meet recognised infection control
standards.

Some infection control units recommend single use laryngoscope blades so as to reduce

surface contamination and patient infection. However, this initiative is offset by the

spiralling cost of disposable items. Environmental impact and laryngoscope cost is

minimised when high level disinfection is applied to reusable stainless-steel

laryngoscopes'4. Equipment within DATs must comply with industry recommendations

for handling and also national standards?® °. Sterilisation of endoscopes should comply

with following ANZCA Professional Documents:

e PG28(A) Guideline on infection control in anaesthesia (2015)

e PS55 Position statement on minimum facilities for safe administration of anaesthesia
in operating suites and other anaesthetising locations (2021)

Effective and timely training prior to patient contact to avoid morbidity and
mortality is recommended for all equipment in any DAT.

Previous adult and paediatric surveys have shown a lack of confidence with DATs
because of missing or faulty equipment or lack of confidence using the equipment? 12,
Morbidity and mortality have been reported due to practitioners using equipment without
adequate training!®. Examples of this problem include the use of video-laryngoscopes,
airway exchange catheters and jet ventilators6-18, Formal training and recent use of the
equipment are directly correlated with confidence using that equipment?©.

It is recommended that regular in-service education is conducted to teach practitioners
about the proper use of airway management equipment. Familiarity with equipment that
is used only occasionally in an emergency is particularly important. In an emergency,
any staff member may be required to retrieve the DAT and assist by locating equipment
within it. DATs and grab-bags require clear labelling and a logical layout to assist
efficient use?® 20 (Strong recommendation for, level of evidence low quality).

Capnography should be immediately accessible wherever airway management
occurs. This is particularly relevant for the safe management of the difficult
airway.

The importance of capnography was emphasised in the previously published version of
ANZCA PG56 in Anaesthesia and Intensive Care?. It was also recommended in the 4t
National Audit Project of the Royal College of Anaesthetists and Difficult Airway Society
2011 where it is stated “Capnography should be used during all intubations, irrespective
of the location”?! (Strong recommendation for, level of evidence moderate quality).
Capnography is critical in the detection of oesophageal intubation, where presence of
sustained exhaled carbon-dioxide waveform is a key component in confirming correct
tracheal placement of an endotracheal tube'.

The Australian and New Zealand College of Anaesthetists PG18(A) Guideline on
monitoring during anaesthesia?? recommends the routine use of capnography during
anaesthesia. In addition, it states “a monitor of the carbon dioxide level in inhaled and
exhaled gases should be immediately available for any patient undergoing sedation”.
The background document includes the following: “For sedation techniques that do not

i Chrimes N, Higgs A, Hagberg CA, Baker PA, Cooper RM, Greif R, et al. Preventing unrecognised oesophageal
intubation: a consensus guideline from the Project for Universal Management of Airways and international airway
societies. Anaesthesia. 2022;77(12):1395-415
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5.2

require airway instrumentation capnography is optional and should be determined by the
patient’s clinical requirement and depth of sedation, and not the availability (or lack
thereof) of suitable equipment’?3. There are currently no guidelines for the use of
capnography during emergency airway management outside the operating theatre
including post-anaesthesia care units (PACU) and sedation in off-site health care
institutions, including stand-alone gastroenterology units.

In contrast, the following groups recommend the routine use of capnography during

sedation:

e The Association of Anaesthetists of Great Britain & Ireland (AAGBI) Standards of
Monitoring require an “end-tidal carbon dioxide monitor if the patient is sedated” in
locations outside the operating theatre?*. The AAGBI Safety Statement for the use of
capnography outside the operating theatre states “Continuous capnography should
be used for all patients undergoing moderate or deep sedation”.

e The American Society of Anesthesiologists Standards for Basic Anesthetic
Monitoring include the following “During moderate or deep sedation the adequacy of
ventilation shall be evaluated by continual observation of qualitative clinical signs and
monitoring for the presence of exhaled carbon dioxide unless precluded or
invalidated by the nature of the patient, procedure, or equipment”26,

e Guidelines to the Practice of Anesthesia prepared by the Canadian
Anesthesiologists’ Society (CAS) require “capnography... to assess the adequacy of
ventilation for moderate or deep procedural sedation”?’.

Based on the recommendations of these international authorities, it is recommended that
wave-form capnography should be used during emergency airway management
(including emergency tracheal intubation and eFONA) outside the operating theatre
including in PACU and off-site health care institutions such as stand-alone
gastroenterology units (Strong recommendation for, level of evidence strong

quality).

The use of colorimetric CO2 detection is recommended for emergency airway
management in areas, such as in the hospital ward, where wave-form capnography may
not be available. It should be noted that colorimetric CO: is very sensitive to low CO:2
values. It may detect COz: in the oesophagus and falsely indicate correct endotracheal
intubation?® 20, Therefore, results from a colorimetric CO2 detector should be checked as
soon as possible. However, it has a role in the grab bag for clinical scenarios where
wave-form capnography is not available (Strong recommendation for, level of
evidence strong quality).

Difficult airway trolley design

Equipment required for difficult airvay management should be stored and organised in such a
way that it is immediately recognisable and accessible to all clinicians involved in managing
airways or assisting in airvay management. Difficult airway trolleys are containers for storage of
resources to manage difficult airways. Whilst modern difficult airway trolleys should be
comprehensive in their contents, it is important that obsolete equipment does not clutter the
space and impede access to commonly used and proven aids3°. Familiarity with standardised
difficult airway trolleys will expedite management of difficult airways in all clinical areas.
Additional equipment may form part of these trolleys when clinicians are skilled in its use.

5.2.1 Definitions:
o Difficult airway trolley (DAT) - a container for storage of resources to manage
expected and unexpected difficult airways.

e Grab-bag - a container for rapid deployment to areas not readily serviced by the
comprehensive container.

e Essential equipment — equipment and devices, found on DATSs, that are considered
essential for the management of difficult airways in any location.
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5.2.2

5.2.3

524

5.2.5

e Non-essential equipment — equipment and devices that may be added to DATS if
operators have been trained in their use and have an ongoing volume of practice.

General features

The 4 National Audit Project of the Royal College of Anaesthetists and the Difficult
Airway Society (NAP4) audits?® 31 highlighted the need for significant changes to airway
management. To that end, this revision of PG56 has examined all aspects related to
DATs and simplified as well as standardised their contents where possible 32,
Consideration has been given to equipment and devices that are considered essential
for the management of difficult airways in any location.

DATSs have evolved from heavy steel constructed sets of drawers confined to operating
theatres to modern equivalent, light weight, highly manoeuvrable containers present in
all critical care areas. The overall design of DATs should keep pace with the demands of
modern difficult airway management. The “footprint” of modern DATs has increased, as
more bulky equipment is required. Inclusion of large items such as flexible
bronchoscopes, videolaryngoscopy screens, ultrasound for front-of-neck access and a
variety of airway exchange catheters mentioned for use in difficult airvay management
guidelines, have made rapid transit of DATs problematic. This review includes an
assessment of design features that enhance mobility and rapid transfer.

Application of occupational ergonomics to DAT design

Human factor and ergonomics (HFE) design is an important feature of modern DATs as
large equipment is added over time. Integral to current DAT design is consideration of
how to store bulky components such as monitors for videolaryngoscopy, flexible
bronchoscopy and ultrasound as well as high flow nasal oxygen. While there may be a
natural tendency to centralise this equipment by directly mounting them to DATS, the
potential for weight maldistribution and excessive size is likely to significantly impact
manoeuvrability. In addition, mounting monitors onto DATS may prevent optimal
placement of monitors at the point-of-care.

Siting of monitors in relation to the operator and patient is rarely addressed in
anaesthesia but is frequently considered by other medical specialties such as
laparoscopic surgeons and gastroenterologists. These specialists often place their
monitors in line with their hand movements and visual field. It has been shown that task
performance improves when monitors are placed in front of the operator, at a level below
the head and close to the hands®3. Therefore, it is recommended that visual interface
design features of DAT monitors and other large difficult airway equipment should be
considered during planning. This includes using videolaryngoscopy monitors attached to
articulating arms, which allow optimal placement of monitors over patients’ chests and
facilitate the associated four step technique (mouth-screen-mouth-screen) (Strong
recommendation for, level of evidence low quality).

Signage

DATs should be easily recognisable as well as being suitably labelled to ensure efficient
deployment of DAT equipment. There should also be signs attached to them to ensure
ease of identification by all personnel. Critical care areas should have signs indicating
the location of the nearest DAT. In the event that any DAT is moved, there should be a
card system or sign-out board indicating the location to where it has been moved as well
as the location of any alternative DATs should more than one difficult airway
management scenario occur (Strong recommendation for, level of evidence low

quality).

Labelling of drawers

It is recommended that the contents of each drawer be labelled to facilitate rapid and
accurate access. This labelling system should be both printed and pictorial. It is not
recommended that educational guidance to any difficult airway algorithms (including
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“Plan A”, “Plan B” etc.) should be used when labelling drawers. Such guides are part of
difficult airway algorithms and so should be attached to the outside of DATSs in the form
of “flash card” style guides.

5.2.5.1 Printed labels

There is no medical research on the typography to be used specially for difficult
airways. The following are recommendations based on information from
Standards Australia3* and suggestions for NASA flight-deck typography3®.

Printed labels should be concise and easy to read at a distance. Lettering should

have the following features:

e Clean and simple font such as Modern Sans-Serif including Arial, Calibri and
Gill Sans and Gill San MT.

e Avoid documenting entire inventory on front of drawer — preference for
device groups only with further labelling inside drawer as required.

e Avoid using all capitals — capital for first letter then lower case to assist with
reading (lower case characters are more legible than when using all upper
case).

¢ No underline or italics but bold font may have some advantage.

e Size of font and spacing of words should be maximal to fit drawer front.

Recommendation for labelling DATs (see Appendix: Recommended labels for

DAT drawers):

e Font - Gill San MT.

e Font size - 80 Bold (approximately 2.75cm height and stroke width > 0.3cm).
(these sizes are used so that viewing from over one metre away is possible
in variable illumination conditions)

o Facemask: Black font on White background

o Supraglottic approaches: Dark blue font on White background

o Direct laryngoscopy and videolaryngoscopy: Dark green font on
White background

o Front-of-neck airway: Black font on Yellow background (in the
military pilot setting, this is associated with caution)

(Strong recommendation for, level of evidence low quality).

5.2.5.2 Pictorial representation

Semiotics is the study of signs and symbols (visual and linguistic) and their use.
There are no icons (i.e. a sign whose form suggests its meaning) in airway
management, which are universally accepted or recognisable for labelling. In
contrast, pictographs are pictures, which resemble what they signify and are
therefore, more likely to be recognised by staff members who are required to
locate and deliver DATSs to an airway management crisis. These pictographs
should be simple and easily recognisable as stand-alone features. Pictographs
should be near the printed label to assist in identification of the required drawer
(Strong recommendation for, level of evidence low quality).

5.3 Access to DATs

Wherever airway management is or may be required, essential equipment for the institution,
restoration and maintenance of oxygenation must be available and ready to use. This “point-of-
care” equipment includes an oxygen supply, suction, and essential airway management devices
(see PS55 Position statement on minimum facilities for safe administration of anaesthesia in
operating suites and other anaesthetising locations).

However, timely access to DATSs is also required as oxygenation may be difficult with basic
essential airway equipment or where restoration of oxygenation alone may be inadequate for
ongoing care of patients with difficult airways. The additional DAT equipment aims to assist in
the rapid return and maintenance of oxygenation. Duplication of certain equipment items is
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essential as an important backup for life saving equipment that may malfunction or be absent
and consequently, likely to threaten patient safety.

In a crisis, time is critical and includes the time taken to make a decision that a DAT is required,
time to access and deliver the DAT to the point of care, and finally time to effectively restore
oxygenation and secure the patient’s airway?3*.

Farmery and colleagues3’ proposed a model to describe the time course of oxyhaemoglobin
desaturation during apnoea which incorporates various pathophysiological abnormalities such as
obesity, age and postoperative conditions. Benumof3® used Farmery’s model to calculate times
for significant life threatening haemoglobin desaturation (SaO:z < 80%) with initial FAO2 = 0.87
during complete obstructive apnoea for various patients receiving 1 mg.kg* of intravenous
suxamethonium in the CICO situation.

e a healthy 70kg adult - 8.7 minutes

e the moderately ill 70kg adult - 5.5 minutes

e a healthy 10kg child - 3.7 minutes

e an obese 127kg adult - 3.1 minutes

Benumof’s calculations are based largely on a mathematical model of haemoglobin desaturation
during apnoea®’, duration of succinylcholine effect derived from other articles3® 4% and what
constitutes functional neuromuscular recovery to ensure adequate ventilation. Despite these
weaknesses, these calculations provide a reasonable framework for managing difficult airways3.

The time taken for recognising that a DAT is required and for securing the patient’s airway
should be as short as possible to optimise the chance of a good outcome. Therefore, it is
recommended that essential equipment should be portable and rapidly available within the
operating room, operating room suite or off-the-floor site, ideally within 60 seconds.
Supplementary equipment should be available within five minutes (Strong recommendation
for, level of evidence low quality).

e Availability of DATs

The number of DATSs required is dependent on the number of anaesthetising locations, acuity
of difficult airway likely to be managed, patient co-morbidities and the level of anaesthesia
training and experience of treating personnel. For example, difficult airway management
training involving head and neck surgical procedures in several operating theatres are more
likely to require multiple DATs than lower acuity procedures. It is recommended that Airway
leads have a significant role in deciding the number and location of DATs (Strong
recommendation for, level of evidence low quality).

Note: If any anaesthetising areas are more than one minute away from the closest DAT, they
will require a dedicated DAT independent of the number of anaesthetising areas.

Documents recommended to be attached to DAT [links in this section Accessed 15 May 2024]

5.4.1 Guidelines

ANZCA recommends consideration of the following:

e Australian and New Zealand College of Anaesthetists PG61(A) Guideline for the
management of evolving airway obstruction: transition to the Can't Intubate Can’t
Oxygenate airway emergency® for CICO management.

o Difficult Airway Society’s (DAS) guidelines for the management of the difficult airway.
The choice of these guidelines is dependent on the critical area serviced by the
DAT:

Anaesthesia*!:

https://das.uk.com/quidelines/das_intubation guidelines

Intensive Care*?:
https://www.bjanaesthesia.org/article/S0007-0912(17)54060-X/fulltext
Obstetric*3:

https://pubmed.ncbi.nim.nih.gov/26511060/

Extubation®4:
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54.4

545

https://das.uk.com/quidelines/das-extubation-guidelines1

Other guidelines are available and include:
e Canadian?: 46;
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3825644/pdf/12630 2013 Articl

e_19.pdf)
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3825645/pdf/12630 2013 Articl

e_20.pdf)
e United States of America?’: (https://pubmed.ncbi.nim.nih.gov/23364566/)

Orientation, education and regular interdisciplinary training based on chosen
guidelines should be attached to DATs along with ANZCA PG61(A) (Strong
recommendation for, level of evidence low quality).

Cognitive aids

Further research is required to determine whether cognitive aids are associated with any
improvement in team behaviour during airway emergencies*®, although there is some
evidence that cognitive aids may improve non-technical skills*°.

There are many cognitive aids and checklists available for use prior to and during airway
management crises. Below is a list of some of these aids. Until further research is
performed, it is recommended that their suitability be assessed by specialist medical
practitioners. Where applicable, any relevant cognitive aids should be introduced through
local peer-review, and attached to their DATs (Strong recommendation for, level of
evidence low quality).

Suggested cognitive aids include:

e PG61(A) Guideline for the management of evolving airway obstruction: transition to
the Can’t Intubate Can’t Oxygenate airway emergency

e DAS: https://database.das.uk.com/content/dat _labels

e Vortex approach®0: http://vortexapproach.org/downloads

e PACU: https://www.baets.org.uk/management-of-post-operative-haemorrhage/

e Paediatrics:
https://www.rch.org.au/clinicalguide/guideline _index/Emergency airway manageme
nt/

e DAS - ICU checklist: https://database.das.uk.com/quidelines/icu_guidelines2017

In addition, several generic cognitive aids may assist in triggering action during airway
management crises. Two cognitive aids suggested for use prior to embarking on airway
management are shown in figure 2 and 3.

Audit lists

DAT contents should be audited on a regular basis. This should include checking expiry
dates of all contents and capabilities of batteries to hold suitable charge.

A list of contents with dates of audit should be attached.

Emergency contact telephone numbers

Emergency contact numbers for rapid response team members should be attached to
DATs. These may include senior anaesthetists, intensive care medicine physicians, and
surgeons including Ear, Nose and Throat (ENT) surgeons. Alternatively, a single
emergency switch telephone number may replace these numbers.

Difficult airway alert letters

Difficult airway alert letters should be readily available on or closely associated with
DATSs for use after any crisis has been successfully managed. Specialists are
encouraged to complete alerts and provide them to their patients as soon as practicable
after the crisis along with a full debrief and emphasising the importance of the airway
alert notification.

o www.difficultintubationapp.com
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e https://clinicalexcellence.gld.gov.au/priority-areas/clinician-engagement/statewide-
clinical-networks/anaesthesia-and-perioperative-1

Is the patient optimally positioned?

*®

Ny

External meatus = sternal notch

Figure 2: Cognitive aid to check correct head and neck positioning for airway management.
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Figure 3: “No trace = Wrong place?” cognitive aid reminding the operator that no capnograph tracing requires
immediate removal of airway device and ongoing management.

55

5.6

Sugammadex (Bridion®; Schering Plough, Kenilworth, NJ, USA)

There have been reported cases of both successful®-53 and unsuccessful®* 55 use of
sugammadex to reverse susceptible neuromuscular blockade and avoid can’t intubate, can’t
oxygenate (CICO) scenarios. Two simulations®® 57 have shown that sugammadex is not a
reliable agent for avoiding CICO scenarios.

Preventive management of CICO scenarios should focus on airway assessment, and availability
of equipment to restore and maintain airway patency and oxygenation. While neuromuscular
reversal by sugammadex may successfully avert a CICO scenario, it is not a reliable rescue plan
and consequently, is not recommended as an essential item to be stored in DATs. Nevertheless,
sugammadex should be available for difficult airvay management in a secure but easily
accessible (unlocked) location (Weak recommendation for, level of evidence low quality).

A portable emergency airway management kit (“Grab Bag”)

A grab-bag is a generic term for a portable emergency container that contains recommended
difficult airvay management equipment for rapid deployment to clinical areas not readily serviced
by the comprehensive container, that is, areas that are more than four minutes from the nearest
DAT. If airway management is routinely undertaken in an area more than eight minutes from any
DAT, then a DAT should be pre-arranged specifically for the site prior to commencing airway
management. Grab-bags are not a replacement for DATSs in areas where routine airway
management is regularly conducted.
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The contents of any grab bag should reflect the patient population. Two types of grab-bags are
described: one for adults and adolescents, and another for paediatric patients.

It is recommended that Airway leads should have an active role is ensuring the equipment
reflects the needs of their clinical area. Airway leads should run emergency airway management
crisis simulations to ensure that equipment is packed in such a way that there is minimal
disruption to other equipment in the bag.

Design for quality control includes breakable seals, checklists, moulded compartments and
compliance with sterility requirements (refer to PG28(A) Guideline on infection control in
anaesthesia and PS55(A) Position statement on minimum facilities for safe administration of
anaesthesia in operating suites and other anaesthetising locations).

Contents of DATs

5.7.1 Facemasks

e Adult

The incidence of difficult facemask ventilation has been described as 1 in 10058-61,
However, the basic design of facemasks has not changed in 100 years®2. |deally, a
good seal should be achievable with minimum leak, and minimal dead space, while
being transparent, lightweight and low cost.

The traditional black silicon rubber mask was antistatic, heavier than plastic
disposable face masks and not transparent. These contoured masks perform well in
clinical practice®3-%6. However, for daily practice, most institutions are equipped with
transparent, single use, plastic facemasks®3-%6, which vary in quality, design and
efficacy. Designs include facemasks with inflatable air cushions (with or without
inflation valves) and those that mould to the face.

Studies comparing facemasks have shown a significant variation in the functionality
of single use and reusable facemasks to provide oxygenation and ventilation®5,
Various designs, materials and sizes are commercially available. A variety of
conditions are associated with difficult bag-mask ventilation®® and the selection of
good quality face masks is important. The departmental Airway lead has an
important role in evaluation and acquisition of facemasks to be stocked in DATSs.

Note: paediatric facemasks and laryngeal masks may provide an excellent seal over
adult tracheostomy stomas. If applicable, Airway leads may consider storing this
equipment in adult DATS.

The use of single use airway management equipment has increased significantly
over the years®” and anaesthesia facemasks are among the most commonly used
single use airway devices. Future aims should include reducing plastic waste for
environmental reasons. Health practitioners and administrators should ensure that
the impact on global climatic conditions and water scarcity become a major
consideration in the choice of equipments8. 69,

e Paediatric

A range of paediatric facemasks is commercially available. The Rendell-Baker-
Soucek style mask is made of either malleable rubber or silicone. It has a small dead
space and provides an excellent seal due to its contoured shape. Other facemasks
are made of rubber or plastic with either a flexible lip or air-filled cushion. Airway
leads or any Airway Management Special Interest Group (SIG) executive committee
member should be consulted when choosing paediatric facemasks for DATSs.

5.7.2 Adult and paediatric self-inflating resuscitation bags

These bags do not need a gas source to operate but their main disadvantage is the lack
of operator “feel” when there are changes in respiratory compliance and/or resistance.
Several studies indicated that there was a high tendency for hyperventilation with
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currently used adult self-inflating bags and a recommendation was made to use
paediatric-sized bags instead”® "1,

It is essential that self-inflating resuscitation bags can be connected to all airway devices
including masks, supraglottic airway devices (SADs), and ETTs. The ability to achieve
this requires that any attached airway device can be readily detached.

These should be available at the point-of-care where airway management occurs
(including general anaesthesia, sedation as well as intensive care and emergency
medicine departments). Self-inflating resuscitation bags may be considered for inclusion
in DATs in case point-of-care equipment malfunction. In addition, inclusion of a self-
inflating resuscitation bag is recommended as part of the “Grab Bag” (Strong
recommendation for, level of evidence moderate quality).

Laryngoscope blades

When tracheal intubation by direct laryngoscopy has been declared unsuccessful,
ANZCA PG61(A)° recommends varying the type and size of laryngoscope, or converting
to videolaryngoscopy and in some circumstances bronchoscope-guided intubation via a
supraglottic airway device. Similarly, the Difficult Airway Society 2015 guidelines for
management of unanticipated difficult intubation in adults*! state that the first and second
choice of laryngoscope will be determined by the anaesthetist’s experience and training.

The choice of videolaryngoscopes and optical stylets is discussed elsewhere in this
document.

The two common types of Macintosh blade designs are the English and the Standard (or
American)’2. Compared with the Standard blade, the English blade is longer, its curve is
more continuous across the entire length of the blade, the height of the blade flange is
shorter, and it continues to the tip. These design features have been shown to be
advantageous in difficult airway scenarios’. ANZCA recommends that DATSs for adult
use store 3 and 4 size English style Macintosh blades with handles (Strong
recommendation for, level of evidence moderate quality).

e Straight laryngoscope blades

These may be considered for patients with anterior column problems including
prominent maxillary incisors, retrognathia, large tongue and large floppy
epiglottis™. The Miller straight blade with its low profile produces a higher
pressure on the submandibular tissues with the same force (pressure =
force/area), and can be used to lift the epiglottis directly”® to facilitate intubation.
There is evidence to support better success rates with straight blades as a rescue
device when the Macintosh blade has failed”® 7. However, comparative studies of
straight blades and videolaryngoscopy are lacking. As the paraglossal technique
for straight laryngoscope blades is different from Macintosh blades, training and
ongoing volume of practice is recommended for optimal use. It should be
recognised that while straight blades provide better laryngoscopic views, the
incidence of difficult intubation due to the narrower field of vision is increased’®.

e Corazelli, London, McCoy (CLM) laryngoscope blades

When “McCoy” laryngoscope blades are in their flexed position, they apply pressure
at the base of the tongue lifting the epiglottis anteriorly and are therefore, suitable for
posterior column problems (e.g. manual inline stabilisation of head and neck’® &)
where the mandible and submandibular tissues are normal. However, the effect of
this levering action of McCoy blades has not been shown to consistently improve
laryngeal view?®! 82, When compared to Glidescope™ videolaryngoscopes, McCoy
laryngoscope blades resulted in longer tracheal intubation times in bariatric
patients®3.

o Recommendations concerning Straight and McCoy laryngoscope blades
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Advanced equipment, such as videolaryngoscopy and the common availability
of flexible bronchoscopes and intubation guides/bougies, may prove to be better
alternatives to difficult airway management. While evidence is currently lacking,
it is recommended that Straight and McCoy laryngoscope blades are not
required in DATSs unless operators have been trained in their use and have
ongoing volume of practice (Weak recommendation for, level of evidence
moderate quality).

Obstetric laryngoscope blades and short handle laryngoscopes

Obstetric (Kessel's) laryngoscope blades® and short handle laryngoscopes have
been suggested for direct laryngoscopy of pregnant patients. These devices may
also be beneficial for direct laryngoscopy of patients with obesity, kyphosis, severe
barrel chest deformity and restricted movements of the neck. However, there is a
growing use of videolaryngoscopy as either a first-line device for these conditions or
as a rescue airway management device.

o Recommendations for obstetric laryngoscope blades and short handle
laryngoscopes

It is recommended that obstetric laryngoscope blades should not be included in
DATSs unless operators have been trained in their use and have ongoing volume
of practice (Weak recommendation for, level of evidence moderate
qguality). Currently there are no videolaryngoscopes with short handles
commercially available. However, short handle laryngoscopes may be useful for
managing patients with large antero-posterior chest diameter (e.g. “barrel” chest
and bariatric patients with large breasts). It is therefore recommended that a
short handle laryngoscope should be included in DATs (Weak
recommendation for, level of evidence moderate quality).

Paediatric laryngoscope blades

Given that the size of paediatric patients in the adolescent age group can approach
that of adults, it is recommended that Macintosh blades sizes 1, 2, 3, and 4 and
straight blades, such as Miller blades, sizes 0, 1, 2 should be included in paediatric
DATs (Strong recommendation for, level of evidence moderate quality).

5.7.4 Tracheal tube Introducers, guides and catheters

Tracheal tube introducers

Uses for tracheal tube introducers include difficult intubation, difficult extubation,
placement of second-generation laryngeal mask airways and cricothyroidotomy®. In

some the distal tip is angled at approximately 35 degrees (Frova®). Others are
malleable whilst newer devices may have a flexible/steerable tip. Success rates for
various Eschmann-style tracheal tube introducers vary®6 87 and there is a lack of
comparative studies examining their performances.

The peak force exerted by some intubating introducers is higher than that by
others®®. This has led to concerns that some introducers may be responsible for
airway trauma especially when “hold ups” and “clicks” are elicited®-0,
Underreporting of airway trauma is likely and further research into this area is
required®®. Until then, devices such as “traffic light” introducers®! and identifying
these risks during training sessions may lower the incidence of these complications.

There are studies showing shearing of the introducer tip especially when railroading
double lumen tubes®°4. Operators should be aware of which Intubating Introducers
are intended for use with double-lumen tubes.

Airway leads have an important role in managing procurement and use of tracheal
tube introducers at the point-of-care and in DATS. It is recommended that tracheal
tube introducers with a 35 degrees Coudé tip should be stored in the DAT. Ideally,
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tracheal tube introducers should be stored in a straight position and not folded
(Strong recommendation for, level of evidence moderate quality).

Airway exchange catheters

Airway exchange catheters can be used as a safety adjunct when exchanging
tracheal tubes or as part of an extubation technique® . However, it is
recommended that hollow exchange catheters are not used for oxygenation due to
the significant risk of barotrauma?® 18 °97-100_ For any patients in extremis and where
oxygenation is critical for survival, then administration of low flow oxygen at 1 to 2
L/min via the lumen of the airway exchange catheter may be considered®. However,
it should be noted that this has been not substantiated by clinical trials and clinicians
must weigh any potential benefit against the risk of volume and baro-trauma,
especially in the absence of an exhalatory pathway. Storage of catheters 11Fr and
14Fr in DATSs is recommended, and ideally, they should not be stored folded
(Strong recommendation for, level of evidence moderate quality).

Paediatric exchange catheters and tracheal introducers

The following are suggested sizes to be included in DATs0%;

o Tracheal tube introducers sizes 5Fr and 10Fr

o Malleable stylets (size 2Fr and 5Fr)

o Exchange catheters and minimal internal diameter of corresponding tracheal
tube:
7Fr: 2 2.5 mm; 8Fr: =2 3.0 mm; 11Fr: 2 4.0 mm; 14Fr: 2 5.5 mm; 19Fr: 2 7.0 mm

Intubating catheters

The most widely available of these is the Aintree Intubating Catheter ™, which is a
hollow catheter 56cm long, 6.5mm outer diameter and 4.7mm inner diameter. It is
used over flexible bronchoscopes (preferably 4 mm or less) and in association with
supraglottic devices for difficult tracheal intubation92. The smallest tracheal tube that
can be easily railroaded over Aintree intubating catheters has an internal diameter of
7mm. It is recommended that Aintree Intubating Catheters ™ are included in DATSs.
Ideally, these catheters should not be stored folded (Strong recommendation for,
level of evidence moderate quality).

Tracheal extubation

Airway exchange catheters have been used to allow airway access after extubation
and re-intubation if needed. Most studies have examined 11Fr and 14Fr size
catheters® 103 and showed they are well tolerated by patients. The largest catheter
(19F) is suitable for only 50% of patients®s.

Staged extubation strategies include inserting a wire for continuous airway access
and a staged reintubation catheter to railroad over the wire and facilitate
reintubation. The guidewire is generally well tolerated by patients in |CU104-106,
However, a simulation study showed a failed reintubation rate of 8.3% and
significant technical difficulties in another 17.3% of intubation sequences. Staged
extubation may be inferior to using an airway exchange catheter for reintubation°”.
Further research is required to clarify its place in a strategic extubation plans and
whether it should be stored in DATS.

Tracheal tubes

Microlaryngeal tracheal tubes (MLT) are particularly useful for managing narrowed
airways. The Parker Flex-Tip™ tube and the laryngeal mask airway LMA-Fastrach™
silicone tracheal tube 18 1% have higher success rates when railroaded over a flexible
bronchoscope.

Rigid indirect laryngoscopy devices (including videolaryngoscopes)
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These devices are often classified by the method of image transmission back to the
viewfinder. McGuire and Younger!!? have proposed a new classification based on the
method of passing the tracheal tube through the glottis.

Research comparing videolaryngoscopy with direct laryngoscopy is heterogenic with
variable outcomes and often affected by operator expertise, degree and type of
difficult airway studied, and type of videolaryngoscope used. Videolaryngoscopy has
been shown to reduce the number of failed intubations (particularly among patients
presenting with a difficult airway), improve glottic view and reduce airway trauma?t*l.
Currently, there is no evidence that videolaryngoscopy reduces the number of
intubation attempts, incidence of hypoxia, respiratory complications!12 113 or time
required for intubation1!4 115, This may also apply to difficult airways16-118 in the
paediatric cohort but further research is requiredt,

Use of videolaryngoscopy has been suggested as a first line laryngoscopy device during
elective anaesthesiall®. This argument is supported by the challenging task for all
specialties to reliably predict airway difficulties and the need to be prepared for
unexpected difficulties??. However, operators need a thorough understanding of how
these devices function and their limitations??1.

Videolaryngoscopy has been suggested as first line laryngoscopy device in specific
clinical areas such as obstetric anaesthesial??-124, bariatric anaesthesia'?®, intensive
care?2 113,126 gand emergency medicinel26-130, |n routine anaesthesia, however, it may be
argued that videolaryngoscopy should be considered as a rescue airway device due to
the low incidence of anatomical, physiological and psychological (or situational) difficult
airways as well as anaesthetists having a greater volume of practice in both normal and
difficult airvay management.

Evidence to support any particular type of videolaryngoscope design for specific difficult
airway scenarios is lacking. It is therefore, recommended that both Macintosh style and
hyperangulated blades are available on all DATs so that a wide range of difficult airways
may be successfully managed. Tracheal tube introducers suitable for each type of
videolaryngoscopy blade should also be available.

This includes the following:

e Macintosh style videolaryngoscopy: tracheal tube malleable stylet and tracheal tube
introducer with a Coudeé tip of 35 degrees.

e Hyperangulated blade videolaryngoscopy: tracheal tube malleable stylet and tracheal
tube introducer shaped in a similar manner to the hyperangulated blade shape or an
intubating bougie/guide with a flexible/steerable tip.

There is a wide range of designs and costs for videolaryngoscopes on the current
market31. 132, The choice of any particular device depends on individual case scenario,
local resources, operator familiarity, and dexterity with the devicel33. It is recommended
that Airway leads, or any Airway Management SIG committee member should be
consulted prior to procurement of a videolaryngoscope to ensure it meets the needs of
local specialties performing airway management.

Laryngoscope blades may be single-use or reusable. Single-use blade devices include
those with sheaths that fit over an articulating arm or low-cost metallic blades!3*.
However, disposable sheaths have a larger profile than metallic blades. This larger
profile may lead to difficulty manipulating the videolaryngoscopy blade, tracheal tube,
and introducer in a narrow airway*3 in high acuity difficult airway scenarios. Low profile
videolaryngoscopes with high resolution monitors, are suitable alternatives for managing
high acuity difficult airways. Unfortunately, these devices are costly and may be
considered as a backup in clinical areas using multiple lower cost videolaryngoscopes.

It is recommended that Macintosh style and hyperangulated videolaryngoscopy blades
should be readily available in DATs. They may be stored in the “laryngoscopy” drawer
along with Macintosh blades or attached to the bedside videolaryngoscopy monitor. In
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5.7.8

5.7.9

5.7.10

situations where videolaryngoscopy is used as the first line laryngoscopy device, this
backup videolaryngoscopy should be available in DATs in case of device failure at the
point-of-care. As videolaryngoscopy becomes more commonly available, it is important
that videolaryngoscopes on DATSs are used solely for emergency difficult airway
management (Strong recommendation for, level of evidence moderate quality).

Guided devices

These have a rapid learning curve, and are easier to use than a Macintosh blade for
direct laryngoscopy36-140 but there is a similar decline in intubating skills as with the
Macintosh blade over time!4!. Guided devices appear to be superior devices for novice
personnel to perform tracheal intubation on patients with limited cervical mobility,
pregnant women, and obese patients'42. They are recommended for inclusion in DATs
when more versatile videolaryngoscopy devices are not available and when operators
have suitable training and ongoing volume of practice (see Table 2) (Weak
recommendation for, level of evidence moderate quality).

Optical stylets

Literature shows a high success rate for laryngoscopy and intubation using these
devices!#3146, This does not always translate into higher intubation success rates or
faster intubation time, especially when performed by less experienced operators'47-151, In
addition, there is a general lack of studies examining the use of optical stylets in clinical
practice. Most of the data comes from small studies and frequently involves patients with
normal airways'®2. Similarly, there is limited research in the use of optical stylets in the
paediatric population3-155,

There are economic issues with the provision of these items which have a high initial
capital cost and ongoing maintenance®© cost as well. The current evidence does not
indicate a strong case for these devices unless they are used on a regular basis in both
normal and difficult airway scenarios!®2. Optical stylets are not recommended for
inclusion in DATs unless operators have been trained in their use and have ongoing
volume of practice (see Table 2) (Weak recommendation for, level of evidence
moderate quality).

Rigid fibreoptic laryngoscopes

These devices have fibreoptic channels integrated into a rigid scope. Intubation times
seem to be longer!®8. 157 and may be due to unfamiliarity and significant learning curves.
ANZCA does not recommend rigid fibreoptic laryngoscopes when more intuitive devices
such as videolaryngoscopy are available (Strong recommendation against, level of
evidence low quality).

Supraglottic Airway Devices (SADs)

SADs are an essential component of any DAT. In taking a pragmatic approach to
considering which SADs should be included on DATSs it is important to consider which
devices are readily available in Australian and New Zealand Hospitals. Therefore, the
focus is on devices used in their everyday practice and with which they have expertise.
The cost and space taken up by items to be placed in DATs also need to be
considered!!. Although there is a large amount of research on SADs, many studies have
limitations including small numbers, use of manikins only, consideration of minor
outcomes (such as small differences in cuff seal pressures) or are performed on patients
with normal airways?!58.

At the present time, single use SADs have taken the place of reusable devices in many
of hospitals. Recommendations on which SADs to include in DATs are made in light of
current practices. However, when environmental impacts are considered, this trend may
be reversed®’.

The range of sizes to be stocked on DATs will depend on the population being served by
individual hospitals.
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First generation SADs

These generally have a proven track record of reliably seating in airways and
providing ventilation in a large number of clinical scenarios. Nevertheless, for routine
clinical use it is increasingly recognised that second-generation devices have
advantages as described below.

For DATS the particular scenario of airway difficulty rather than routine clinical use
should be the consideration. In this setting ventilation is paramount and classic
design LMAs (cLMAs) with their low profile and lack of preformed curve have several
advantages. They may be easier to place in common difficult airway scenarios such
as reduced mouth opening, limited neck extension and reduced space in the anterior
column?%9. 160, Despite not being able to intubate directly through cLMAs, flexible
intubation with the use of an intubating catheter remains a robust solution to the
conversion of this device to a tracheal tube®2. The aperture bars in the bowl of the
device offer little resistance to passage of bronchoscopes loaded with the Aintree
Intubation cathetert©2,

Although a recent Swedish review of DATs suggests that cLMAs should be replaced
with two choices of second-generation devices!®, the classic design offers some
advantages in management of difficult airways and should continue to be included on
DATSs (Strong recommendation for, level of evidence moderate quality).

Second generation SADs

Second-generation devices offer higher seal pressures, a gastric access channel and
most have a wider airway channel with the result that positive pressure ventilation is
improved, the risk of aspiration is reduced, and there is an easier conduit for flexible
bronchoscopic intubation*l. Second generation devices generally also have an inbuilt
bite block protecting patients from airway obstruction61,

When considering which second generation device to include, expertise with use will
be a large factor in influencing choice*l. Devices on any DAT need to be those
available in regular clinical practice as increased operator experience will increase
the chance of successful insertion particularly in a stressful situation® 67,

All second generation SADs offer higher airway seal pressures than first generation
devices*! 161-163 \/arious comparisons have been made on the basis of difference of
seal pressures. Small differences, sometimes with statistical significance, can be
found but these smalll differences are unlikely to be of clinical significance162 164-167,
Seal pressures are used as a surrogate measure of protection from aspiration. Given
aspiration is a relatively rare outcome it is not possible to definitively know which
SADs offer the best safeguard against this complication%8.

Aside from ease of ventilation, insertion and protection from aspiration another
consideration in the difficult airway setting is how easily flexible intubation can be
achieved through these devices.

Consideration of the glottic view and ease of intubation through SADs

Accurate positioning of SADs in the pharynx is not essential for adequate ventilation.
Correct positioning does however become relevant when these devices are used for
tracheal intubation. The use of flexible scopes for intubation via SADs is supported
by the relatively high rate of suboptimal positioning of devices within the pharynx16g,
Direct passage of endotracheal tubes is possible with some SADs62,

Multiple head to head comparisons have been made regarding the ease of flexible
intubation through SADs8-171, Metterlien and workers assessed the fibreoptic view
of the glottis via SADs sited in patients. Inclusion into DATS of a second-generation
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SAD that can serve as a conduit for easy flexible bronchoscope guided intubation is
recommended (Strong recommendation for, level of evidence moderate quality).

Inclusion of intubating LMAs on DATSs is not recommended.

A range of sizes for classic design first generation SADs should be available. In
addition, a second-generation device through which flexible bronchoscope guided
intubation can be easily achieved with a standard sized adult tracheal tube should be
included. There may be a place for a backup second generation device depending
on local preference, but careful consideration should be given to space and the
superior outcomes of a unified approach requiring less decision making in an airway
crisis (Strong recommendation against, level of evidence weak).

5.7.11 Flexible, fibreoptic and video bronchoscopes

Flexible, fibreoptic and video bronchoscopes provide a pivotal role in tracheal intubation
and extubation, evaluation of upper and lower airways, examination of supraglottic
airways as well as tracheal tubes and tracheostomy tubes72175, They are also useful
tools for lower airway suctioning, foreign body retrieval and obtaining specimens176,

Flexible bronchoscopes for the adult population range from 3.8mm to 6.0mm external
diameter. Smaller sizes should be available for paediatrics (2.2mm to 3.1 mm),
supraglottic airway conversion with an Intubation Catheter (less than 4.2mmm external
diameter) and thoracic cases. Smaller diameter bronchoscopes may lack a working
channel. Reusable and single use bronchoscopes are available. Single use scopes may
be cost-effective for centres with low usage (fewer than approximately 20-22 per month)
as costs of repairs and maintenance of reusable bronchoscopes may be prohibitivel?7-180
in their setting, in addition to which there are some logistical advantages in set up
time!8l, However, reusable bronchoscopes may be more suitable for critical airway
management should any single use bronchoscope malfunction?é2,

Flexible bronchoscopes should be readily available for all areas performing advanced
airway management. The actual types and sizes chosen for any anaesthetising locations
will depend ultimately on the case mix, volume of patients and their physical status. This
large scope of clinical situations in which flexible bronchoscopy may be required is
acknowledged. When considering procurement of any flexible bronchoscope, areas
outside the operating theatre suites and ICUs should consider both cost-benefit as well
as any need for training and on-going volume of practice. Alternative solutions, such as
rapid access to flexible bronchoscopy and skilled personnel from the operating theatres
and/or ICUs, may be reasonable alternatives in low demand departments. In addition,
low-cost single use flexible bronchoscopes may provide a realistic alternative for clinical
environments where there is low usage but adequate staff training and experience. It is
therefore, recommended that Airway leads have a significant role in deciding the number
and location of flexible bronchoscopes (Strong recommendation for, level of
evidence moderate quality).

Flexible bronchoscopes should be stored according to manufacturer’s instructions to
avoid damage, malformation and infection. Storage should be dry, clean, well ventilated
and at normal temperature. This precludes storage of endoscopes curled up in portable
containers. Ideally flexible bronchoscopes should be hung straight.

There is a wide range of ancillary equipment that is required to supplement flexible
bronchoscopes. Equipment to perform these procedures depend on the technique
employed. Airway leads should be involved in deciding what equipment and drugs
should be stored in DATS to facilitate the performance of awake and asleep flexible
bronchoscopy (Strong recommendation for, level of evidence moderate quality).

Tracheal tubes (TT) such as the Parker Flex-Tip™ 183185 |ntubating Laryngeal Mask
Airway™ (iLMA or LMA-Fastrach™) reinforced tracheal tube®8, reinforced TT and nasal
Ring-Adair-Elwyn (RAE) TT may be better tubes to use than conventional
polyvinylchloride (PVC) tracheal tubes for bronchoscope-assisted intubations either in
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terms of positioning, reduced epistaxis risk or avoiding hang up on the vocal cord or
arytenoids?®’,

Nasopharyngeal airways can be used in topicalisation of nasal passages and to help
determine the optimal size tracheal tube for nasal intubation.

Front-of-neck access (FONA)

Front-of-neck access (FONA) procedures in anaesthesia include trans-tracheal or cricothyroid
injection of local anaesthetic in preparation for awake intubation, pre-emptive cannula
cricothyroidotomy or tracheotomy prior to induction of anaesthesia, retrograde intubation, awake
surgical cricothyroidotomy and awake tracheostomy88-190, However, FONA is more commonly
associated with percutaneous and surgical techniques associated with the “Can’t Intubate, Can’t
Oxygenate” (CICO scenario).

There are many cognitive aids and algorithms available for use prior to and during eFONAS5: 42.50.
191 There is some evidence that cognitive aids may improve non-technical skills during airway
emergencies*®. Further research is required to determine whether such aids are associated with
an improvement in team behaviour during an airway emergency“8. How these cognitive aids are
presented to the team requires further research.

5.8.1

5.8.2

5.8.3

584

Access time for eFONA (see section on General features page 7)

Due to the importance of immediate access to eFONA equipment, it is recommended
that it should be available at the point of care and duplicated on DATs (Strong
recommendation for, level of evidence moderate quality).

Surgical time for eFONA

Short-term severe hypoxia without ischaemia does not cause elevated extracellular
glutamate levels92 or pathological changes®s. However, clinical scenarios progressing
from airway obstruction with low oxygen delivery (i.e. hypoxic brain injury) to hypoxic
cardiac arrest (i.e. hypoxic-ischaemic brain injury) have escalating patient morbidity and
mortality®4. Based on these studies, it can be postulated that in the presence of hypoxia
and ischaemia, eFONA should be performed within approximately three to four
minutes!®,

It is recommended that a method of time keeping is incorporated into future DAT designs
to ensure this important part of eFONA and difficult airway management is managed
optimally (Strong recommendation for, level of evidence moderate quality).

Landmark identification

Palpation, ultrasound or pre-incision may be used to identify the cricothyroid membrane
(CTM) or trachea. Inability to identify anatomical landmarks particularly as a result of
surgery or scarring, haematoma or infection, obesity, radiotherapy and tumours
(SHORT) makes clinical identification unreliable especially under stress%. Ultrasound
may be useful in the elective setting for identification of the CTM and trachea. However,
its use in CICO scenarios is not universally recommended®’. It is recommended that in
any CICO crisis, ultrasound be used only by personnel with currency of training and
ongoing volume of practice (Strong recommendation for, level of evidence
moderate quality).

Equipment
e Choice of cannula

The cannula should be simple to use for the purpose of eFONA. Note:

o The guide wire in the Melker™ kit does not pass down an 18G cannula.

o Certain safety cannulae do not allow aspiration via a syringe and therefore are
not recommended for eFONA.
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Syringe and fluid

A slip tip (non-luer lock tip) 5mL syringe is preferred for its length and volume.
Absence of recoil on releasing the plunger following its brisk withdrawal to the full
length of the barrel signals correct placement of the cannula. The use of 2mL 0.9%
saline in the 5mL syringe provides a positive endpoint of bubbles when aspirating air
from within the airway.

Tracheal tube introducer with a Coudé tip of 35 degrees

A hollow intubating introducer enables rapid oxygenation. Oxygenation may be
achieved using a 15mm adapter attached to a self-inflating bag or anaesthetic circuit.
The risk of barotrauma is greatly reduced when using a low-pressure circuit
compared with jet oxygenation via a luer lock connector.

Size 6.0mm ID cuffed tracheal tube

The size 6.0mm cuffed tracheal tube passes easily over the tracheal tube introducer
with a Coudé tip of 35 degrees. The tube dimensions ensure that it will pass through
both the stab incision (to the width of the size 10 blade) as well as through the
cricothyroid membrane in patients aged 12 years and older.

Size 10 scalpel blade

This has a maximum width at a shallow depth required for the stab incision and
successful performance of the scalpel-bougie technique.

Other instruments required for eFONA may include a tracheal hook, a Trousseau
dilator or tracheal tube introducer®,

Paediatrics

The incidence of CICO in otherwise healthy children is exceedingly rare199 200,
Clinicians managing paediatric airways need to be familiar with eFONA techniques in
the event of CICO. Most recommendations are based on adult guidelines or animal
literature although consideration needs to be given to significant anatomical
differences in children of different ages? 46:201-204_ Surgical rescue will be extremely
challenging even for the experienced Ear, Nose and Throat (ENT) surgeon. If
equipment and the expertise of an ENT surgeon are available, then surgical
tracheostomy may be the best option in most instances?%,

o Children less than 1 year of age
In neonates and infants, the cricothyroid space is underdeveloped. The narrow
gap between the cricoid and the thyroid cartilage does not enable the passage of
a size 2.0mm ID tracheal tube without significantly damaging the laryngeal
cartilages?%. Needle, cannula or surgical tracheotomy below the level of the
cricoid ring represent the best options for eFONA in this age group (Association
of Paediatric Anaesthetists of Great Britain and Ireland (APAGBI) Paediatric
Airway Guidelines)?%7,

o Children Aged 1 — 8 years
The combined APA and DAS Guidelines for CICO in paralysed, paediatric
patients aged 1-8 years recommend cannula tracheotomy as first choice
technique in the absence of an ENT Surgeon?®, If unsuccessful the clinician is
encouraged to rapidly progress to a scalpel technique?°8. Cricothyroidotomy sets,
are too large and potentially traumatic to laryngeal structures in children under
the age of 5 years and are not recommended?°®.20°_ |n children over 8 to 10
years of age their cricothyroid dimensions allow for many of the commercially
available percutaneous cricothyroidotomy devices to be used.

Percutaneous cricothyroidotomy kits
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These devices are designed to provide a large bore airway (> 4mm ID) capable of
enabling ventilation at low pressures. Devices may be cuffed or uncuffed and
inserted through the cricothyroid membrane or trachea. Devices may be inserted
using a Seldinger technique or inserted percutaneously directly into the airway. As
children desaturate rapidly, the Seldinger technique offers the potential advantage of
early oxygenation down the cannula prior to insertion of the definitive airway?201. 204,

These devices have a significant failure rate due to kinking or misplacement of the
wire and inability to advance the dilator®8 210, Devices with large diameters require
considerable force to insert thereby increasing the likelihood of complications?t. 212,
They may also be time consuming to insert and may take considerably longer than
simpler devices or surgical cricothyroidotomy?13,

These devices have been recently reviewed for eFONA in children2%4, There are no
published reports of these devices being used clinically in paediatric patients. There
are many devices available on the market. Some require complicated steps for
insertion making them less desirable for emergency use. There is a steep learning
curve with proficiency developed after approximately ten placements?!4. Hence, they
may be of value in the management of older children by clinicians experienced in
their use. The numerous kits available make familiarity with each difficult to achieve.
Each institution should have local protocols and procedures in place supporting a
limited number of devices with regular training in their use.

Oxygenation equipment

Oxygenation through narrow bore cannulae or catheters requires a high-pressure
oxygen source and should be considered extremely hazardous especially in the
presence of upper airway obstruction. Oxygenation, not ventilation, is the priority.
There are significant risks associated with jet ventilation especially in the setting of
CICO?Y. Adequate time must be allowed for expiration which may be difficult to
assess in a crisis?1.

The highest flow marking on most wall mounted oxygen flow meters is 15L.min2.
Most flowmeters are accurate at the setting of 15L.min"1216, However, excessive
flows may be obtained if the oxygen valve is opened beyond this level?6. Flow
meters do not regulate pressure i.e. the pressure remains undiminished at 4 bar
regardless of flow rate.

Oxygenation devices require a pressurised oxygen source and flow meter. They are
flow-regulated, T-piece variants, which are compact, lightweight, disposable,
portable, affordable, intuitive to use in an emergency, require minimal time to setup,
allow for expiration and provide auditory and tactile feedback in relation to oxygen
delivery.

When attached to an oxygen flowmeter set at 15L.min"! they deliver oxygen at flows
of 250mL.sec. However, flow rates above 15L.min"! are discouraged.

The Advanced Paediatric Life Support guidelines recommend setting the oxygen flow
rate at 1L.minl.year. This provides for an experimentally validated tidal volume of
7mL.kg1 27, Although an oxygen flow rate of 1L.min-t.year plus 4L.min! has also
been recommended?!’. An |:E ratio of 1:4 is advised with a respiratory rate of 12
bpm. There are no published case series or reports using these devices in neonates
or infants.

Pressure regulated jet ventilation devices

Device settings are recommended by age:
Baby 0 to 1 bar / 14.5 psi or 100kPa
Infant 1 to 2.5 bar 36.3 psi / 250 kPa
Adult 2.5 to 4 bar / 58 psi / 400 kPa
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(1 kPa is equivalent to 10 cmH20)

At a setting of 0.5-1 bar flow rates are delivered in the region of 250-300mL.sec™.
Flow rates of more than 600mL.sec ! have been reported through 14G cannulae with
driving pressure set at 2.5 bar and more than 500mL.sec! through 16G cannulae at
4 bar?17-219, Flows of over 1000mL.secthave been recorded through 14G cannulae at
4 bar. For this reason, extreme caution should be used at these high settings.
Unfamiliarity with these device makes titration of low flows and pressures difficult to
achieve.

Extreme caution should be used in the presence of upper airway obstruction?2°.
There is also no tactile or visual feedback in terms of oxygen delivery. There is no
route for expiratory flow or pressure relief via these devices during expiration when
connected directly to a cannula??! (Strong recommendation against, level of
evidence weak).

Some devices marketed for emergency jet ventilation are manually operated, flow-
controlled ejector ventilators employing the Bernouli principle to generate suction to
facilitate exhalation and may theoretically achieve physiological minute ventilation
through a fine bore cannula??2. It is crucial that operators meticulously observe the
chest and adjust the Inspiratory to Expiratory (I:E) ratio to avoid lung injury??2. 223,

Such devices have been used to ensure oxygenation, ventilation and maintain
haemodynamic stability in a live, anaesthetised porcine model with open, partly and
totally obstructed upper airways??3. They have also been used to provide rescue
oxygenation and ventilation in the failed paediatric airway??4,

e Three-way tap

The use of oxygen tubing, three-way taps and other self-made devices is not
recommended. Self-made devices waste critical time to assemble and when using
three-way taps, flows greater than 6L.min"! prevent the exhalation of gases via the
side port predisposing to volutrauma and barotrauma??® 226, It is recommended that
three-way tap devices should not be used (Strong recommendation against, level
of evidence weak).

5.9 ANZCA recognised emergency algorithms [links in this section Accessed 15 May 2024]

e Standards for Can’t Intubate Can’t Oxygenate (CICO) education sessions
https://www.anzca.edu.au/getContentAsset/53d42b20-0f0e-4ec9-9172-

004d9b1a158f/80feb437-d24d-46b8-a858-4a2a28b9b970/ANZCA-FPM-CPD-CICO-ER-

session-guideline.pdf

The following background resources and accompanying algorithms are suitable for use in
front-of-neck airway.

e ANZCA Airway Management Working Group. Transition from supraglottic to infraglottic
rescue in the “can’t intubate can’t oxygenate” (CICO) scenario. 2014. From:
https://www.anzca.edu.au/getContentAsset/5958ee94-d28f-4356-8dd0-

Oac7e32bf64b/80feb437-d24d-46b8-a858-4a2a28b9b970/Report-from-the-ANZCA-Airway-

Management-Working-Group-final.pdf

Within this document the following algorithms can be found:

o

Figure 1: American Society of Anesthesiologists (ASA) Difficult Airway Algorithm (page
51)

Figure 2: Difficult Airway Society (DAS) — Overview (page 52)

Figure 3: Canadian Airway Group Difficult Airway Algorithm (page 53)

Figure 4: Dr Andrew Heard'’s algorithm for percutaneous emergency oxygenation (page
53)

Figure 5: Vortex™ Model (page 54)

Figure 6: CriCon2 (page 54)
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o Figure 7 & 8: Rural Health Continuing Education Critically Obstructed Airway Course
Working Group (page 55)
o Appendix 1: ANZCA Cognitive Aid and User Guide for Transition to CICO (page 58)

e Australian and New Zealand College of Anaesthetists. Available from: PG61(A) Guideline for
the management of evolving airway obstruction: transition to the Can’t Intubate Can't
Oxygenate airway emergency 2017.

e Australian and New Zealand College of Anaesthetists. Available from: PG61(A)BP Guideline
for the management of evolving airway obstruction: transition to the Can’t Intubate Can'’t
Oxygenate airway emergency: Background Paper 2017.

e Chrimes N, Fritz P. The vortex approach: management of the unanticipated difficult airway.
2013. Smashwords Edition. Available from:
https://rollcagemedic.com/resources/Archived newsletters/the-vortex-approach-
management-of-the-unanticipated-difficult-airway. pdf.

e Sabato SC, Long E. An institutional approach to the management of the 'Can't Intubate,
Can't Oxygenate' emergency in children. Paediatr Anaesth 2016;26(8):784-793. doi:
10.1111/pan.12926.

e Heard A. Percutaneous Emergency Oxygenation Strategies in the ‘Can’t Intubate, Can’t
Oxygenate’ Scenario. 2013 Smashworks Editions. Available from:
https://www.smashwords.com/books/view/377530

e Greenland KB, Acott C, Segal R, Goulding G, Riley RH, Merry AF. Emergency surgical
airway in life-threatening acute airway emergencies - why are we so reluctant to do it?
Anaesth Intensive Care. 2011;39(4):578-84. doi: 10.1177/0310057X1103900407.

High flow nasal oxygen

There is increasing evidence that high flow nasal oxygen (HFNO) can provide a safe,
convenient, well-tolerated and effective adjunct to difficult airway management. This technique
provides oxygen flow rates that will match or exceed a patient’s inspiratory flow rate and allows
titration of warmed humidified inspired oxygen concentration up to 95-100%227.This contrasts
with standard low flow nasal oxygenation, which may be limited by patient discomfort to much
lower rates of around 4L.mint. These low flow rates are well below the resting adult
spontaneously breathing inspiratory flow rates (20 to 40L.min1) and will result in air entrainment
and a variable FiO2 of 0.2-0.5%28.229,

Alongside the ability to provide a titratable high FiO2, other physiological benefits of HFNO have
been described?3°. These include the following:
e Reduced anatomical dead space
Decreased airway resistance
Increased functional residual capacity
Improved respiratory mechanics
Reduced alveolar de-recruitment
Flow rate related positive end-expiratory pressure (PEEP), only while closed mouth
breathing

Clinical applications relevant to the management of the difficult airway include:

e Alternatives to conventional facemask pre-oxygenation231-233,

e The ability to increase the apnoeic oxygenation time following induction of anaesthesia,
thus allowing a less time-pressured intubation attempt?34.

e As an adjunct to providing oxygenation during awake tracheal intubation (ATI) and awake
fibreoptic intubation?3%,

e As a means of providing ongoing oxygenation during ‘shared airway’ procedures for both
spontaneously breathing?3® and apnoeic?3’ patients.

There are several cautions concerning the use of HFNO:
e A patent upper airway is a prerequisite for effective HFNO management.
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https://rollcagemedic.com/resources/Archived_newsletters/the-vortex-approach-management-of-the-unanticipated-difficult-airway.pdf
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e Atight-fitting mask attached to a closed breathing circuit should not be applied to a
patient’s face when HFNO is being applied. This “semi-closed circuit” is likely to lead to
high airway pressures, barotrauma and possible gastric insufflation.

e There have been reports of airway fires when HFNO has been used during laser airway
surgery or in combination with an ignition source such as diathermy?238, Several
institutions, which use this technique have modified the equipment to include an air
blender that can reduce the FiO2 to 0.3 during this phase of the procedure. Of note, the
manufacturers of one of the more commonly used products providing HFNO do not
recommend its use in this type of ‘shared airway’ surgery.

e The use of alcohol-based skin preparation, as well as covering the patients’ head with
drapes allowing an oxygen reservoir to accumulate below the drapes, are also risk
factors for in-theatre fires239-241, The latter may be a significant risk should eFONA be
required and alcohol-based skin preparation and diathermy are used.

e The degree of CO2washout using HFNO in apnoeic patients has not been fully validated
yet?42, Precautions must be taken in high-risk patient population susceptible to respiratory
acidosis?*2.

e Other contraindications may include complete nasal obstruction, the presence of a base
of skull fracture/cerebrospinal fluid (CSF) leak, midfacial fractures and untreated
pneumothorax.

HFNO has recently transformed modern-day anaesthetic practice, providing enhanced
oxygenation and is used in a variety of settings. However, at the time of writing this document,
HFNO is still a novel clinical device and an evolving area of practice in anaesthesia.

ANZCA recommends that HFNO may be considered for difficult airway management and be
kept in a secure but easily accessible (unlocked) location close to, but not necessarily attached
to DATs (Strong recommendation for, level of evidence low quality). It is recommended that
Airway Leads should have an active role in ensuring that HFNO equipment availability reflects
the needs of the clinical area. Airway leads should arrange emergency airway management
crisis simulations to promote the necessary skills in HFNO use and ensure that it is used safely
and effectively.

Difficult airway equipment for paediatric anaesthesia

The same principles concerning quality and safety that apply to adult airway management
equipment also applies to paediatric equipment. Standardisation, redundancy and a culture of
safety are equally applicable. DATs need to be regularly checked for equipment absence,
malfunction, damage, contamination, expiry and misplacement. Regular training should also
occur. Similarly, relevant national and international standards should be upheld?°.

The specific details of equipment will depend on the scope of services provided ranging from
tertiary paediatric referral centres to general rural clinics. The following recommendations could
be adapted to meet local needs.

e Ideally, equipment to manage difficult paediatric airways should be stored in a dedicated
paediatric difficult airway trolley (PaedDAT).

e Equipment supplied in PaedDATSs should be suitable for the range of ages and sizes of
patients undergoing care in the facility and may range from neonatal to large adult size
patients. To avoid over-stocking, it may be reasonable to design two trolleys. One PaedDAT
for children up to 8 years and an adult DAT for older larger children.

The following is a review of airway equipment for difficult paediatric airways.

SADs are recognised as essential tools for management of difficult paediatric airways
functioning as primary ventilation airways, conduits for tracheal intubation and recue ventilation
devices?*3, Several devices have been compared, achieving satisfactory results for these
purposes.

The incidence of hypoxaemia is lower when continuous ventilation occurs through supraglottic
airways during flexible bronchoscope guided intubation. In a multi-centre study, this technique
achieved higher first attempt success than videolaryngoscopy in infants with difficult airways, but

equivalent results in older children44,
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Results from the Pediatric Difficult Intubation (PeDI) registry suggest a 2% difficult intubation
rate. The best success on first attempt was with flexible bronchoscopes and complications were
associated with more than two intubation attempts, weight less than 10kg, short thyromental
distance and more than three direct laryngoscopy attempts before resorting to any indirect
technique?*s.

EFONA should be provided to suit the full spectrum of ages from premature neonates up to
morbidly obese adolescents. Paediatric practice guidelines do not consider infants or
neonates?%8, An institutional approach and literature review provide recommendations for
paediatric eFONA?2L, A recent systematic review of the emergency paediatric surgical airway
was able to include only five papers, all involving animal studies?#6. The analysis of mean time
for placement of a definitive airway showed “catheter over needle” was the most rapid but with a
high failure rate; “wire-guided” technique had a high success rate but high complication rate;
“cannula” technique, fewer complications but high failure rate; “scalpel-bougie” technique had a
high success rate but longer procedural time. The authors noted that data was limited,
heterogeneous and there was a need for more studies. The other important issue after eFONA
relates to oxygenation techniques. Very little clinical or laboratory evidence exists to confirm the
efficacy or safety of most recommended techniques.

Difficult airway equipment for obstetric anaesthesia

Equipment to manage difficult airways in obstetric patients does not need to be different from
that recommended in the remainder of the accompanying guideline*? 247, The guiding principles
are simplicity and familiarity. Use of videolaryngoscopes should be first line given the higher
baseline risk of difficult airways and the emergent nature of many obstetric intubations43: 122, 248,
249 Suggesting first line use of videolaryngoscopy is based on translated evidence from the non-
pregnant adult population and expert opinion!23. There are no large-scale studies in obstetrics
regarding the use of videolaryngoscopy and no evidence-based guidance as to the best
device!?2 250 However, there are multiple reports of successful use and one unit reported no
failed intubations following the introduction of videolaryngoscopy to their DAT2%0, A standard
laryngoscope with a stubby or short handle should be available. At present, no
videolaryngoscopes fulfil this requirement.

Second generation SADs are beneficial in obstetrics providing a higher seal pressure facilitating
ventilation and a gastric drainage port?*°. As recommended for adults, a first generation device
needs to be available in DATSs in the event of problems with intubation, facemask ventilation, or
seating of any second generation supraglottic device. All SADs should allow easy transition to
intubation, without the need to remove the airway, which may be required during general
anaesthesia for Caesarean section?st,

Aside from a ready supply of pillows for routine ramping, no new or alternative equipment is
required for DATS in the obstetric difficult airways setting?>? (Strong recommendation for,
level of evidence moderate quality).

Difficult airway equipment in intensive care medicine

The NAP43! highlighted deficiencies in airway management and higher rates of adverse patient
outcomes in ICU in the UK. How these results reflect Intensive Care medicine in Australia and
New Zealand is debatable. Nevertheless, the ICU environment poses unique challenges that
may encompass various combinations of anatomical, physiological®>® 254 and psychological?55: 256
difficult airway factors.

Airway management in ICU often involves a team being called to manage time-critical airway
management in deteriorating patients with multiple co-morbidities. While no specific equipment
exists for ICU difficult airways, the rationale for choice or how it is presented often reveals
important differences from operating theatre environments#? 257,

Patients with limited physiological reserve are unlikely to tolerate slow airway management, and
waking up patients when difficulty is encountered is rarely an option. In general, patients are
often not fully conscious and cooperative and therefore, rapid sequence or modified rapid
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sequence is commonly selected. This in turn has direct implications on the type of rescue device
and techniques used.

Equipment stored on DATSs provides an important “infrastructure” for any airway management
team. These devices should have high success rates, be “user-friendly” and intuitive to use.
While a variety of airway management devices are commercially available, stocking a large
variety of different devices should be avoided®°. Recommended devices include a range of
second generation SADs, Macintosh-style and hyperangulated videolaryngoscope blades as
well as equipment for a surgical airway. In addition, the need for specialised tracheal extubation
equipment should be considered?%8 (see tracheal extubation section above).

Videolaryngoscopy issues pertaining to ICU usage:

Currently there is a wide range of commercially available videolaryngoscopes and therefore,
their selection should reflect important nuances of the intensive care environment. These include
the following:

e Selection of videolaryngoscope monitors that —

o Are easily manoeuvrable to avoid reflected lighting from nearby windows on the video
image.

o Are large enough for the entire team to view the image.

o  provide high resolution images that are viewable at angles allowing assistants an
adequate view of the image.

e Videolaryngoscope blades should be low profile and thereby allow sufficient space for
manipulating tracheal tubes and/or adjuncts, especially in narrow upper airways. Some
disposable videolaryngoscope blades have been found to be bulky and may be difficult to
manoeuvre in a narrowed airway3® 259, The procurement process should assess
videolaryngoscope performance in both normal and a variety of difficult airway scenarios.

The needle and narrow bore cannula for eFONA may be inadequate to provide effective
ventilation or oxygenation in patients with profound abnormalities of pulmonary compliance or
gas exchange. Therefore, the choice of equipment available for eFONA should include a cuffed
tube positioned by either a scalpel-bougie technique or a wire-guided percutaneous dilational
technigue (the Seldinger technique).

The lack of experienced assistants makes labelling of intensive care DATs an important issue.
Clear labelling with both printed labels and pictographs is important.

Disposable flexible bronchoscopes and video laryngoscopes are frequently available, are
commonly used and are familiar to the ICU team. The larger bronchoscopes frequently used in
intensive care are often too large for an Aintree Intubation Catheter™. If this catheter is required
for difficult airway management, staff should be aware that it requires a smaller diameter
bronchoscope more frequently found in operating theatre DATS.

“Quality improvement bundles”?¢ and high-fidelity simulation programmes?6! have been shown
to improve patient care. DATs may be considered an integral part of these programmes.
Familiarisation and regular training using DAT equipment should be encouraged.

Difficult airway equipment in emergency medicine

Airway management in Emergency Departments (ED), as with other areas outside of the
operating theatre environment, carries significantly increased risks and can be technically
challenging®! 42 262, Patients requiring intubation in EDs often have severe physiological
derangement, have had limited pre-intubation airway assessment, and may require expedient
intubation. It is well-recognised that there is a higher incidence of difficult airways in EDs, many
of which will be unpredicted?63 264, |t is therefore, recommended that for all intubations in
emergency departments DATSs are available within the time frames specified in this document.

Given the variations in patient volume and acuity, staffing and skill mix in emergency
departments throughout Australia and New Zealand, the specific configuration of DATS in
individual EDs will largely be determined by local factors. It should, however, be consistent with
the underlying principles and recommendations contained elsewhere in this document.
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Specifically, equipment should be fit for purpose, there should be redundancy, and all clinicians
who will potentially use equipment stored in DATs should be familiar with their layout and the
use of individual items of equipment in the trolleys=°.

ED DATSs should be configured in a standardised manner consistent with other DATSs in the
institution. Equipment should meet the minimum recommended requirements described
elsewhere in this document. Specific considerations regarding videolaryngoscopes, eFONA
equipment and flexible bronchoscopes are outlined below. For all airway equipment there is a
considerable range of options available, however excessive stocking of a wide variety of each
option is not recommended®°.

A recent multi-centre study of intubations in 43 emergency departments in Australia and New
Zealand highlighted that videolaryngoscopes were used in the first attempt in over half of the
intubations?5. With this and other studies demonstrating higher first pass success rates with
video laryngoscopy over direct laryngoscopy, even in expert hands, this proportion is likely to
significantly increase in coming years!!l. For emergency departments that use
videolaryngoscopes for the first intubation attempt, it is recommended that a second
videolaryngoscope is available on the difficult airway trolley.

Cricothyroidotomy in Australasian EDs is a rare event with rates around 0.3%265 266, However, all
clinicians should be familiar with the eFONA equipment on their DATs and regular simulated
and/or cadaveric practice is strongly encouraged.

No data is currently available regarding the use of flexible bronchoscopes in emergency
departments in Australia and New Zealand. A large US registry study reported low rates of
utilisation in EDs?%7, which is likely to be reflective of Australian and New Zealand practice. It
may, therefore, be neither feasible nor desirable for every ED to procure a flexible
bronchoscope. Alternative solutions, such as rapid access to both flexible bronchoscopy and
skilled personnel from the operating theatres or ICUs may be reasonable alternatives in low
demand emergency departments.

5.15 Limitations of review

This review focused on English language publications and therefore may have omitted important
articles in other languages. The level of airway management research is often moderate or low
quality. Therefore, the strength of the recommendations will generally reflect these levels.

6. Conclusion

Standardisation of difficult airway equipment commonly used by anaesthesia, intensive care and
emergency medicine in DATs is seen as a vital and fundamental step towards improving patient safety
and a collaborative multidisciplinary approach to airway management. While each clinical environment
may require variants of these recommendations, the provision of core airway management equipment
in all DATs throughout Australia and New Zealand is a fundamental focus of this review.

All aspects of airway management for general anaesthesia and sedation were considered as well as
the various clinical scenarios ranging from stand-alone gastroenterology units providing sedation to
tertiary level hospitals providing care to high acuity patients with airway problems. It is expected that
close adherence to these guidelines will provide an infrastructure of suitable airway equipment to
operators managing difficult airway scenarios.

The review has been extensive and comprehensive, as evidenced by the length of this background
paper, to ensure that it is contemporary and reflects the range of opinions when making any
recommendations. It is strongly recommended that Airway leads are consulted in implementing the
recommendations in the accompanying guideline.

Australian and New Zealand
College of Anaesthetists

Page 29 PG56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine



ANZCA

FPM

References

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Baker PA, Hounsell GL, Futter ME, Anderson BJ. Airway management equipment in a metropolitan
region: An auditx. Anaesth Intensive Care. 2007; 35(4):563-9.

Baker PA, Flanagan B, Greenland K, Morris R, Owen H, Riley RH, et al. Equipment to manage a difficult
airway during anaesthesia. Anaesthesia and Intensive Care. 2011; 39(1):16-34.

Crosby ET. An evidence-based approach to airway management: Is there a role for clinical practice
guidelines? Anaesthesia. 2011; 66 Suppl 2:112-8.

Scott DA, Merry AF. Development of an 'equipment to manage a difficult airway during anaesthesia'
professional document using a new evidence-based approach. Anaesth Intensive Care. 2010; 38(1):11-
2.

Australian and New Zealand College of Anaesthetists. PG61(A) Guideline for the management of
evolving airway obstruction: transition to the Can’t Intubate Can’t Oxygenate airway emergency. 2016.
Available from: https://www.anzca.edu.au/getContentAsset/52988fd7-b32d-4757-94c5-
fa3e3dc373f6/80feb437-d24d-46b8-a858-4a2a28b9b970/PG61(A)-CICO-2017.pdf?language=en
Accessed 13 May 2024.

Pandit JJ, Popat MT, Cook TM, Wilkes AR, Groom P, Cooke H, et al. The Difficult Airway Society
'ADEPT' guidance on selecting airway devices: The basis of a strategy for equipment evaluation.
Anaesthesia. 2011; 66(8):726-37.

Centre for Evidence-Based Medicine (CEBM). Oxford Centre for Evidence-Based Medicine: Levels of
evidence. March 2009. Available from: https://www.cebm.ox.ac.uk/resources/levels-of-evidence/oxford-
centre-for-evidence-based-medicine-levels-of-evidence-march-2009 Accessed 13 May 2024.
Standards Australia Committee HE-023 (Processing of Medical and Surgical Instruments).
Australian/New Zealand Standard (AS/NZS) 4187:2014. Reprocessing of reusable medical devices in
health service organizations. *This reference has been superseded by: AS 5369:2023. Reprocessing of
reusable medical devices and other devices in health and non-health related facilities. Note: this updated
reference has not yet been reviewed by ANZCA. Please contact your hospital library if access is
required.

Standards Australia/Standards New Zealand joint Technical Committee HE-023 (Processing of Medical
and Surgical Instruments). Australian/New Zealand Standard (AS/NZS) 4187:2014 Reprocessing of
reusable medical devices in health service organizations. 2014. Available from:
https://www.standards.govt.nz/shop/asnzs-41872014/ Note: this joint standard remains current within
New Zealand.

Calder A, Hegarty M, Davies K, von Ungern-Sternberg BS. The difficult airway trolley in pediatric
anesthesia: an international survey of experience and training. Paediatr Anaesth. 2012; 22(12):1150-4.
Weigel WA. Redesigning an airway cart using lean methodology. J Clin Anesth. 2016; 33:273-82.
Wilkes A, Hodzovic |, Latto I. Introducing new anaesthetic equipment into clinical practice. Anaesthesia.
2008; 63:571-5.

Long E, Fitzpatrick P, Cincotta DR, Grindlay J, Barrett MJ. A randomised controlled trial of cognitive aids
for emergency airway equipment preparation in a paediatric emergency department. Scand J Trauma
Resusc Emerg Med. 2016; 24:8.

Van Wicklin SA. Contamination and disinfection of rigid laryngoscopes: A literature review. AORN J.
2019; 110(1):49-59.

Sheriffdom of Glasgow and Strathkelvin. Inquest into the death of Gordon Ewing. 2010. Available from:
https://www.scotcourts.gov.uk/search-judgments/judgment?id=328e86a6-8980-69d2-b500-
ff0000d74aa7. Accessed 15 May 2024.

Cooper RM. Complications associated with the use of the GlideScope videolaryngoscope. Can J Anesth.
2007; 54(1):54-7.

Duggan LV, Ballantyne Scott B, Law JA, Morris IR, Murphy MF, Griesdale DE. Transtracheal jet
ventilation in the 'can't intubate can't oxygenate' emergency: A systematic review. Br J Anaesth. 2016;
117 Suppl 1:i28-i38.

Duggan LV, Law JA, Murphy MF. Brief review: Supplementing oxygen through an airway exchange
catheter: Efficacy, complications, and recommendations. Can J Anaesth. 2011; 58(6):560-8.

Bjurstrom MF, Bodelsson M, Sturesson LW. The difficult airway trolley: A narrative review and practical
guide. Anesthesiol Res Pract. 2019; 2019:6780254.

Difficult Airway Society (UK). Difficult airway trolley signage. 2016. Available from:
https://database.das.uk.com/content/dat labels. Accessed 15 May 2024.

Cook TM, Woodall N, Frerk C, Fourth National Audit Project. Major complications of airway management
in the UK: Results of the Fourth National Audit Project of the Royal College of Anaesthetists and the
Difficult Airway Society. Part 1: Anaesthesia. Br J Anaesth. 2011; 106(5):617-31.

Australian and New Zealand
College of Anaesthetists

Page 30 PG56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine


https://www.anzca.edu.au/getContentAsset/52988fd7-b32d-4757-94c5-fa3e3dc373f6/80feb437-d24d-46b8-a858-4a2a28b9b970/PG61(A)-CICO-2017.pdf?language=en
https://www.anzca.edu.au/getContentAsset/52988fd7-b32d-4757-94c5-fa3e3dc373f6/80feb437-d24d-46b8-a858-4a2a28b9b970/PG61(A)-CICO-2017.pdf?language=en
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/oxford-centre-for-evidence-based-medicine-levels-of-evidence-march-2009
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/oxford-centre-for-evidence-based-medicine-levels-of-evidence-march-2009
https://www.standards.govt.nz/shop/asnzs-41872014/
https://www.scotcourts.gov.uk/search-judgments/judgment?id=328e86a6-8980-69d2-b500-ff0000d74aa7
https://www.scotcourts.gov.uk/search-judgments/judgment?id=328e86a6-8980-69d2-b500-ff0000d74aa7
https://database.das.uk.com/content/dat_labels

ANZCA

FPM

22.

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Australian and New Zealand College of Anaesthetists (ANZCA). PG18(A) Guideline on monitoring during
anaesthesia. 2017. Available from: https://www.anzca.edu.au/getContentAsset/6296ef66-b43b-4dc6-
938b-770f94ba7e6e/80feb437-d24d-46b8-a858-4a2a28b9b970/PG18(A)-Guideline-on-monitoring-
during-anaesthesia-2017.PDF?language=en Accessed 15 May 2024.

Australian and New Zealand College of Anaesthetists (ANZCA). PG18(A)BP Guideline on monitoring
during anaesthesia background paper. 2017. Available from:
https://www.anzca.edu.au/getContentAsset/f60737ea-53db-43aa-8001-27791f10e11d/80feb437-d24d-
46b8-a858-4a2a28b9b970/PG18(A)BP-Guideline-on-monitoring-during-anaesthesia-Background-Paper-
2017.PDF?language=en Accessed 15 May 2024.

Association of Anaesthetists of Great Britain and Ireland (AAGBI). Recommendations for standards of
monitoring during anaesthesia and recovery. 2015. *This reference has been superseded by:
Association of Anaesthetists. Recommendations for standards of monitoring during anaesthesia and
recovery. 2021. Available from:_https://anaesthetists.org/Home/Resources-
publications/Guidelines/Recommendations-for-standards-of-monitoring-during-anaesthesia-and-
recovery-2021. Accessed 15 May 2024. Note: this updated reference has not yet been reviewed by
ANZCA.

Checketts MR. AAGBI recommendations for standards of monitoring during anaesthesia and recovery
2015. Anaesthesia. 2016; 71(4):470-1.

American Society of Anesthesiologists. Standards for basic anesthetic monitoring. 2015, last affirmed
2020. Available from: https://www.asahqg.org/standards-and-practice-parameters/standards-for-basic-
anesthetic-monitoring. Accessed 15 May 2024.

Canadian Anesthesiologists’ Society. Guidelines to the practice of anesthesia. 2019, updated 2024.
Available from: https://www.cas.ca/en/practice-resources/quidelines-to-anesthesia. Accessed 15 May
2024. Note: this updated reference has not yet been reviewed by ANZCA.

Puntervoll SA, Soreide E, Jacewicz W, Bjelland E. Rapid detection of oesophageal intubation: Take care
when using colorimetric capnometry. Acta Anaesthesiol Scand. 2002; 46(4):455-7.

Asai T. Monitoring during difficult airvay management. J Anesth. 2014; 28(1):87-93.

Greenland KB. Art of airway management: The concept of ‘Ma' (Japanese: , when ‘less is more’). Br J
Anaesth. 2015; 115(6):809-12.

Cook TM, Woodall N, Harper J, Benger J, Fourth National Audit Project. Major complications of airway
management in the UK: Results of the Fourth National Audit Project of the Royal College of
Anaesthetists and the Difficult Airway Society. Part 2: Intensive care and emergency departments. Br J
Anaesth. 2011; 106(5):632-42.

Greenland KB, Irwin MG. Airway management--'spinning silk from cocoons' ( - Chinese idiom).
Anaesthesia. 2014; 69(4):296-300.

Hanna GB, Shimi SM, Cuschieri A. Task performance in endoscopic surgery is influenced by location of
the image display. Ann Surg. 1998; 227(4):481-4.

Standards Australia Committee SF-005 (Industrial warning signs): AS 1319-1994: Safety signs for the
occupational environment. 1994. Available from: https://www.standards.org.au/standards-catalogue/sa-
snz/publicsafety/sf-005/as--1319-1994. Accessed 15 May 2024.

Degani A. NASA contractor report #177605 on the typography of flight-deck documentation. 1992.
Available from:_https://ntrs.nasa.gov/api/citations/19930010781/downloads/19930010781.pdf. Accessed
15 May 2024.

Greenland KB, Sommerville RS. Emergency front-of-neck airway: Strategies for addressing its urgency.
Br J Anaesth. 2019; 123(5):545-8.

Farmery AD, Roe PG. A model to describe the rate of oxyhaemoglobin desaturation during apnoea. Br J
Anaesth. 1996; 76(2):284-91.

Benumof JL, Dagg R, Benumof R. Critical hemoglobin desaturation will occur before return to an
unparalyzed state following 1 mg/kg intravenous succinylcholine. Anesthesiology. 1997; 87(4):979-82.
Viby-Mogensen J. Correlation of succinylcholine duration of action with plasma cholinesterase activity in
subjects with the genotypically normal enzyme. Anesthesiology. 1980; 53(6):517-20.

Pansard JL, Chauvin M, Lebrault C, Gauneau P, Duvaldestin P. Effect of an intubating dose of
succinylcholine and atracurium on the diaphragm and the adductor pollicis muscle in humans.
Anesthesiology. 1987; 67(3):326-30.

Frerk C, Mitchell VS, McNarry AF, Mendonca C, Bhagrath R, Patel A, et al. Difficult Airway Society 2015
guidelines for management of unanticipated difficult intubation in adults. Br J Anaesth. 2015; 115(6):827-
48.

Higgs A, McGrath BA, Goddard C, Rangasami J, Suntharalingam G, Gale R, et al. Guidelines for the
management of tracheal intubation in critically ill adults. Br J Anaesth. 2018; 120(2):323-52.

Australian and New Zealand
College of Anaesthetists

Page 31 PG56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine


https://www.anzca.edu.au/getContentAsset/6296ef66-b43b-4dc6-938b-770f94ba7e6e/80feb437-d24d-46b8-a858-4a2a28b9b970/PG18(A)-Guideline-on-monitoring-during-anaesthesia-2017.PDF?language=en
https://www.anzca.edu.au/getContentAsset/6296ef66-b43b-4dc6-938b-770f94ba7e6e/80feb437-d24d-46b8-a858-4a2a28b9b970/PG18(A)-Guideline-on-monitoring-during-anaesthesia-2017.PDF?language=en
https://www.anzca.edu.au/getContentAsset/6296ef66-b43b-4dc6-938b-770f94ba7e6e/80feb437-d24d-46b8-a858-4a2a28b9b970/PG18(A)-Guideline-on-monitoring-during-anaesthesia-2017.PDF?language=en
https://www.anzca.edu.au/getContentAsset/f60737ea-53db-43aa-8001-27791f10e11d/80feb437-d24d-46b8-a858-4a2a28b9b970/PG18(A)BP-Guideline-on-monitoring-during-anaesthesia-Background-Paper-2017.PDF?language=en
https://www.anzca.edu.au/getContentAsset/f60737ea-53db-43aa-8001-27791f10e11d/80feb437-d24d-46b8-a858-4a2a28b9b970/PG18(A)BP-Guideline-on-monitoring-during-anaesthesia-Background-Paper-2017.PDF?language=en
https://www.anzca.edu.au/getContentAsset/f60737ea-53db-43aa-8001-27791f10e11d/80feb437-d24d-46b8-a858-4a2a28b9b970/PG18(A)BP-Guideline-on-monitoring-during-anaesthesia-Background-Paper-2017.PDF?language=en
https://anaesthetists.org/Home/Resources-publications/Guidelines/Recommendations-for-standards-of-monitoring-during-anaesthesia-and-recovery-2021
https://anaesthetists.org/Home/Resources-publications/Guidelines/Recommendations-for-standards-of-monitoring-during-anaesthesia-and-recovery-2021
https://anaesthetists.org/Home/Resources-publications/Guidelines/Recommendations-for-standards-of-monitoring-during-anaesthesia-and-recovery-2021
https://www.asahq.org/standards-and-practice-parameters/standards-for-basic-anesthetic-monitoring
https://www.asahq.org/standards-and-practice-parameters/standards-for-basic-anesthetic-monitoring
https://www.cas.ca/en/practice-resources/guidelines-to-anesthesia
https://www.standards.org.au/standards-catalogue/sa-snz/publicsafety/sf-005/as--1319-1994
https://www.standards.org.au/standards-catalogue/sa-snz/publicsafety/sf-005/as--1319-1994
https://ntrs.nasa.gov/api/citations/19930010781/downloads/19930010781.pdf

ANZCA

FPM

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Mushambi MC, Kinsella SM. Obstetric Anaesthetists' Association/Difficult Airway Society difficult and
failed tracheal intubation guidelines--the way forward for the obstetric airway. Br J Anaesth. 2015;
115(6):815-8.

Difficult Airway Society Extubation Guidelines Group, Popat M, Mitchell V, Dravid R, Patel A, Swampillai
C, et al. Difficult Airway Society guidelines for the management of tracheal extubation. Anaesthesia.
2012; 67(3):318-40.

Law JA, Broemling N, Cooper RM, Drolet P, Duggan LV, Griesdale DE, et al. The difficult airway with
recommendations for management--part 2--the anticipated difficult airway. Can J Anesth. 2013;
60(11):1119-38.

Law JA, Broemling N, Cooper RM, Drolet P, Duggan LV, Griesdale DE, et al. The difficult airway with
recommendations for management--part 1--difficult tracheal intubation encountered in an
unconscious/induced patient. Can J Anesth. 2013; 60(11):1089-118.

Apfelbaum JL, Hagberg CA, Caplan RA, Blitt CD, Connis RT, Nickinovich DG, et al. Practice guidelines
for management of the difficult airway: An updated report by the American Society of Anesthesiologists
task force on management of the difficult airway. Anesthesiology. 2013; 118(2):251-70.

Marshall S. The use of cognitive aids during emergencies in anesthesia: A review of the literature.
Anesth Analg. 2013; 117(5):1162-71.

Marshall SD, Mehra R. The effects of a displayed cognitive aid on non-technical skills in a simulated
‘can't intubate, can't oxygenate' crisis. Anaesthesia. 2014; 69(7):669-77.

Chrimes N. The Vortex: A universal 'high-acuity implementation tool' for emergency airway management.
Br J Anaesth. 2016; 117 Suppl 1:i20-i7.

Desforges JC, McDonnell NJ. Sugammadex in the management of a failed intubation in a morbidly
obese patient. Anaesth Intensive Care. 2011; 39(4):763-4.

Woloszczuk-Gebicka B, Zawadzka-Glos L, Lenarczyk J, Sitkowska BD, Rzewnicka I. Two cases of the
"cannot ventilate, cannot intubate" scenario in children in view of recent recommendations. Anaesthesiol
Intensive Ther. 2014; 46(2):88-91.

Paton L, Gupta S, Blacoe D. Successful use of sugammadex in a 'can't ventilate' scenario. Anaesthesia.
2013; 68(8):861-4.

Kyle BC, Gaylard D, Riley RH. A persistent 'can't intubate, can't oxygenate' crisis despite rocuronium
reversal with sugammadex. Anaesth Intensive Care. 2012; 40(2):344-6.

Curtis R, Lomax S, Patel B. Use of sugammadex in a 'can't intubate, can't ventilate' situation. Br J
Anaesth. 2012; 108(4):612-4.

Bisschops MM, Holleman C, Huitink JM. Can sugammadex save a patient in a simulated ‘cannot
intubate, cannot ventilate' situation? Anaesthesia. 2010; 65(9):936-41.

Naguib M, Brewer L, LaPierre C, Kopman AF, Johnson KB. The myth of rescue reversal in "can't
intubate, can't ventilate" scenarios. Anesth Analg. 2016; 123(1):82-92.

Lundstrom LH, Rosenstock CV, Wetterslev J, Norskov AK. The DIFFMASK score for predicting difficult
facemask ventilation: A cohort study of 46,804 patients. Anaesthesia. 2019; 74(10):1267-76.

Norskov AK, Wetterslev J, Rosenstock CV, Afshari A, Astrup G, Jakobsen JC, et al. Prediction of difficult
mask ventilation using a systematic assessment of risk factors vs. existing practice - a cluster
randomised clinical trial in 94,006 patients. Anaesthesia. 2017; 72(3):296-308.

Kheterpal S, Han R, Tremper KK, Shanks A, Tait AR, O'Reilly M, et al. Incidence and predictors of
difficult and impossible mask ventilation. Anesthesiology. 2006; 105(5):885-91.

Kheterpal S, Healy D, Aziz MF, Shanks AM, Freundlich RE, Linton F, et al. Incidence, predictors, and
outcome of difficult mask ventilation combined with difficult laryngoscopy: A report from the multicenter
perioperative outcomes group. Anesthesiology. 2013; 119(6):1360-9.

Matioc AA. An anesthesiologist's perspective on the history of basic airway management: The "modern”
era, 1960 to present. Anesthesiology. 2019; 130(5):686-711.

Nandalan SP, Waters JH. A comparison of three facemasks used during the induction of general
anaesthesia. Eur J Anaesthesiol. 2006; 23(10):869-73.

Tobin CD, Szabo TA, Wolf BJ, Bridges KH, Brown TA, Woltz EM, et al. Advantages of the new tao mask
for bag mask ventilation: A randomized crossover trial. Rom J Anaesth Intensive Care. 2018; 25(2):103-
9.

Redfern D, Rassam S, Stacey MR, Mecklenburgh JS. Comparison of face masks in the bag-mask
ventilation of a manikin. Eur J Anaesthesiol. 2006; 23(2):169-72.

Ball AJ, Craig J, Green RJ, Richardson DJ. Performance comparison of two anaesthetic facemasks.
Anaesth Intensive Care. 2007; 35(2):226-9.

McGain F, Story D, Lim T, McAlister S. Financial and environmental costs of reusable and single-use
anaesthetic equipment. Br J Anaesth. 2017; 118(6):862-9.

Australian and New Zealand
College of Anaesthetists

Page 32 PG56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine



ANZCA

FPM

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.
86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Odefey AS, Carlson RE, Black IS, Tsai MH. Healthcare and ecological economics at a crossroads.
Response to: Financial and environmental costs of reusable and single-use anaesthetic equipment. Br J
Anaesth. 2017; 119(5):1056-7.

Australian and New Zealand College of Anaesthetists (ANZCA) and Faculty of Pain Medicine.
PS64(G)BP Position statement on environmental sustainability in anaesthesia and pain medicine
practice - Background paper. 2019.

Khoury A, Sall FS, De Luca A, Pugin A, Pili-Floury S, Pazart L, et al. Evaluation of bag-valve-mask
ventilation in manikin studies: What are the current limitations? Biomed Res Int. 2016; 2016:4521767.
Sherren PB, Lewinsohn A, Jovaisa T, Wijayatilake DS. Comparison of the Mapleson C system and adult
and paediatric self-inflating bags for delivering guideline-consistent ventilation during simulated adult
cardiopulmonary resuscitation. Anaesthesia. 2011; 66(7):563-7.

Asai T, Matsumoto S, Shingu K. The two different types of Macintosh laryngoscope blades. Anaesthesia.
2002; 57(12):1229.

Asai T, Matsumoto S, Fujise K, Johmura S, Shingu K. Comparison of two Macintosh laryngoscope
blades in 300 patients. Br J Anaesth. 2003; 90(4):457-60.

Henderson JJ. The use of paraglossal straight blade laryngoscopy in difficult tracheal intubation.
Anaesthesia. 1997; 52:552-60.

Edwards MJ, Greenland KB, Allen P, Cumpston P. The correct laryngoscope blade for the job.
Anaesthesia. 2009; 64(1):95.

Henderson JJ. ENT vs anaesthesia "straight” laryngoscopes. Anaesth Intensive Care. 2002; 30(2):250-
1.

Henderson JJ, Frerk CM. Remember the straight laryngoscope. Br J Anaesth. 2002; 88(1):151-2; author
reply 2.

Arino JJ, Velasco JM, Gasco C, Lopez-Timoneda F. Straight blades improve visualization of the larynx
while curved blades increase ease of intubation: A comparison of the Macintosh, Miller, McCoy,
Belscope and Lee-Fiberview blades. Can J Anesth. 2003; 50(5):501-6.

Sugiyama K, Yokoyama K. Head extension angle required for direct laryngoscopy with the McCoy
laryngoscope blade. Anesthesiology. 2001; 94(5):939.

Uchida T, Hikawa Y, Saito Y, Yasuda K. The McCoy levering laryngoscope in patients with limited neck
extension. Can J Anesth. 1997; 44(6):674-6.

Chisholm DG, Calder I. Experience with the McCoy laryngoscope in difficult laryngoscopy. Anaesthesia.
1997; 52(9):906-8.

Cook TM, Tuckey JP. A comparison between the Macintosh and the McCoy laryngoscope blades.
Anaesthesia. 1996; 51(10):977-80.

Akbarzadeh SR, Taghavi Gillani M, Tabari M, Morovatdar N. Comparative analysis of the usefulness of
the GlideScope®, Macintosh, and McCoy laryngoscopes for endotracheal intubation in patients with
obesity: A randomized, clinical trial. Anesth Pain Med. 2017; 7(6):e57913.

Kessell J. A laryngoscope for obstetrical use an obstetrical laryngoscope. Anaesth Intensive Care. 1977;
5(3):265-6.

Rai MR. The humble bougie...Forty years and still counting? Anaesthesia. 2014; 69(3):199-203.
Janakiraman C, Hodzovic |, Reddy S, Desai N, Wilkes AR, Latto IP. Evaluation of tracheal tube
introducers in simulated difficult intubation. Anaesthesia. 2009; 64(3):309-14.

Hodzovic I, Latto IP, Wilkes AR, Hall JE, Mapleson WW. Evaluation of Frova, single-use intubation
introducer, in a manikin. Comparison with Eschmann multiple-use introducer and Portex single-use
introducer. Anaesthesia. 2004; 59(8):811-6.

Higgs A, Goddard C. Bougie trauma: Insertion or railroad? Anaesthesia. 2009; 64(8):918-9.

Umesh G, Jasvinder K. Frova introducer for tracheal intubation - our comments and experience.
Anaesthesia. 2008; 63(11):1260-1; author reply 1-2.

Hodzovic |, Wilkes AR, Stacey M, Latto IP. Evaluation of clinical effectiveness of the Frova single-use
tracheal tube introducer. Anaesthesia. 2008; 63(2):189-94.

Paul A, Gibson AA, Robinson OD, Koch J. The traffic light bougie: A study of a novel safety modification.
Anaesthesia. 2014; 69(3):214-8.

Vlachtsis H, Veltman M. Shearing of a Frova intubating introducer by a bronchocath double lumen tube.
Anaesthesia. 2006; 61(2):197-8; discussion 8-9.

Luther DGP, Robertson HF, Molyneux M. Bougie shearing: Blame connectors rather than tubes - a reply.
Anaesthesia. 2019; 74(9):1200.

Frova G, Sorbello M. Bougie shearing: Blame connectors rather than tubes. Anaesthesia. 2019;
74(9):1198-200.

Mort TC. Continuous airway access for the difficult extubation: The efficacy of the airway exchange
catheter. Anesth Analg. 2007; 105(5):1357-62, table of contents.

Australian and New Zealand
College of Anaesthetists

Page 33 PG56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine



ANZCA

FPM

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

Roten FM, Steffen R, Kleine-Brueggeney M, Greif R, Wipfli M, Arnold A, et al. Dislocation rates of
postoperative airway exchange catheters - a prospective case series of 200 patients. BMC Anesthesiol.
2019; 19(1):52.

Benumof JL. Airway exchange catheters: Simple concept, potentially great danger. Anesthesiology.
1999; 91(2):342-4.

Nunn C, Uffman J, Bhananker SM. Bilateral tension pneumothoraces following jet ventilation via an
airway exchange catheter. J Anesth. 2007; 21(1):76-9.

Baraka AS. Tension pneumothorax complicating jet ventilation via a cook airway exchange catheter.
Anesthesiology. 1999; 91(2):557-8.

Rashid AM, Williams C, Noble J, Rashid OM, Takabe K, Anand RJ. Pneumothorax, an underappreciated
complication with an airway exchange catheter. J Thorac Dis. 2012; 4(6):659-62.

Weiss M, Engelhardt T. Proposal for the management of the unexpected difficult pediatric airway.
Paediatr Anaesth. 2010; 20(5):454-64.

Higgs A, Clark E, Premraj K. Low-skill fibreoptic intubation: Use of the Aintree catheter with the classic
LMA. Anaesthesia. 2005; 60(9):915-20.

Loudermilk EP, Hartmannsgruber M, Stoltzfus DP, Langevin PB. A prospective study of the safety of
tracheal extubation using a pediatric airway exchange catheter for patients with a known difficult airway.
Chest. 1997; 111(6):1660-5.

McManus S, Jones L, Anstey C, Senthuran S. An assessment of the tolerability of the Cook staged
extubation wire in patients with known or suspected difficult airways extubated in intensive care.
Anaesthesia. 2018; 73(5):587-93.

Corso RM, Cattano D, Maitan S. Experience using a hew staged extubation kit in patients with a known
difficult airway. Anaesth Intensive Care. 2015; 43(1):137-8.

Ghimouz A, Rodriguez J, Abdelhafidh K, Goater P. Avoiding a tracheostomy after mandibulectomy and
free flap reconstruction using a staged reintubation catheter. Anaesth Intensive Care. 2016; 44(6):783-4.
Furyk C, Walsh ML, Kaliaperumal I, Bentley S, Hattingh C. Assessment of the reliability of intubation and
ease of use of the Cook staged extubation set-an observational study. Anaesth Intensive Care. 2017;
45(6):695-9.

Barker KF, Bolton P, Cole S, Coe PA. Ease of laryngeal passage during fibreoptic intubation: A
comparison of three endotracheal tubes. Acta Anaesthesiol Scand. 2001; 45(5):624-6.

Greer JR, Smith SP, Strang T. A comparison of tracheal tube tip designs on the passage of an
endotracheal tube during oral fiberoptic intubation. Anesthesiology. 2001; 94(5):729-31; discussion 5A.
McGuire BE, Younger RA. Rigid indirect laryngoscopy and optical stylets. Continuing Education in
Anaesthesia Critical Care & Pain. 2010; 10(5):148-51.

Pieters BMA, Maas EHA, Knape JTA, van Zundert AAJ. Videolaryngoscopy vs. direct laryngoscopy use
by experienced anaesthetists in patients with known difficult airways: A systematic review and meta-
analysis. Anaesthesia. 2017; 72(12):1532-41.

Grunwell JR, Kamat PP, Miksa M, Krishna A, Walson K, Simon D, et al. Trend and outcomes of video
laryngoscope use across PICUs. Pediatr Crit Care Med. 2017; 18(8):741-9.

Karalapillai D, Darvall J, Mandeville J, Ellard L, Graham J, Weinberg L. A review of video laryngoscopes
relevant to the intensive care unit. Indian J Crit Care Med. 2014; 18(7):442-52.

Lewis SR, Butler AR, Parker J, Cook TM, Schofield-Robinson OJ, Smith AF. Videolaryngoscopy versus
direct laryngoscopy for adult patients requiring tracheal intubation: A Cochrane Systematic Review. Br J
Anaesth. 2017; 119(3):369-83.

Lewis SR, Butler AR, Parker J, Cook TM, Smith AF. Videolaryngoscopy versus direct laryngoscopy for
adult patients requiring tracheal intubation. Cochrane Database Syst Rev. 2016; 11:CD011136.

Vlatten A, Aucoin S, Litz S, Macmanus B, Soder C. A comparison of the STORZ video laryngoscope and
standard direct laryngoscopy for intubation in the pediatric airway--a randomized clinical trial. Paediatr
Anaesth. 2009; 19(11):1102-7.

Redel A, Karademir F, Schlitterlau A, Frommer M, Scholtz LU, Kranke P, et al. Validation of the
GlideScope video laryngoscope in pediatric patients. Paediatr Anaesth. 2009; 19(7):667-71.
Hirabayashi Y, Shimada N, Nagashima S. Tracheal intubation using pediatric Airtraq optical
laryngoscope in a patient with Treacher Collins syndrome. Paediatr Anaesth. 2009; 19(9):915-6.

Cook TM, Boniface NJ, Seller C, Hughes J, Damen C, MacDonald L, et al. Universal videolaryngoscopy:
A structured approach to conversion to videolaryngoscopy for all intubations in an anaesthetic and
intensive care department. Br J Anaesth. 2018; 120(1):173-80.

Norskov AK, Rosenstock CV, Wetterslev J, Astrup G, Afshari A, Lundstrom LH. Diagnostic accuracy of
anaesthesiologists' prediction of difficult airway management in daily clinical practice: A cohort study of
188 064 patients registered in the Danish Anaesthesia Database. Anaesthesia. 2015; 70(3):272-81.

Australian and New Zealand
College of Anaesthetists

Page 34 PG56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine



ANZCA

FPM

121

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,
145.

Page 35 P

. Berkow LC, Morey TE, Urdaneta F. The technology of video laryngoscopy. Anesth Analg. 2018;
126(5):1527-34.

Mushambi MC, Kinsella SM, Popat M, Swales H, Ramaswamy KK, Winton AL, et al. Obstetric
Anaesthetists' Association and Difficult Airway Society guidelines for the management of difficult and
failed tracheal intubation in obstetrics. Anaesthesia. 2015; 70(11):1286-306.

Girard T, Palanisamy A. The obstetric difficult airway: If we can't predict it, can we prevent it?
Anaesthesia. 2017; 72(2):143-7.

Aziz MF, Kim D, Mako J, Hand K, Brambrink AM. A retrospective study of the performance of video
laryngoscopy in an obstetric unit. Anesth Analg. 2012; 115(4):904-6.

Akbas S, Ozkan AS, Karaaslan E. A comparison of McGrath MAC versus C-MAC videolaryngoscopes in
morbidly obese patients undergoing bariatric surgery: A randomized, controlled clinical trial. Bariatric
Surgical Practice and Patient Care. 2019; 14(1):25-33.

Akbar SH, Ooi JS. Comparison between C-MAC video-laryngoscope and Macintosh direct laryngoscope
during cervical spine immobilization. Middle East J Anaesthesiol. 2015; 23(1):43-50.

Ali QE, Das B, Amir SH, Siddiqui OA, Jamil S. Comparison of the Airtraq and McCoy laryngoscopes
using a rigid neck collar in patients with simulated difficult laryngoscopy. J Clin Anesth. 2014; 26(3):199-
203.

Sakles JC, Mosier JM, Patanwala AE, Arcaris B, Dicken JM. The utility of the C-MAC as a direct
laryngoscope for intubation in the emergency department. J Emerg Med. 2016; 51(4):349-57.
Green-Hopkins I, Nagler J. Endotracheal intubation in pediatric patients using video laryngoscopy: An
evidence-based review. Pediatr Emerg Med Pract. 2015; 12(8):1-22; quiz -3.

Michailidou M, O'Keeffe T, Mosier JM, Friese RS, Joseph B, Rhee P, et al. A comparison of video
laryngoscopy to direct laryngoscopy for the emergency intubation of trauma patients. World J Surg.
2015; 39(3):782-8.

Cook TM, Kelly FE. A national survey of videolaryngoscopy in the united kingdom. Br J Anaesth. 2017;
118(4):593-600.

Gill RL, Jeffrey AS, McNarry AF, Liew GH. The availability of advanced airway equipment and
experience with videolaryngoscopy in the UK: Two UK surveys. Anesthesiol Res Pract. 2015;
2015:152014.

Gupta A. Video-assisted laryngoscopic devices: Have we found the panacea for difficult airway yet? J
Anaesthesiol Clin Pharmacol. 2017; 33(4):446-7.

Kleine-Brueggeney M, Greif R, Schoettker P, Savoldelli GL, Nabecker S, Theiler LG. Evaluation of six
videolaryngoscopes in 720 patients with a simulated difficult airway: A multicentre randomized controlled
trial. Br J Anaesth. 2016; 116(5):670-9.

Greenland KB. Disposable C-MAC((R)) videolaryngoscope blade - not the same as the re-usable blade.
Anaesthesia. 2014; 69(12):1402-3.

Maharaj CH, Costello JF, Higgins BD, Harte BH, Laffey JG. Learning and performance of tracheal
intubation by novice personnel: A comparison of the Airtraq and Macintosh laryngoscope. Anaesthesia.
2006; 61(7):671-7.

Maharaj CH, Higgins BD, Harte BH, Laffey JG. Evaluation of intubation using the Airtraq or Macintosh
laryngoscope by anaesthetists in easy and simulated difficult laryngoscopy--a manikin study.
Anaesthesia. 2006; 61(5):469-77.

Nasim S, Maharaj CH, Butt |, Malik MA, J OD, Higgins BD, et al. Comparison of the Airtraq and Truview
laryngoscopes to the Macintosh laryngoscope for use by advanced paramedics in easy and simulated
difficult intubation in manikins. BMC Emerg Med. 2009; 9:2.

Hirabayashi Y, Seo N. Airtraq optical laryngoscope: Tracheal intubation by novice laryngoscopists.
Emerg Med J. 2009; 26(2):112-3.

Maharaj CH, Costello JF, Harte BH, Laffey JG. Evaluation of the Airtrag and Macintosh laryngoscopes in
patients at increased risk for difficult tracheal intubation. Anaesthesia. 2008; 63(2):182-8.

Maharaj CH, Costello J, Higgins BD, Harte BH, Laffey JG. Retention of tracheal intubation skills by
novice personnel: A comparison of the Airtrag and Macintosh laryngoscopes. Anaesthesia. 2007,
62(3):272-8.

Castaneda Pascual M, Batllori M, Gomez-Ayechu M, Iza J, Unzue P, Martin MP. [Airtraq optical
laryngoscopy]. An Sist Sanit Navar. 2009; 32(1):75-83.

Nowakowski M, Williams S, Gallant J, Ruel M, Robitaille A. Predictors of difficult intubation with the
Bonfils rigid fiberscope. Anesth Analg. 2016; 122(6):1901-6.

Aziz M, Metz S. Clinical evaluation of the Levitan optical stylet. Anaesthesia. 2011; 66(7):579-81.
Halligan M, Charters P. A clinical evaluation of the Bonfils intubation fibrescope. Anaesthesia. 2003;
58(11):1087-91.

Australian and New Zealand
College of Anaesthetists

G56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine



ANZCA

FPM

146

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

Page 36 P

. Corbanese U, Morossi M. The Bonfils intubation fibrescope: Clinical evaluation and consideration of the
learning curve. Eur J Anaesthesiol. 2009; 26(7):622-4.

Webb A, Kolawole H, Leong S, Loughnan TE, Crofts T, Bowden C. Comparison of the Bonfils and
Levitan optical stylets for tracheal intubation: A clinical study. Anaesth Intensive Care. 2011; 39(6):1093-
7.

Thong SY, Wong TG. Clinical uses of the Bonfils retromolar intubation fiberscope: A review. Anesth
Analg. 2012; 115(4):855-66.

Greenland KB, Liu G, Tan H, Edwards M, Irwin MG. Comparison of the Levitan FPS Scope and the
single-use bougie for simulated difficult intubation in anaesthetised patients. Anaesthesia. 2007;
62(5):509-15.

Pott LM, Murray WB. Review of video laryngoscopy and rigid fiberoptic laryngoscopy. Curr Opin
Anaesthesiol. 2008; 21(6):750-8.

Kok T, George RB, McKeen D, Vakharia N, Pink A. Effectiveness and safety of the Levitan FPS Scope
for tracheal intubation under general anesthesia with a simulated difficult airway. Can J Anesth. 2012;
59(8):743-50.

Mihai R, Blair E, Kay H, Cook TM. A quantitative review and meta-analysis of performance of non-
standard laryngoscopes and rigid fibreoptic intubation aids. Anaesthesia. 2008; 63(7):745-60.

Jansen AH, Johnston G. The Shikani Optical Stylet: A useful adjunct to airway management in a
neonate with popliteal pterygium syndrome. Paediatr Anaesth. 2008; 18(2):188-90.

Shukry M, Hanson RD, Koveleskie JR, Ramadhyani U. Management of the difficult pediatric airway with
Shikani Optical Stylet. Paediatr Anaesth. 2005; 15(4):342-5.

Bein B, Wortmann F, Meybohm P, Steinfath M, Scholz J, Dorges V. Evaluation of the pediatric Bonfils
fiberscope for elective endotracheal intubation. Paediatr Anaesth. 2008; 18(11):1040-4.

Watts AD, Gelb AW, Bach DB, Pelz DM. Comparison of the Bullard and Macintosh laryngoscopes for
endotracheal intubation of patients with a potential cervical spine injury. Anesthesiology. 1997;
87(6):1335-42.

Pangasa N, Dali JS, Sharma KR, Arya M, Pachisia AV. Comparative evaluation of Truview evo2 and
Macintosh laryngoscope for ease of orotracheal intubation in children - a prospective randomized
controlled trial. J Anaesthesiol Clin Pharmacol. 2019; 35(1):25-9.

Cook TM, Kelly FE. Time to abandon the 'vintage' laryngeal mask airway and adopt second-generation
supraglottic airway devices as first choice. Br J Anaesth. 2015; 115(4):497-9.

Greenland KB. Airway assessment based on a three column model of direct laryngoscopy. Anaesth
Intensive Care. 2010; 38(1):14-9.

Timmermann A. Supraglottic airways in difficult airway management: Successes, failures, use and
misuse. Anaesthesia. 2011; 66 Suppl 2:45-56.

Almeida G. Supraglottic airway devices: A review in a new era of airway management. Journal of
Anesthesia & Clinical Research. 2016; 07(07).

Sharma B, Sahai C, Sood J. Extraglottic airway devices: Technology update. Med Devices (Auckl).
2017; 10:189-205.

Doyle DJ. Supraglottic devices (including laryngeal mask airways) for airway management for
anesthesia in adults. UpToDate Inc.; 2019, updated 2024. Available from:
https://www.uptodate.com/contents/supraglottic-devices-including-laryngeal-mask-airways-for-airway-
management-for-anesthesia-in-adults#H697569458. Accessed 15 May 2024. Note: this updated
reference has not yet been reviewed by ANZCA.

Chen X, Jiao J, Cong X, Liu L, Wu X. A comparison of the performance of the I-gel™ vs. the LMA-
s™during anesthesia: A meta-analysis of randomized controlled trials. PLoS One. 2013; 8(8):e71910.
Moser B, Keller C, Audige L, Dave MH, Bruppacher HR. Fiberoptic intubation of severely obese patients
through supraglottic airway: A prospective, randomized trial of the Ambu((R)) AuraGain laryngeal mask
vs the i-gel airway. Acta Anaesthesiol Scand. 2019; 63(2):187-94.

An J, Nam SB, Lee JS, Lee J, Yoo H, Lee HM, et al. Comparison of the i-gel and other supraglottic
airways in adult manikin studies: Systematic review and meta-analysis. Medicine. 2017; 96(1):e5801.
Maitra S, Baidya DK, Arora MK, Bhattacharjee S, Khanna P. Laryngeal mask airway ProSeal provides
higher oropharyngeal leak pressure than i-gel in adult patients under general anesthesia: A meta-
analysis. J Clin Anesth. 2016; 33:298-305.

Metterlein T, Dintenfelder A, Plank C, Graf B, Roth G. A comparison of various supraglottic airway
devices for fiberoptical guided tracheal intubation. Braz J Anesthesiol. 2017; 67(2):166-71.

Michalek P, Donaldson W, McAleavey F, Abraham A, Mathers RJ, Telford C. The i-gel supraglottic
airway as a conduit for fibreoptic tracheal intubation - a randomized comparison with the single-use
intubating laryngeal mask airway and ctrach laryngeal mask in patients with predicted difficult
laryngoscopy. Prague Med Rep. 2016; 117(4):164-75.

Australian and New Zealand
College of Anaesthetists

G56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine


https://www.uptodate.com/contents/supraglottic-devices-including-laryngeal-mask-airways-for-airway-management-for-anesthesia-in-adults#H697569458
https://www.uptodate.com/contents/supraglottic-devices-including-laryngeal-mask-airways-for-airway-management-for-anesthesia-in-adults#H697569458

ANZCA

FPM

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.
196.

Lopez AM, Sala-Blanch X, Valero R, Prats A. Cross-over assessment of the AmbuAuraGain, LMA
supreme new cuff and intersurgical i-gel in fresh cadavers. Open Journal of Anesthesiology. 2014;
04(12):332-9.

de Lloyd LJ, Subash F, Wilkes AR, Hodzovic I. A comparison of fibreoptic-guided tracheal intubation
through the Ambu (R) Aura-i , the intubating laryngeal mask airway and the i-gel : A manikin study.
Anaesthesia. 2015; 70(5):591-7.

Wong J, Lee JSE, Wong TGL, Igbal R, Wong P. Fibreoptic intubation in airway management; A review
article. Singapore Med J. 2019; 60(3):110-8.

Lee JSE, Wong J, Igbal R, Wong TGL, Wong P. Practical aspects and training in fibreoptic intubation.
Trends in Anaesthesia and Critical Care. 2016; 10:29-41.

Cattano D, Chaudhry R, Callender R, Killoran P, Hagberg C. Recent trends in airway management: We
are not ready to give up fiberoptic endoscopy. F1000Research. 2014; 3:114.

Rosenblatt W, lanus Al, Sukhupragarn W, Fickenscher A, Sasaki C. Preoperative endoscopic airway
examination (PEAE) provides superior airway information and may reduce the use of unnecessary
awake intubation. Anesth Analg. 2011; 112(3):602-7.

Weiss YG, Deutschman CS. The role of fiberoptic bronchoscopy in airway management of the critically ill
patient. Crit Care Clin. 2000; 16(3):445-51, vi.

Tvede MF, Kristensen MS, Nyhus-Andreasen M. A cost analysis of reusable and disposable flexible
optical scopes for intubation. Acta Anaesthesiol Scand. 2012; 56(5):577-84.

McCahon RA, Whynes DK. Cost comparison of re-usable and single-use fibrescopes in a large English
teaching hospital. Anaesthesia. 2015; 70(6):699-706.

Chateauvieux C, Farah L, Guerot E, Wermert D, Pineau J, Prognon P, et al. Single-use flexible
bronchoscopes compared with reusable bronchoscopes: Positive organizational impact but a costly
solution. J Eval Clin Pract. 2018; 24(3):528-35.

Edenharter GM, Gartner D, Pforringer D. Decision support for the capacity management of
bronchoscopy devices: Optimizing the cost-efficient mix of reusable and single-use devices through
mathematical modeling. Anesth Analg. 2017; 124(6):1963-7.

Marshall DC, Dagaonkar RS, Yeow C, Peters AT, Tan SK, Tai DY, et al. Experience with the use of
single-use disposable bronchoscope in the ICU in a tertiary referral center of Singapore. J Bronchology
Interv Pulmonol. 2017; 24(2):136-43.

Kristensen MS, Fredensborg BB. The disposable Ambu aScope vs. a conventional flexible videoscope
for awake intubation -- a randomised study. Acta Anaesthesiol Scand. 2013; 57(7):888-95.

Suzuki M, Mizuno J, Harashima T, Ichinokawa Y, Morita S. Awake fiberoptic intubation with Parker Flex-
Tip tracheal tube in a patient with obesity, goiter, and laryngo-tracheal shift. Masui. 2010; 59(6):731-3.
Kristensen MS. The Parker Flex-Tip tube versus a standard tube for fiberoptic orotracheal intubation: A
randomized double-blind study. Anesthesiology. 2003; 98(2):354-8.

Mizuno J, Morita S, Suzuki M, Arita H, Hanaoka K. Tracheal intubation with Parker Flex-Tip tubes
assisted by tube-guiding devices. Masui. 2010; 59(4):432-9.

Bhatnagar S, Mishra S, Jha RR, Singhal AK, Bhatnagar N. The LMA Fastrach facilitates fibreoptic
intubation in oral cancer patients. Can J Anesth. 2005; 52(6):641-5.

Schwartz D, Johnson C, Roberts J. A maneuver to facilitate flexible fiberoptic intubation. Anesthesiology.
1989; 71(3):470-1.

Kristensen MS, Teoh WH, Rudolph SS. Ultrasonographic identification of the cricothyroid membrane:
Best evidence, techniques, and clinical impact. Br J Anaesth. 2016; 117 Suppl 1:i39-i48.

De Oliveira GS, Jr., Fitzgerald P, Kendall M. Ultrasound-assisted translaryngeal block for awake
fibreoptic intubation. Can J Anesth. 2011; 58(7):664-5.

Timmermann A, Chrimes N, Hagberg CA. Need to consider human factors when determining first-line
technique for emergency front-of-neck access. Br J Anaesth. 2016; 117(1):5-7.

British Association of Endocrine and Thyroid Surgeons (BAETS). Management of post-operative
haemorrhage in thyroid and parathyroid surgery. 2019. Available from:
https://www.baets.org.uk/management-of-post-operative-haemorrhage/. Accessed 15 May 2024.
Pearigen P, Gwinn R, Simon RP. The effects in vivo of hypoxia on brain injury. Brain Res. 1996;
725(2):184-91.

Miyamoto O, Auer RN. Hypoxia, hyperoxia, ischemia, and brain necrosis. Neurology. 2000; 54(2):362-
71.

Busl KM, Greer DM. Hypoxic-ischemic brain injury: Pathophysiology, neuropathology and mechanisms.
NeuroRehabilitation. 2010; 26(1):5-13.

Hossmann KA, Kleihues P. Reversibility of ischemic brain damage. Arch Neurol. 1973; 29(6):375-84.
Murphy MF, Huitink JM. Hung's difficult and failed airway management, 3e. New York, NY: McGraw-Hill
Education; 2017. Evaluation of the airway.

Australian and New Zealand
College of Anaesthetists

Page 37 PG56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine


https://www.baets.org.uk/management-of-post-operative-haemorrhage/

ANZCA

FPM

197

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

2009.

210.

211,

212,

213.

214,

215.

216.

217.

218.

219.

220.

221.

222,

Page 38 P

. Sorbello M, Parrinello L, Petrini F, Frova G. Ultrasound: Not the best 'soundtrack’ for a ‘cannot ventilate -
cannot intubate' scenario. Eur J Anaesthesiol. 2012; 29(6):295; author reply 6.

Braude D, Webb H, Stafford J, Stulce P, Montanez L, Kennedy G, et al. The bougie-aided
cricothyrotomy. Air Med J. 2009; 28(4):191-4.

Hubble MW, Wilfong DA, Brown LH, Hertelendy A, Benner RW. A meta-analysis of prehospital airway
control techniques part ii: Alternative airway devices and cricothyrotomy success rates. Prehosp Emerg
Care. 2010; 14(4):515-30.

Hubble MW, Brown L, Wilfong DA, Hertelendy A, Benner RW, Richards ME. A meta-analysis of
prehospital airway control techniques part i: Orotracheal and nasotracheal intubation success rates.
Prehosp Emerg Care. 2010; 14(3):377-401.

Sabato SC, Long E. An institutional approach to the management of the 'can't intubate, can't oxygenate
emergency in children. Paediatr Anaesth. 2016; 26(8):784-93.

Langvad S, Hyldmo PK, Nakstad AR, Vist GE, Sandberg M. Emergency cricothyrotomy--a systematic
review. Scand J Trauma Resusc Emerg Med. 2013; 21:43.

Crewdson K, Lockey DJ. Needle, knife, or device--which choice in an airway crisis? Scand J Trauma
Resusc Emerg Med. 2013; 21:49.

Cote CJ, Hartnick CJ. Pediatric transtracheal and cricothyrotomy airway devices for emergency use:
Which are appropriate for infants and children? Paediatr Anaesth. 2009; 19 Suppl 1.66-76.

Henderson JJ, Popat MT, Latto IP, Pearce AC, Difficult Airway Society. Difficult Airway Society
guidelines for management of the unanticipated difficult intubation. Anaesthesia. 2004; 59(7):675-94.
Navsa N, Tossel G, Boon JM. Dimensions of the neonatal cricothyroid membrane - how feasible is a
surgical cricothyroidotomy? Paediatr Anaesth. 2005; 15(5):402-6.

Johansen K, Holm-Knudsen RJ, Charabi B, Kristensen MS, Rasmussen LS. Cannot ventilate-cannot
intubate an infant: Surgical tracheotomy or transtracheal cannula? Paediatr Anaesth. 2010; 20(11):987-
93.

Black AE, Flynn PE, Smith HL, Thomas ML, Wilkinson KA, Association of Pediatric Anaesthetists of
Great B, et al. Development of a guideline for the management of the unanticipated difficult airway in
pediatric practice. Paediatr Anaesth. 2015; 25(4):346-62.

Jagannathan N, Sohn L, Fiadjoe JE. Paediatric difficult airway management: What every anaesthetist
should know! Br J Anaesth. 2016; 117 Suppl 1:i3-i5.

Fikkers BG, van Vugt S, van der Hoeven JG, van den Hoogen FJ, Marres HA. Emergency
cricothyrotomy: A randomised crossover trial comparing the wire-guided and catheter-over-needle
techniques. Anaesthesia. 2004; 59(10):1008-11.

Abbrecht PH, Kyle RR, Reams WH, Brunette J. Insertion forces and risk of complications during
cricothyroid cannulation. J Emerg Med. 1992; 10(4):417-26.

Scherrer E, Tual L, Dhonneur G. Tracheal ring fracture during a PercuTwist tracheostomy procedure.
Anesth Analg. 2004; 98(5):1451-3, table of contents.

Murphy C, Rooney SJ, Maharaj CH, Laffey JG, Harte BH. Comparison of three cuffed emergency
percutaneous cricothyroidotomy devices to conventional surgical cricothyroidotomy in a porcine model.
Br J Anaesth. 2011; 106(1):57-64.

Liao L, Myers J, Johnston J, Corneille M, Danielson D, Dent D, et al. Percutaneous tracheostomy: One
center's experience with a new modality. Am J Surg. 2005; 190(6):923-6.

Ryder IG, Paoloni CC, Harle CC. Emergency transtracheal ventilation: Assessment of breathing systems
chosen by anaesthetists. Anaesthesia. 1996; 51(8):764-8.

Bould MD, Bearfield P. Technigues for emergency ventilation through a needle cricothyroidotomy.
Anaesthesia. 2008; 63(5):535-9.

Baker PA, Brown AJ. Experimental adaptation of the enk oxygen flow modulator for potential pediatric
use. Paediatr Anaesth. 2009; 19(5):458-63.

Black IH, Janus SA, Grathwohl KW. Low-flow transtracheal rescue insufflation of oxygen after profound
desaturation. J Trauma. 2005; 59(2):344-9.

Lenfant F, Pean D, Brisard L, Freysz M, Lejus C. Oxygen delivery during transtracheal oxygenation: A
comparison of two manual devices. Anesth Analg. 2010; 111(4):922-4.

Craven RM, Vanner RG. Ventilation of a model lung using various cricothyrotomy devices. Anaesthesia.
2004; 59(6):595-9.

Heard AMB, Calder A, Day RE. The following abstracts were presented at the difficult airway society’s
annual meeting in nottingham, november 2011. Anaesthesia. 2012; 67(5):558-61.

Hamaekers AE, Borg PA, Enk D. Ventrain: An ejector ventilator for emergency use. Br J Anaesth. 2012;
108(6):1017-21.

Australian and New Zealand
College of Anaesthetists

G56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine



ANZCA

FPM

223.

224,

225,

226.

227

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241,

242,

243.

244,

245,

246.

Paxian M, Preussler NP, Reinz T, Schlueter A, Gottschall R. Transtracheal ventilation with a novel
ejector-based device (Ventrain) in open, partly obstructed, or totally closed upper airways in pigs. Br J
Anaesth. 2015; 115(2):308-16.

Willemsen MG, Noppens R, Mulder AL, Enk D. Ventilation with the Ventrain through a small lumen
catheter in the failed paediatric airway: Two case reports. Br J Anaesth. 2014; 112(5):946-7.

Hamaekers AE, Borg PA, Enk D. A bench study of ventilation via two self-assembled jet devices and the
oxygen flow modulator in simulated upper airway obstruction. Anaesthesia. 2009; 64(12):1353-8.
Hamaekers A, Borg P, Enk D. The importance of flow and pressure release in emergency jet ventilation
devices. Paediatr Anaesth. 2009; 19(5):452-7.

. Ashraf-Kashani N, Kumar R. High-flow nasal oxygen therapy. BJA Education. 2017; 17(2):63-7.
228.

Wettstein RB, Shelledy DC, Peters JI. Delivered oxygen concentrations using low-flow and high-flow
nasal cannulas. Respir Care. 2005; 50(5):604-9.

Nishimura M. High-flow nasal cannula oxygen therapy in adults. J Intensive Care. 2015; 3(1):15.

Zhang J, Lin L, Pan K, Zhou J, Huang X. High-flow nasal cannula therapy for adult patients. J Int Med
Res. 2016; 44(6):1200-11.

Vourc'h M, Asfar P, Volteau C, Bachoumas K, Clavieras N, Egreteau PY, et al. High-flow nasal cannula
oxygen during endotracheal intubation in hypoxemic patients: A randomized controlled clinical trial.
Intensive Care Med. 2015; 41(9):1538-48.

Heinrich S, Horbach T, B S, Prottengeier J, A 1, Schmidt J. Benefits of heated and humidified high flow
nasal oxygen for preoxygenation in morbidly obese patients undergoing bariatric surgery: A randomized
controlled study. Journal of Obesity and Bariatrics. 2014; 1(1):7.

Miguel-Montanes R, Hajage D, Messika J, Bertrand F, Gaudry S, Rafat C, et al. Use of high-flow nasal
cannula oxygen therapy to prevent desaturation during tracheal intubation of intensive care patients with
mild-to-moderate hypoxemia. Crit Care Med. 2015; 43(3):574-83.

Wong DT, Dallaire A, Singh KP, Madhusudan P, Jackson T, Singh M, et al. High-flow nasal oxygen
improves safe apnea time in morbidly obese patients undergoing general anesthesia: A randomized
controlled trial. Anesth Analg. 2019; 129(4):1130-6.

Badiger S, John M, Fearnley RA, Ahmad I. Optimizing oxygenation and intubation conditions during
awake fibre-optic intubation using a high-flow nasal oxygen-delivery system. Br J Anaesth. 2015;
115(4):629-32.

Booth AWG, Vidhani K, Lee PK, Thomsett CM. SponTaneous Respiration using IntraVEnous
anaesthesia and Hi-flow nasal oxygen (STRIVE Hi) maintains oxygenation and airway patency during
management of the obstructed airway: An observational study. Br J Anaesth. 2017; 118(3):444-51.
Patel A, Nouraei SA. Transnasal Humidified Rapid-Insufflation Ventilatory Exchange (THRIVE): A
physiological method of increasing apnoea time in patients with difficult airways. Anaesthesia. 2015;
70(3):323-9.

Onwochei D, EI-Boghdadly K, Oakley R, Ahmad I. Intra-oral ignition of monopolar diathermy during
transnasal humidified rapid-insufflation ventilatory exchange (thrive). Anaesthesia. 2017; 72(6):781-3.
Cooper J, Griffiths B, Ehrenwerth J. Anesthesia patient safety foundation. Safe use of high-flow nasal
oxygen (HFNO) with special reference to difficult airvay management and fire risk. 2018. Available from:
https://www.apsf.org/article/safe-use-of-high-flow-nasal-oxygen-hfno-with-special-reference-to-difficult-
airway-management-and-fire-risk/. Accessed 15 May 2024.

Jones EL, Overbey DM, Chapman BC, Jones TS, Hilton SA, Moore JT, et al. Operating room fires and
surgical skin preparation. 3 Am Coll Surg. 2017; 225(1):160-5.

Greenland KB, Stokan MJ, Culwick MD. Operating theatre fires: Adding more oxygen to the mix.
Anaesth Intensive Care. 2019; 47(4):399-400.

Booth AWG, Vidhani K, Lee PK, Coman SH, Pelecanos AM, Dimeski G, et al. The effect of high-flow
nasal oxygen on carbon dioxide accumulation in apneic or spontaneously breathing adults during airway
surgery: A randomized-controlled trial. Anesth Analg. 2020.

Jagannathan N, Sequera-Ramos L, Sohn L, Wallis B, Shertzer A, Schaldenbrand K. Elective use of
supraglottic airway devices for primary airway management in children with difficult airways. Br J
Anaesth. 2014; 112(4):742-8.

Burjek NE, Nishisaki A, Fiadjoe JE, Adams HD, Peeples KN, Raman VT, et al. Videolaryngoscopy
versus fiber-optic intubation through a supraglottic airway in children with a difficult airway: An analysis
from the multicenter pediatric difficult intubation registry. Anesthesiology. 2017; 127(3):432-40.

Fiadjoe JE, Nishisaki A, Jagannathan N, Hunyady Al, Greenberg RS, Reynolds PI, et al. Airway
management complications in children with difficult tracheal intubation from the Pediatric Difficult
Intubation (PeDI) registry: A prospective cohort analysis. Lancet Respir Med. 2016; 4(1):37-48.

Koers L, Janjatovic D, Stevens MF, Preckel B. The emergency paediatric surgical airway: A systematic
review. Eur J Anaesthesiol. 2018; 35(8):558-65.

Australian and New Zealand
College of Anaesthetists

Page 39 PG56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine


https://www.apsf.org/article/safe-use-of-high-flow-nasal-oxygen-hfno-with-special-reference-to-difficult-airway-management-and-fire-risk/
https://www.apsf.org/article/safe-use-of-high-flow-nasal-oxygen-hfno-with-special-reference-to-difficult-airway-management-and-fire-risk/

ANZCA

FPM

247

248.

249,

250.

251.

252.

253.

254,
255,

256.

257,

258.

259,
260.

261.

262.

263.

264.

265.

266.

267.

Aut

. Rucklidge M, Hinton C. Difficult and failed intubation in obstetrics. Continuing Education in Anaesthesia
Critical Care & Pain. 2012; 12(2):86-91.

Balki M, Cooke ME, Dunington S, Salman A, Goldszmidt E. Unanticipated difficult airway in obstetric
patients: Development of a new algorithm for formative assessment in high-fidelity simulation.
Anesthesiology. 2012; 117(4):883-97.

Kinsella SM, Winton AL, Mushambi MC, Ramaswamy K, Swales H, Quinn AC, et al. Failed tracheal
intubation during obstetric general anaesthesia: A literature review. Int J Obstet Anesth. 2015; 24(4):356-
74.

Rajagopalan S, Suresh M, Clark SL, Serratos B, Chandrasekhar S. Airway management for cesarean
delivery performed under general anesthesia. Int J Obstet Anesth. 2017; 29:64-9.

Preston R. Management of the obstetric airway - time for a paradigm shift (or two)? Int J Obstet Anesth.
2015; 24(4):293-6.

Farber MK, Chow L, Kodali BS. Airway management of the pregnant patient at delivery. 2019. Available
from: https://www.uptodate.com/contents/airway-management-of-the-pregnant-patient-at-delivery.
Accessed 15 May 2024.

Mort TC, Waberski BH, Clive J. Extending the preoxygenation period from 4 to 8 mins in critically ill
patients undergoing emergency intubation. Crit Care Med. 2009; 37(1):68-71.

Nolan JP, Kelly FE. Airway challenges in critical care. Anaesthesia. 2011; 66 Suppl 2:81-92.

Flin R, Maran N. Basic concepts for crew resource management and non-technical skills. Best Pract Res
Clin Anaesthesiol. 2015; 29(1):27-39.

Flin R, Fioratou E, Frerk C, Trotter C, Cook TM. Human factors in the development of complications of
airway management: Preliminary evaluation of an interview tool. Anaesthesia. 2013; 68(8):817-25.
Higgs A, Cook TM, McGrath BA. Airway management in the critically ill: The same, but different. Br J
Anaesth. 2016; 117 Suppl 1:i5-i9.

Sturgess DJ, Greenland KB, Senthuran S, Ajvadi FA, van Zundert A, Irwin MG. Tracheal extubation of
the adult intensive care patient with a predicted difficult airway - a narrative review. Anaesthesia. 2017,
72(2):248-61.

Chandradeva K. Disposable vs re-usable C-MAC (R) blades. Anaesthesia. 2015; 70(5):633.

Li S, Rehder KJ, Giuliano JS, Jr., Apkon M, Kamat P, Nadkarni VM, et al. Development of a quality
improvement bundle to reduce tracheal intubation-associated events in pediatric icus. Am J Med Qual.
2016; 31(1):47-55.

Mosier JM, Malo J, Sakles JC, Hypes CD, Natt B, Snyder L, et al. The impact of a comprehensive airway
management training program for pulmonary and critical care medicine fellows. A three-year experience.
Ann Am Thorac Soc. 2015; 12(4):539-48.

Martin LD, Mhyre JM, Shanks AM, Tremper KK, Kheterpal S. 3,423 emergency tracheal intubations at a
university hospital: Airway outcomes and complications. Anesthesiology. 2011; 114(1):42-8.

Levitan RM, Everett WW, Ochroch EA. Limitations of difficult airway prediction in patients intubated in
the emergency department. Ann Emerg Med. 2004; 44(4):307-13.

Reed MJ, Dunn MJ, McKeown DW. Can an airway assessment score predict difficulty at intubation in the
emergency department? Emerg Med J. 2005; 22(2):99-102.

Alkhouri H, Vassiliadis J, Murray M, Mackenzie J, Tzannes A, McCarthy S, et al. Emergency airway
management in Australian and New Zealand emergency departments: A multicentre descriptive study of
3710 emergency intubations. Emerg Med Australas. 2017; 29(5):499-508.

Park L, Zeng |, Brainard A. Systematic review and meta-analysis of first-pass success rates in
emergency department intubation: Creating a benchmark for emergency airway care. Emerg Med
Australas. 2017; 29(1):40-7.

Hayden EM, Pallin DJ, Wilcox SR, Gordon JA, Carlson JN, Walls RM, et al. Emergency department
adult fiberoptic intubations: Incidence, indications, and implications for training. Acad Emerg Med. 2018;
25(11):1263-7.

hors of PG56BP 2021

PG56 Document Development Group (DDG) members:

Yasmin Endlich, SA (lead), (previously Keith Greenland, QId)
Paul Baker, NZ

Linda Beckmann, Qld

Pierre Bradley, Vic

Gordon Chapman, WA

Andrew Heard, WA

Australian and New Zealand
College of Anaesthetists

Page 40 PG56BP Difficult airway equipment BP 2025 & the Faculty of Pain Medicine


https://www.uptodate.com/contents/airway-management-of-the-pregnant-patient-at-delivery

ANZCA

FPM

Phillipa Hore, Vic
Chris Jephcott, NZ
Peter Roessler, Vic
Kah Chan, QId
Peter Kruger, QId
Alastair Newton, NZ

Contributors
e Andrew M.B. Heard

Internal review 2024

Prof David A Scott, Director of Professional Affairs — Professional documents (Lead)
Dr Michelle Mulligan, Director of Professional Affairs — Professional documents

Dr Yasmin Endlich, ANZTADC Medical Director

Vanessa Hille, Policy Officer — Professional documents

Consulted organisations
e ANZCA Regional Committees
e ANZCA NZ National Committee
e ANZCA Safety and Quality Committee

e Airway Management Special Interest Group

e Obstetric Anaesthesia Special Interest Group

e Australian and New Zealand College of Anaesthetists

e SPANZA: The Society of Paediatric Anaesthetists in New Zealand and Australia
Support

e Australia and New Zealand College of Anaesthetists (ANZCA)

Declaration of conflicting interests
The authors declared the following potential conflicts of interest with respect to the research, authorship,
and/or publication of this article:

Dr Greenland, Dr Bradley, Dr Beckmann, Dr Baker, Dr Chan, Dr Chapman and Dr Endlich have received free
airway equipment for research and teaching from several manufacturers listed in this article.

Dr Kruger provides consultancy work for Smiths Medical Pty. Ltd.
Dr Hore has conceptualised and collaborated with the development of an intubating bougie with a flexible tip.

Funding
The authors received no financial support for the research, authorship, and/or publication of this article.

Acknowledgements
The authors wish to thank Laura Foley (Manager, Knowledge Resources at ANZCA library) for her tireless
efforts co-ordinating the literature search.

Professional documents of the Australian and New Zealand College of Anaesthetists (ANZCA) are intended
to apply wherever anaesthesia is administered and perioperative medicine practised within Australia and New
Zealand. It is the responsibility of each practitioner to have express regard to the particular circumstances of
each case, and the application of these ANZCA documents in each case. It is recognised that there may be
exceptional situations (for example, some emergencies) in which the interests of patients override the
requirement for compliance with some or all of these ANZCA documents. Each document is prepared in the
context of the entire body of the college's professional documents, and should be interpreted in this way.

ANZCA professional documents are reviewed from time to time, and it is the responsibility of each practitioner
to ensure that he or she has obtained the current version which is available from the college website
(www.anzca.edu.au). The professional documents have been prepared having regard to the information
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