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Summary

Introduction Risk evaluation, strategy formulation and preparation are important to decreasing the incidence
of adverse events associated with tracheal extubation. The focus of this guideline is tracheal extubation, but
many of the principles outlined are relevant to all forms of discontinuation of airway management (tracheal
extubation; removal of a supraglottic airway; cessation of facemask support; and tracheostomy removal) and
conversion between upper airway lifelines (facemask; supraglottic airway; and tracheal tube) or a neck airway.
Methods An international, multidisciplinary working group reviewed existing airway guidelines and published
literature. A structured process for generating expert consensus statements was undertaken, which included
consultation with an international advisory group comprising both airway operators and assistants, as well as
human factors experts. Discrepancies between the results of these two processes were analysed and
reconciled. Guidelines were generated and recommendations were categorised according to the American
Heart Association classification system.

Results Risk evaluation for tracheal extubation includes assessing the risk of hypoxaemia, pulmonary aspiration
and harm from airway stimulation. The patient’s baseline risk as well as any potential changes since tracheal
intubation should be considered. In addition to patient risks, team and situation risk factors should be
considered when formulating the extubation strategy. Planned extubation is always elective, maximising ability
to control the timing, environment and resources available. Deferring extubation is recommended if this will
significantly decrease risk. When substituting one lifeline for another, ‘conversion procedures’, characterised by
the presence of a continuous guide to maintain or facilitate rapid restoration of alveolar ventilation, are safer
and preferred over airway ‘replacement procedures’, particularly when airway management is regarded as “at
risk”.

Discussion These guidelines assist airway practitioners from any discipline to evaluate whether tracheal
extubation is “at risk” and link this to formulating a safe and effective strategy that addresses the specific
challenges identified.
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Key recommendations

1

Tracheal extubation warrants an equivalent level of
evaluation, strategy, preparation and vigilance to that
fortracheal intubation.

Risk evaluation for tracheal extubation should consider
the patient's baseline risk (perceived risk based on
evaluation before initiating airway management,
supplemented with information gained during
initiation of airway management) and any altered risks
(changes to patient, team or situation risk factors since
tracheal intubation).

If achieving ‘airway success’ with any upper airway
lifeline (facemask; supraglottic airway; or tracheal tube)
following tracheal extubation is not considered ‘rapid
and reliable,” then that airway lifeline, and therefore
tracheal extubation, should be designated “at risk”.

The approach to extubation should provide an
adequate margin of safety from hypoxaemia. The risk
of hypoxaemia following tracheal extubation depends
onthe likelihood that tracheal re-intubation is required,
the likelihood that airway management is challenging
and the anticipated safe apnoea time.

Planned tracheal extubation is always elective,
providing a wide scope to minimise risk. Tracheal
extubation should be deferred whenever this will
significantly decrease risk.

The tracheal extubation strategy should address
whether it is appropriate to proceed with extubation,
defer extubation or convert the tracheal tube to a
tracheostomy. When proceeding to tracheal extubation,
the strategy should comprise an intended approach to
extubation combined with an approach to airway rescue.
Deferring tracheal extubation may provide time for
optimisation of patient, team and situation risk factors.
Conversely, even when significant challenges with
tracheal extubation are anticipated, deferral is not
recommended unless itis expected to decrease risks.
When neuromuscular blocking drugs are being used,
neuromuscular

quantitative monitoring is

recommended to confirm return of baseline
neuromuscular function before tracheal extubation.

Awake tracheal extubation over an airway exchange
catheter is recommended if required to provide an

adequate margin of safety from hypoxaemia.

10 When a tracheal tube or supraglottic airway is in situ
and substitution of upper airway lifelines is required,
airway conversion is preferred over airway

replacement procedures, particularly when the margin

of safety from hypoxaemia is reduced.

Why were these guidelines developed?
Tracheal extubation (hereafter referred to as simply
extubation) outcomes have not mirrored the improvements
seen in tracheal intubation outcomes. Adverse events
following extubation account for a significant proportion of
severe complications of airway management and are more
likely to result in brain injury and death [1, 2]. Many
result from

complications of extubation inadequate

planning [3].

What guidelines currently exist?

Professional groups worldwide have produced guidelines
for initiating airway management, but guidance on
extubation is more limited [4-16]. Guidelines specifically
addressing extubation encourage use of more conservative
techniques when airway management is “at risk” but provide
limited guidance linking risk evaluation to particular

approachesto extubation[14, 15].

How do these differ from existing
guidelines?

These guidelines assist airway practitioners from any
discipline to evaluate whether extubation is “at risk” and link
this to formulating a safe and effective extubation strategy
that addresses the specific challenges identified. The advice
provided is applicable to any patient group (including
adults and children) or context for care (including operating
theatre, emergency department or ICU). An algorithm that
facilitates providing an adequate margin of safety from
hypoxaemia following extubation is included.

These guidelines are intended to supplement, not
replace, existing published guidelines. They do not
represent minimum standards of practice, nor are they a
substitute for sound clinical judgement. Although they
articulate key principles to inform clinical practice, there
may be legitimate reasons why practitioners select
alternative contexts. Al

approaches in  specific

recommendations assume that airway practitioners have
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appropriate training and experience with the devices and
techniques described, and that these are applied within
their scope of practice. Recommendations regarding use of
specific equipment, monitoring, medications or additional
staff apply where accessing the relevant resources is
feasible. Where this is not the case, these recommendations
should be viewed as aspirational.

Introduction

Adverse events associated with extubation are common,
accounting for approximately one-third of the severe
outcomes documented in the 4th National Audit Project of
the Royal College of Anaesthetists (NAP4) in the UK, and are
more likely to result in brain injury and death than those
occurring during initiation of airway management [1, 17].
Improvements in tracheal intubation outcomes over the past
25 years are not reflected in data on adverse extubation
outcomes|1, 2, 18-21]. Absence of an appropriate strategy is
a recognised contributor to preventable mortality and
serious morbidity during airway management([1, 20].

These guidelines focus on extubation, but many of the
same considerations apply to removing supraglottic airway
devices (hereafter referred to as simply supraglottic airways),
removing a tracheostomy and to some degree, cessation of
facemask support. As with tracheal intubation, extubation is
not a single intervention but a process, involving stepwise
progression to less secure modes of airway support (e.g.
tracheal tube to supraglottic airway or facemask) as the
patient progressively resumes independent maintenance of
airway patency and ventilation. Planned extubation warrants
an equivalent level of risk evaluation, strategy formulation,
preparation and vigilance to that undertaken for tracheal
intubation [1, 14, 15, 20, 22, 23].

Methods

The methods for developing the Project for Universal
Management of Airways (PUMA) recommendations have
been previously published [24]. An updated literature search
has since been undertaken, including articles published up
until the end of April 2026. As a member of the PUMA
advisory group with interest in extubation who was
independently developing an extubation algorithm in
collaboration with NC, LE was invited to participate as lead
author and the extubation algorithm was incorporated into
the guidelines. Recommendations in this guideline are
categorised according to the American Heart Association
classification system [25] (available in online Supporting
Information Appendix S1). A summary of this system and the
clinical implications of each category of recommendation are
outlined in online Supporting Information Appendix S2 [25].

© 2026 Association of Anaesthetists.

The definition and rationale for use of key terminology
used in this guideline are available in the PUMA online
glossary (https://www.UniversalAirway.org/glossary).

Results

Risk evaluation for tracheal extubation

Arrisk evaluation should be performed before extubation [1,
4, 14,15, 20, 22, 23]. A general framework for considering
patient, team and situation factors relevant to evaluating the
risks of any episode of airway management will be provided
in a later PUMA guideline. The following discussion is

largely restricted to issues specific to extubation.

Linking evaluation to strategy

Even the most comprehensive and well-documented
evaluation of the risks of airway management is of minimal
value if the risks identified are not reflected in the airway
strategy. Failure to develop an airway strategy that
addresses identified risks appropriately is a recognised
contributor to preventable mortality and serious morbidity
during airway management[1, 3, 20, 26]. To facilitate linking
the risk evaluation to the formulation of an appropriate
extubation strategy, four questions should be considered.

Is it appropriate to consider tracheal extubation?:
Determining whether it is appropriate to consider
extubation requires evaluation of the domains outlined in
Table 1 [1, 14, 15, 22, 23, 27-33]. These preconditions
should be satisfied before considering extubation [1, 14, 15,
23].

Is tracheal extubation ‘at risk?: Determining whether
extubation is ‘at risk” involves considering the risk of
hypoxaemia, pulmonary aspiration, harm from airway
stimulation and any other identified risks. Evaluating each of
these elements requires consideration of both the patient’s
baseline risk and any potential changes to patient, team or
situation factors since tracheal intubation. If the risk of one or
more aspects of airway management is increased
significantly from baseline, extubation should be
designated as “at risk’. This assessment is discussed in
further detail below.

Will deferring tracheal extubation decrease risk?:
Planned extubation is always elective, maximising the
opportunity to control the timing, environment and
resources available. Consideration should be given to
whether improvement in patient, team or situation risk
factors will significantly reduce the risks of extubation [1, 23,
30, 34].
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Table 1 Preconditions for considering tracheal extubation.

Domain Preconditions
Respiratory » Ability to maintain adequate* oxygen saturations at acceptable* inspired oxygen concentration, positive
end-expiratory pressure and pressure support
* Ventilation adequate* to maintain appropriate arterial carbon dioxide
e Tracheal aspirates minimal
Haemodynamic » Cardiovascular stability
¢ No majorongoing blood loss
Neurological * Adequate* conscious state anticipated
¢ Return of baseline neuromuscular function anticipated
* Adequate* pain control without restriction to ventilation or excessive sedation anticipated
Metabolic e Adequate* bodytemperature
e Adequate* acid-base balance
Surgical * Imminenttracheal re-intubation not anticipated in context of challenging airway management (i.e. return to
operating theatre; radiology investigations; intra- or interhospital transport)
¢ Nodelayed closure of major body cavities (i.e. open abdomen, open chest)
Resources e Team and situation factors are adequate* to safely extubate, observe and restore the patient's airway if
needed
Trajectory and * Noanticipated significant deterioration in any of the above domains within the next 24 h, resulting in potential
stability forairway management (e.g. evolving sepsis)

*Determine according to local policies and clinical context.

How can an adequate margin of safety from hypoxaemia
be provided following tracheal extubation?: Risk
evaluation inevitably involves a degree of uncertainty. The
margin of safety from hypoxaemia reflects the likelihood
that the patient will experience harm from desaturation if
one or more elements of airway management prove
unexpectedly more challenging than the risk evaluation
suggests. When determining margin of safety for
hypoxaemia following extubation, the practitioner should
consider both the anticipated safe apnoea time and their
confidence in the assessment of the anticipated challenges
with each of the upper airway lifelines (facemask;
supraglottic airway; and tracheal tube), noting that
facemask ventilation and/or supraglottic airway insertion

may not have been attempted during tracheal intubation.

Risk of hypoxaemia

The risk of hypoxaemia following extubation is influenced
by the likelihood that subsequent airway management is
required, the likelihood that it will be challenging, and the
anticipated safe apnoea time. These risks are often
interrelated.

Likelihood that subsequent airway management is
required: For a variable period following extubation, all
patients remain at elevated risk of requiring tracheal re-
intubation, including the need for associated airway support
with a facemask or supraglottic airway. Tracheal

re-intubation may be required in up to 20% of patients who

have undergone extubation in ICU[19, 27, 35, 36]. The need
for tracheal re-intubation incurs a risk of harm from
compromised airway patency, airway protection or
respiratory function, and exposes the patient to an
additional episode of airway management with potentially
increased risks relative to those at the initial tracheal
intubation episode.

The likelihood that tracheal re-intubation is required is
influenced by airway- and non-airway-related factors
(Table 2)[4, 14,15, 22, 27-33, 37-42], both of which should
be assessed before extubation[4, 14, 15, 31-33, 37-39].

Airway swelling may develop and progress rapidly in
susceptible patients. Whilst flexible endoscopy via the
tracheal tube can be useful to evaluate the airway distal to
the tip of the tracheal tube [15, 43], to assess the glottis and
supraglottis, the tracheal tube needs to be withdrawn. Once
the bronchoscope tip is withdrawn above the glottis,
coughing or other movement can easily misalign the
bronchoscope and laryngeal inlet, impeding tracheal
re-intubation [43, 44]. It may also prove impossible to
reinsert the original tube because of swelling. Thus, if
potential impediments to maintaining airway patency have
already been identified, withdrawing the tracheal tube
under endoscopic vision is not a reliable precaution against
airway loss [4, 14, 33, 37-39]. Similarly, nasendoscopic or
laryngoscopic evaluation of the glottis and supraglottis for
swelling before extubation provides only limited
reassurance. Where concerns exist about the adequacy of

subglottic calibre, a cuff leak test can be performed;

©2026 Association of Anaesthetists.
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Table 2 Airway and non-airway-related patient factors to be evaluated on history and airway evaluation before tracheal

extubation or conversion.

AIRWAY-RELATED FACTORS

History  Original risk evaluation (before tracheal intubation) including pre-existing anatomical factors and
challenges encountered during previous episodes of airway management.
* Challenges encountered during tracheal intubation

* Potential changesin risk factors:

 arising since tracheal intubation

¢ predisposing to development or progression of challenges post-extubation, including discussion
with surgeon where relevant(e.g. likely progression of swelling; risk of bleeding; residual infection)

Airway evaluation

External airway

Standard airway evaluation with particular attention to additional factors occurring since tracheal

evaluation intubation (e.g. swelling; jaw wiring; halo brace). While itis not necessary to repeat external airway
examination routinely before extubation, re-evaluation is recommended where elements may have
changed since tracheal intubation. Re-evaluation should also be considered if there has been a
prolonged interval between tracheal intubation and extubation or a change in airway operator.
Evaluation of *  Where relevant, confirm if pharyngeal packs placed and ensure their removal
supraglottis » Consider need forvideolaryngoscopy to assess swelling / trauma/ bleeding (including examination
behind the soft palate in patients ‘at risk” of a ‘coroner’s clot’) in appropriate patients. Beware false
reassurance about ability to visualise larynx with tracheal tube in situ
» Considerflexible nasendoscopy
Evaluation of glottis/ » Consider cuffleak test
subglottis + Consider ultrasound measurement of laryngeal air-column width difference
Evaluation of lower » Considerflexible endoscopy via the tracheal tube to detect secretions; blood; aspiration; airway trauma;
airway and assess tracheal tube depth (especially if use of airway exchange catheter planned)

» Consider chest X-ray to detect pulmonary aspiration; gastric distention; lung collapse; pneumothorax;

surgical emphysema
NON-AIRWAY RELATED FACTORS

Respiratory » Pre-existing or newly acquired respiratory disease impacting oxygen saturation or ventilation
» Needforongoingtracheal suction due to secretions or haemoptysis
* Pre-existing or newly acquired thoracic or chest wall deformity or restriction

Neurological and * Pre-existing or newly acquired deficits in neuromuscular function
behavioural  Anticipated conscious state following cessation of sedation or anaesthesia
* Anticipated level of patient co-operation following cessation of sedation or anaesthesia

¢ Likelihood of adequate pain control

Trajectory and stability ¢ Anticipated significant deterioration in any of the above domains within the next 24 h, resulting in

potential for airway management

however, evidence supporting the interpretation of this
evaluation is conflicting [15, 23, 45-52]. While the absence
of a cuff leak typically indicates an increased risk of airway
loss if the tracheal tube is removed, even the presence of a
large leak should not be used to justify extubation when
other factors indicate a significant risk exists [46]. Ultrasound
measurement to identify airway narrowing using the
laryngeal air-column width difference may provide useful
information in appropriately skilled hands[51, 53-55].
Following extubation, airway reflexes may be reduced,
exaggerated or dysfunctional [14], any of which may
increase the risk that tracheal re-intubation is required [14,
56]. Reduced upper airway reflexes may result in
compromised airway patency and increase the risk of
obstruction. Reduced laryngeal reflexes increase the risk of
pulmonary aspiration [57]. Exaggerated laryngeal reflexes

© 2026 Association of Anaesthetists.

can result in partial or complete airway obstruction due to
laryngospasm [29, 44, 58, 59]. Dysfunctional laryngeal
reflexes can result in stridor due to paradoxical vocal cord
motion[14, 60, 61].

Likelihood that subsequent airway management is
challenging: The potential need for airway rescue is
inherent to every episode of tracheal intubation. When
considering the risk of hypoxaemia following extubation, in
addition to considering the potential for challenges to arise
when reinserting the tracheal tube, the possibility of
encountering challenges with ventilation using a facemask
or supraglottic airway must also be considered [1].
Anticipated challenges with ventilation through a facemask
or supraglottic airway also increase the risk that the process
of tracheal re-intubation is challenging by potentially
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increasing the urgency of tracheal re-intubation and via the
phenomenon of composite failure whereby the occurrence
of challenges with one lifeline predisposes to challenges
with the others[26].

Following any attempt at airway rescue, “airway success’
is identified by confirming the presence of alveolar
ventilation in combination with the ability to maintain
adequate blood oxygen saturation. Prior to extubation, a
decision should be made whether achieving airway success
with each lifeline is expected to be ‘rapid and reliable” and
whether neck rescue is anticipated to be straightforward,
based on re-evaluation of patient, team and situation factors
[1,15, 39,42, 62]. To qualify as rapid, the projected time to
establish alveolar ventilation using each lifeline should
approximate that expected for routine performance by a
skilled operator. When concluding that airway success can
be reliably achieved, the airway operator should expect that
a stable airway could be established with a single attempt at
that lifeline if necessary.

Determining that achieving airway success is expected
to be rapid and reliable does not necessarily imply that no
challenges have been identified with the relevant lifeline,
only that the operator is confident that they can be
overcome readily. Thus, even if airway management using a
given lifeline is considered advanced or complex, requiring
specific technical expertise or specialised equipment, it is
still reasonable for an appropriately skilled operator to
reach the conclusion that airway success will be rapid and
reliable in the presence of the necessary resources and
adequate preparation. For example, despite a patient
having adverse anatomical indicators on physical
examination, an airway operator may be confident that with
adequate positioning, appropriate equipment and skilled
assistance, tracheal re-intubation can still be rapidly and
reliably achieved. Thus, this assessment legitimately
involves subjective considerations that may lead the same
operator evaluating the same patient to answer differently,
based on the team or situation factors that will be presentin
a given context.

Judging whether airway management via each of the
three lifelines is expected to be rapid and reliable requires
consideration of whether each of these was challenging
during tracheal intubation and whether they could
subsequently have been compromised further. If achieving
airway success with any lifeline is not considered rapid and
reliable, then it, and therefore extubation, should be
designated “atrisk”.

When assessing the risks of airway management
following extubation, information about whether challenges

were encountered with any lifelines attempted during

tracheal intubation is typically available. Where the airway
operator responsible for extubation was not involved with
tracheal intubation, this information should be sought [14,
22, 29]. In the absence of a compelling justification to do
otherwise, any lifelines that were challenging during
tracheal intubation should, by default, be designated “at
risk” for airway management following extubation [14, 29,
42].

While consideration of the skill level of the airway
operator performing the initial tracheal intubation is clearly
relevant, caution is advised in attributing challenges
encountered during tracheal intubation exclusively to the
skill level of another operator. Previous challenges should
not be discounted unless an obvious contributing factor has
beenresolved[26, 63].

Risk factors may also vary substantially between
tracheal intubation and extubation, even when this interval
is short. Previous challenges can be exacerbated, or new
challenges may arise despite tracheal intubation having
been uneventful. Changes in environment or time of day
since tracheal intubation may impact team and situation
factors. Patient factors may vary for multiple reasons. For
example, patients may be less cooperative due to sedation,
airway stimulation, pain or hypoxaemia. Processes
occurring subsequent to tracheal intubation can influence
anatomical risk factors acutely (Box 1)[1, 15, 23, 30, 31, 34,
43, 64-77]. Progressive anatomical distortion, due to
bleeding or swelling, can influence both the risk that airway
management is required and the risk that it will be
challenging [15, 78-82]. If surgical interventions result in it
being unfeasible to reproduce the conditions at tracheal
intubation (e.g. cervical fusion) or impede airway access
(e.g. halo brace), the operator should consider the
increased potential for challenges with airway rescue [29,
79, 83-85]. Following extubation, anatomical risk factors
may progress; therefore, their impact should be considered
not just at the time of extubation but over the entire interval
that the patient remains at increased risk of requiring
subsequent airway management([15, 78-82].

Caution should be exercised when drawing
conclusions regarding ability to obtain a view of the larynx
while a tracheal tube is in situ [30, 86, 87]. Performing
laryngoscopy in a patient with a tracheal tube in situ may
provide false reassurance about the ease of visualising the
glottis due to the existing tracheal tube splinting the airway,
displacing the larynx posteriorly and providing an
impermanent cue to its location [14]. Glottic oedema may
be underestimated with a tracheal tube in situ and may
‘remould” after removal of the tracheal tube, worsening

glottic access[88, 89].

©2026 Association of Anaesthetists.
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anatomical risk factors.

orrestricted head and neck movement.

Trauma may result from:

device).

instruments).

instruments).

Dependent positioning: prone or head down.

Fluid shifts: massive transfusion; fluid overload.

Box 1 Alterations to anatomical risks. Processes occurring subsequent to tracheal intubation with potential to impact

Airway trauma: trauma to the airway or adjacent structures may lead to oedema; haematoma; soiling with blood/clot; tissue

damage; vocal cord/recurrent laryngeal nerve injury; distorted airway anatomy; impaired venous/lymphatic drainage; and/

e Airway instrumentation at tracheal intubation (laryngoscopy; tracheal intubation; supraglottic airway placement;

excessive size of airway device; excessive cuff pressure; multiple instrumentations; suboptimal positioning of the airway
e Nasal instrumentation (tracheal tube; nasogastric tube; temperature probe; nasopharyngeal airway; surgical
e Oesophageal instrumentation (nasogastric tube; transoesophageal echocardiography probe; endoscopes; surgical
e Surgery in or near the airway: (airway surgery; faciomaxillary surgery; thyroid surgery; cervical spine surgery; carotid
surgery; other head and neck surgery). Increased duration of surgery may elevate risk.

e Recentairway, head or neck injury: may lead to evolving airway compromise or distortion following tracheal intubation.
» Excessive patient movement(e.g. in ICU) or attempted phonation with tracheal tube in situ.

Evolving airway pathology: infection; haematoma; burns; angioedema/anaphylaxis.

Impaired airway access: halo brace; guardian suture; intermaxillary fixation device.

A key factor influencing the likelihood of encountering
challenges is the urgency with which airway management is
required. In addition to severely limiting opportunities to
achieve airway success, time-critical airway management
may increase team stress, potentially compromising
performance [43, 90]. Methods employed successfully
during initial tracheal intubation may prove challenging in
such circumstances. Anatomical factors contributing to the
likelihood of tracheal re-intubation may also increase the
likelihood of encountering challenges (Box 1), both by
causing airway distortion and because they are more likely
to be associated with the need for time-critical interventions
[4, 14, 15, 31-33, 37-39]. Tracheal re-intubation
precipitated by decreased physiological reserves can also
complicate airway management by compromising safe
apnoea time or increasing haemodynamic instability.
However, it is more common for physiological factors to
result in a gradual deterioration of the patient. This
generally provides time to implement a broader range of
airway management options, including awake tracheal
intubation[1, 6].

© 2026 Association of Anaesthetists.

Safe apnoeatime: If challenges with airway rescue interrupt
alveolar ventilation, the likelihood and severity of
hypoxaemia are influenced by the safe apnoea time. Safe
apnoea time refers to the duration that blood oxygen
saturation remains adequate if alveolar ventilation is
interrupted. The anticipated safe apnoea time is a subjective
judgement made by the airway operator. Safe apnoea time
may be reduced in infants and neonates; pregnancy; obesity;
pulmonary disease; and hypermetabolic states. A detailed
overview of the factors impacting safe apnoea time will be
provided in a PUMA guideline addressing risk evaluation.
Where it is considered that the safe apnoea time following
re-oxygenation of the functional residual capacity may be
significantly diminished, a more conservative approach to
extubationis suggested [1].

Risk of pulmonary aspiration

Patients considered at increased risk of pulmonary
aspiration during tracheal intubation should still be
considered as such during extubation, unless there is
reason to expect that there has been a significant
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improvement in risk profile [1, 20, 42, 44, 91]. Pulmonary
aspiration risk may also be acquired after tracheal
intubation, due to surgical debris (e.g. blood or pus) from
the upper airway entering the stomach or surgical
manipulation of the gastrointestinal tract [42, 44]. Nasal
instrumentation may cause blood to accumulate in the
nasopharynx. Blood clot aspiration may cause complete
airway obstruction (‘coroner’s clot) [92]. Despite waiting for
return of consciousness before extubation, residual
sedation (potentially made worse by removal of the
stimulation provided by the tracheal tube), unrecognised
persistent neuromuscular blockade or impaired airway
reflexes (which may persist for hours post-extubation) may
predispose to pulmonary aspiration in patients with residual
gastric content or significant reflux [14, 56, 57, 93]. A
detailed overview of the factors impacting the risk of
pulmonary aspiration will be provided in another PUMA

guideline addressing risk evaluation.

Risk of harm from airway stimulation

Extubation can expose patients to similar risks from airway
stimulation to those encountered during tracheal intubation
[14, 94-99]. However, airway stimulation at extubation may
have a greater impact due to the offset of sedatives and
neuromuscular blocking drugs [100]. Airway trauma or
contamination occurring after tracheal intubation (e.g. from
surgery) may predispose to coughing and laryngospasm
following extubation. Laryngospasm can result in significant
morbidity in both adults and children due to obstruction,
negative-pressure  pulmonary oedema or pulmonary
aspiration (secondary to gastric distention caused by
application of positive pressure to treat laryngospasm) [1,
101-105]. Young children are particularly prone to apnoea
triggered by airway manipulation, including extubation [106].
Airway stimulation may cause bleeding from surgical sites or
complications from raised intracranial or intraocular pressure
[23, 43]. Many of these issues are exacerbated if airway rescue
is required, particularly if this proves challenging. The potential
impact of airway stimulation during extubation should be
considered so that mitigating actions can be incorporated into
the extubation strategy [22, 98].

Other risks

The presence of additional risks, such as dental injury and
hazards to the airway team during extubation, should also
be considered[1, 107, 108].

Formulating a tracheal extubation strategy
The general requirement to formulate and clearly
communicate an airway strategy addressing any issues

identified as “at risk” during evaluation applies equally to
tracheal intubation, extubation and conversion between
airway lifelines or a front-of-neck airway (hereafter referred
to simply as a neck airway) [4, 14, 16, 22, 29]. The required
components of an extubation strategy are outlined in Fig. 1.
The extubation strategy should address vulnerability to
harm from hypoxaemia, pulmonary aspiration, airway
stimulation and any other identified risks. While the general
principles for developing an extubation strategy are no
different to those for tracheal intubation, specific issues
warrant highlighting.

Based on the conclusions of the risk evaluation, the
extubation algorithm (Fig. 2) suggests an approach to
extubation that provides an adequate margin of safety from
hypoxaemia. An interactive version of this algorithm will be
provided in the free PUMA App (https://www.
UniversalAirway.org/#app). Instructions for use, additional
guidance and clinical scenarios for the extubation algorithm
are provided in online Supporting Information Appendix S3
and at  https://www.UniversalAirway.org/extubation/
algorithm.

The extubation algorithm is intended for routine use
before every extubation, even if no potential challenges
have been previously identified. By prompting
consideration of key factors impacting whether extubation
is ‘at risk’, the algorithm helps determine whether it is
appropriate to proceed with extubation, defer extubation or
convertthe tracheal tube to a tracheostomy.

When the algorithm suggests proceeding with
extubation, the strategy should include an intended
approach and an airway rescue plan, even when
subsequent airway management challenges are not
anticipated [1, 15, 110]. Three approaches to proceeding
with extubation are provided by the algorithm:
discretionary management; awake extubation; and awake
extubation over an airway exchange catheter. These
approaches reflect responses to progressively increasing
levels of identified risk of hypoxaemia, aimed at maintaining
an adequate margin of safety. The airway operator must
determine the applicability of the algorithm’s suggested
approach to a given context, and it may sometimes be
appropriate to select a more liberal or conservative
approach. Furthermore, within each of these broad
approaches, considerations other than the risk of
hypoxaemia may need to be superimposed to optimise
patient safety in a particular context. Discretionary
management refers to the situation where the algorithm
makes no specific recommendations to provide an
adequate margin of safety from hypoxaemia, and airway

operators may choose between alternatives for each
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Universal Airway Guidelines
Components of a tracheal extubation strategy

INTENDED APPROACH

Airway operator and assistant
Additional team members: senior practitioners, specialist expertise, ancillary staff

Planned extubation is ALWAYS elective

Environment for extubation and post-extubation care

A A

1. General considerations: clearing airway contaminants, gastric decompression, bite block,
positioning, recovery of neuromuscular function, level of consciousness
2. Plan for avoiding harm from hypoxaemia:
= Maintaining airway success
Avoiding the need for tracheal re-intubation

Facilitating successful tracheal re-intubation if required
Post-extubation care

= Extending the safe apnoea time

3. Plan for avoiding pulmonary aspiration

|

4. Plan for avoiding harm from airway stimulation \t?\’

5. Plan for addressing any other identified risks ?

RESCUE APPROACH

WHAT

IS THE PLAN IF THAT PLAN FAILS?

Plan for accessing help: target, trigger, initiator, contact info P
Plan for achieving a best effort at each airway lifeline @@
Plan for priming for neck rescue -
Plan for exploiting airway success

o)

= >

Figure 1 Components of a tracheal extubation strategy.

element of the extubation strategy, according to identified
risks.

The issues relevant to determining each component of
an extubation strategy are outlined below. While some of
these may be dictated by the approach suggested by the
extubation algorithm, numerous additional decisions not
determined by the algorithm need to be incorporated into
the extubation strategy (e.g. patient position, need for
gastric decompression, site and duration of post-extubation
care). These additional interventions may not only further
contribute to minimising the risk of hypoxaemia, but also
the risk of pulmonary aspiration, airway stimulation or other
identified risks that the algorithm does not address.

Team, timing and environment for tracheal extubation

The unconditionally elective nature of planned extubation
provides a significant opportunity to optimise the team,
timing and environment. While extubation is often
associated with the removal of monitoring, patient transfers
between locations and multiple distractions, the same
standards of monitoring, equipment and assistance apply

as during tracheal intubation [1, 15, 42]. Following
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extubation, continuous maintenance of this level of
monitoring and provision of supplementary oxygen
(including during transfer between locations) is encouraged
until the patient can be relied upon to maintain airway
patency and ventilation independently [1, 4, 14, 15, 22, 29,
111]. When sugammadex-induced anaphylaxis occurs, this
is frequently during the period surrounding extubation
[112, 113], underscoring the need for continued vigilance
and careful monitoring following extubation to ensure
timely recognition.

Unplanned extubation, due to accidental or
time-critical (e.g. tracheal tube obstruction) removal of the
tracheal tube, deprives the team of the opportunity to
optimise the team, timing and environment for extubation.
Management of such an emergency should follow the
general principles of airway rescue as per any interruption
to airway patency or ventilation. Patients identified as being
at high risk of accidental extubation, or in need of
specialised staff or equipment for airway rescue, should
have appropriate precautions in place [62]. This may include
meticulous securing of the tracheal tube; bedside signage

of anticipated airway challenges; documentation of the
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Extubation Algorithm
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Risk that re-intubation will be challenging

Did the initial intubation indicate
that r ubation should be
‘rapid & reliable’?

Since the initial intubation, could the
ability to re-intubate have been
significantly compromised?

Is there a significantly increased risk the
patient will require time-critical airway

Risk of hypoxaemia during
airway rescue

Are BOTH facemask &
supraglottic airway
‘at risk’ *?

Are BOTH facemask &
supraglottic airway
management following extubation? ‘at risk’ *?

Are BOTH facemask &
supraglottic airway
‘at risk’ *?

bpper airway lifelines should be considered ‘at risk’ if they are not expected to be ‘rapid & reliable’ or if the safe apnoea time is severely reduced.

isfied before pr

9

Potential for patienrl,( SUGGESTED
team or situation ris|
factors to improve APPROACH
( PROCEED WITH
EXTUBATION
Discretionary
Management

Will deferrin
exh.llml'iong Awake
significantl Extubation

decrease risk?

Will deferring Awake
extubation Extubation over
significantl Airway Exchange

decrease risk? Catheter

Will deferring
extubation
significantl

decrease risk?
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extubation
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Figure 2 Tracheal extubation algorithm. This implementation tool has been designed to facilitate real-time decision making
during clinical practice. Optimal use during clinical practice requires prior familiarity with the algorithm, guideline text and
instructions for use [109]. Instructions for use are provided at www.UniversalAirway.org/extubation/algorithm. A high-resolution
version is available for download at https://www.Universal Airway.org/downloads. Printing and laminating this at A3 size is

recommended.

tracheal re-intubation strategy; immediate availability of any
equipment required for airway rescue; and contact details

fortimely access to any specialised staff [62].

Airway management team: Extubation should only be
undertaken in the presence of an airway team capable of
undertaking tracheal re-intubation and providing other
forms of airway rescue if required [1, 15]. The number,
experience and expertise of immediately available staff
should be considered [23, 31, 58, 114], noting that
environment and time of day may influence these. For
complex cases, there may be a need to involve practitioners
with specific expertise [1]. While supraglottic airway
removal following elective surgery is often undertaken by
appropriately skilled recovery staff, an airway operator
should remain immediately available in case complications
arise[1,15,115].

10

Timing of tracheal extubation: Deferring extubation is
recommended when it will improve patient, team or
situation factors that significantly decrease risk [15, 23]. This
may provide time for resolution of pathology, institution of
therapies (e.g. antibiotics, steroids, diuresis) or improving
the environment and resources available for extubation,
observation or tracheal re-intubation. Patients remain at
increased risk of requiring airway rescue for a variable
duration following extubation, which should be timed to
avoid the potential negative impact of shift changes on the
number or expertise of available staff during this period [14,
114,116,117].

Conversely, even when significant challenges with
extubation are anticipated, deferral is not recommended
unless it is expected to significantly decrease the risk of
encountering, identifying or managing these [14, 29, 31, 42,
114, 118-120]. If deferring extubation does not decrease

©2026 Association of Anaesthetists.
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risk significantly, it only serves to transfer identified
challenges to another airway practitioner, who may be less
familiar with or equipped to deal with the issues involved.

Although extubation should generally be timed to
minimise the risk that tracheal re-intubation will be required,
in a critical care context a patient struggling to wean from
ventilatory support may have a ‘trial of extubation” to avoid
progression to tracheostomy, despite tracheal re-intubation
being probable. Such an approach is only appropriate in
this context and should not be adopted if tracheal
re-intubation is expected to be challenging [14, 29, 35,
121-123].

Whenever extubation is deferred, the above process of
satisfying preconditions and re-evaluating risks using the
algorithm should be repeated before reconsidering
extubation[4, 14, 15,31-33,37-39].

Environment for tracheal extubation: Extubation should
be performed in an environment suitable for implementing
the extubation strategy that enables subsequent safe access
to a location sufficiently resourced to provide appropriate
observation [1, 15, 120]. This requires consideration of
physical space requirements as well as availability of
equipment, monitoring and access to staff. In patients at
high cumulative risk, intra- or inter-hospital transfer may be
required to ensure immediate access to appropriately
skilled staff, specialised equipment or post-extubation
observation. When imminent patient transfer is required for
other reasons, deferring extubation is suggested if there are
concerns about maintaining airway patency during
transport after extubation[1, 14, 44, 58, 88].

General considerations
The following considerations may impact multiple aspects
of extubation-related risk, necessitating reconciliation of

conflicting requirements.

Clearing airway contaminants: Prior to extubation, the
oropharynx should be suctioned carefully to remove debris
or secretions that might cause airway stimulation,
obstruction, pulmonary aspiration or impede subsequent
tracheal re-intubation [1, 15]. Suction should remain
immediately available following extubation until the patient
has regained their baseline level of airway protective
reflexes [1, 115]. In addition to reversing atelectasis [124,
125], sustained inflation of the lungs to near vital capacity
immediately before deflating the tracheal tube cuff, and
maintaining positive pressure as the tracheal tube is
removed, decreases laryngeal adductor excitability and
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generates a passive exhalation that helps clear any airway
soiling above the cuff, both of which may reduce the risk of
subsequent laryngospasm [14, 126]. The sustained inflation
also provides an increased oxygen reservoir if airway
obstruction occurs following extubation [68]. Conversely,
while using a suction catheter to remove secretions from the
airway lumen before removing the tracheal tube (followed
by ventilation with 100% oxygen) may be appropriate,
applying suction to the lumen of the tracheal tube as it is
removed is discouraged, as this promotes atelectasis and
decreases the oxygen reservoir[127, 128].

Examination of the pharynx using a laryngoscope
(before extubation or after removal of a supraglottic
airway), including behind the soft palate for a “coroner’s
clot’, should be undertaken when there is potential for
blood to have accumulated while any airway device was in
place [1]. Laryngoscopic examination of the pharynx to
confirm removal of pharyngeal packs should also be
performed if these have been placed [1, 40, 129]. As the
practitioner responsible for airway management during
emergence, the airway operator retains responsibility for
this examination, even if a pharyngeal pack has been
placed by a surgeon [40]. To further reduce the risk of
retention, pharyngeal packs should only be placed when
considered essential; there should be verbal agreement
between the airway operator and surgeon that a
pharyngeal pack is to be used; and the process for their
insertion and removal should be standardised [40, 129,
130]. Recommended components of such a process are
that their insertion and removal should be clearly declared
[129, 131], they should be added to the surgical count at
the time of their placement [40, 129] and that the final
count should be confirmed before extubation [40]. Use of
visual cues to the presence of a pharyngeal pack (such
leaving part of pack protruding from the mouth and
placing labels on the patient and/or airway device) and
securing the pharyngeal pack to the airway device are also
recommended [132]. Clear handover regarding the
presence of a pharyngeal pack in the airway is essential if a
change of staff occurs during a procedure [129-131].
Gastric  decompression: To  minimise  respiratory
compromise from diaphragmatic splinting and the potential
for regurgitation, decompression of the stomach via a
gastric tube before extubation should be considered if
significant gastric insufflation may have occurred (e.g. high
pressure ventilation via a facemask or supraglottic airway or
ventilation following oesophageal intubation) or where

there is a risk of significant residual gastric content [14, 43].
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Avoidance of diaphragmatic splinting is especially

importantin infants and neonates[4, 14, 133].

Placing a bite block: Sustained biting on a tracheal tube or
supraglottic airway during emergence from anaesthesia can
obstruct the airway, interrupting alveolar ventilation and
potentially causing negative-pressure pulmonary oedema
resulting in severe hypoxaemia[1, 134, 135]. Obstruction of
reinforced tracheal tubes may persist even after transient
compression. Use of a bite block to reduce this risk should
be considered, particularly when removing a tracheal tube
or supraglottic airway awake [1, 14, 15]. Bite blocks may be
integrated into the airway device or improvised using
commonly available items. Many supraglottic airways
provide integrated bite-blocking mechanisms. The
potential for improvised bite blocks (e.g. oropharyngeal
airways, rolled gauze) to cause dental injury or airway
obstruction should be considered and minimised [14, 44,
136, 1371].

Positioning: Specifying the patient position during
extubation should always form part of the strategy [14, 126].
Patient positioning has implications for airway patency;
respiration; pulmonary aspiration; and ease of subsequent
airway management. Surgical considerations may also
influence positioning. Choice of position for extubation
should balance optimal positioning for subsequent airway
management with other considerations to maximise patient
safety[4, 14,58, 126,138].

Extubating supine or <30° ‘head up’ (reverse
Trendelenburg or Fowler's inclination) typically provides
optimal access for subsequent airway interventions,
including tracheal re-intubation if required. If extubation is
not being undertaken with the patientin an optimal position
for subsequent airway management (e.g. lateral, > 30° head
up), adequate staff for urgent repositioning should be
readily available[1,4, 10, 14, 15].

Extubating in a 30° head-up position, rather than
supine, has benefits including maintaining airway patency;
increasing the functional residual capacity; improving
diaphragmatic excursion; and decreasing alveolar collapse
[6, 110]. Patients who are obese may benefit from
extubation with> 30° Fowler'sinclination[110, 139-142].

In patients designated “at risk” of pulmonary aspiration,
undertaking extubation in the supine position should be
avoided [68, 143]. Placing these patients in the lateral
position for extubation may provide some protection to the
non-dependent lung if pulmonary aspiration occurs [68].
The lateral position may also help avoid airway obstruction
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following extubation or removal of a supraglottic airway.
Extubation in a head-up position might decrease the risk of
passive regurgitation but increase the risk of aspirating
regurgitated or vomited material. Trendelenburg
inclination has the opposite effect[143-145].

Recovery of neuromuscular function: The above,
potentially stimulating interventions (suction; gastric
decompression; bite block; positioning) should ideally be
performed while the patient remains deeply sedated and
with full neuromuscular blockade (however, once the
patient is fully awake, suctioning may be repeated
immediately before extubation if required) [14, 126]. Any
residual neuromuscular blockade should then be
antagonised while the patient remains sedated [15, 93,
146-149]. When neuromuscular blocking drugs are being
used, quantitative  neuromuscular  monitoring s
recommended to ensure return of baseline neuromuscular
function before extubation [15, 93, 146, 148, 150, 151].
Incomplete antagonism of neuromuscular blockade
increases the risk of hypoxaemia, pulmonary aspiration and
awareness following extubation.

The use of sugammadex to antagonise neuromuscular
blocking drugs is increasing globally [152-154]. While the
precise incidence of sugammadex-induced anaphylaxis is
currently unclear [112, 155-157], it is higher than that
associated with neostigmine [158, 159]. However, this risk
must be balanced against the ability of sugammadex to
provide fast and reliable recovery of neuromuscular
function when aminosteroid neuromuscular blocking drugs
have been used, while allowing profound muscle relaxation
to be maintained until immediately before extubation [157].
This has benefits in terms of providing optimal surgical and
ventilatory conditions until the point of extubation while
avoiding delays to recovery of neuromuscular function and
reducing the significant psychological and physiological
risks associated with residual neuromuscular blockade
following extubation [154, 160]. Recent data indicate
sugammadex may also decrease the incidence of
extubation failure and unplanned ICU admission, even in
patients without chronic pulmonary disease undergoing
only minor procedures [161]. When quantitative
neuromuscular monitoring shows sufficient recovery from
an aminosteroid neuromuscular blocking drug to permit
effective antagonism with neostigmine, practitioners must
decide which antagonist offers the best risk:benefit profile
to an individual patient.

In patients with Parkinson’s disease or myasthenia

gravis, administration of medications to optimise
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neurological or neuromuscular function should also be up
to date at the time of extubation, with a plan to avoid any
subsequent interruption (e.g. due to impaired oral intake)
[162-165].

Level of consciousness: Extubation (or supraglottic airway
removal) should be undertaken either with the patient
deeply unconscious (deep extubation) or fully awake
(awake extubation), avoiding intermediate planes of
consciousness due to the increased risk of complications
[58, 88,126,143, 166].

Typically, obeying commands (or showing an
equivalent level of consciousness in those with
communication or cognitive difficulties) indicates that the
patient is "awake” [44, 126]. Eye opening in response to
verbal requests to do so may represent a non-specific
reaction to stimulation rather than ability to follow
instructions. Demonstrating compliance with requests to
perform more specific tasks (e.g. 'squeeze my hand’) avoids
this ambiguity. Purposeful movements (e.g. reaching for the
tracheal tube) do not reliably indicate that the patient is
awake, and extubation at this threshold may predispose to
serious complications.

The depth of sedation required for deep extubation is
equivalent to that required for airway instrumentation when
initiating airway management. Removal of a tracheal tube or
supraglottic airway under deep sedation poses an
increased risk of airway obstruction or apnoea. In the
absence of specific indications to do otherwise, awake
extubation is usually the safest option for reducing risk of
hypoxaemia and pulmonary aspiration. Deep extubation
should be considered an advanced technique, only
performed in the presence of a skilled operator,
experienced with the technique, who can undertake airway
rescue if alveolar ventilation is interrupted [14, 23, 43, 167,
168]. Deep extubation should only be performed if
pulmonary aspiration risk is minimal, safe apnoea time is
adequate and when there is an expectation that both
tracheal re-intubation and ventilation with at least one of the
other lifelines (facemask or supraglottic airway) will be rapid
andreliable[4, 14, 23,44,58,126,167,168].

Following antagonism of neuromuscular blockade,
spontaneous ventilation on 100% oxygen should be
established before removing the tracheal tube [14, 44].
When deep extubation is undertaken, although sedative
medications may be transiently weaned to facilitate
restoration of spontaneous ventilation, deep sedation
should be restored before removing the tracheal tube [44,
169]. Furthermore, if adult patients react to deflation of the

tracheal tube cuff (coughing, straining, altered breathing
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pattern) during attempted deep extubation, removal of the
tracheal tube should be deferred while depth of sedation is
increased [14, 44]. In children, a transient pause in regular
spontaneous ventilation may occur with tracheal cuff
deflation despite adequate depth of sedation. Extubation
may proceed provided there is no associated abdominal
wall rigidity and spontaneous ventilation promptly resumes
[169].

Whether undertaking extubation deep or awake, once
sedative medications have been ceased, the patient should
be allowed to wake on their own gradually, with minimal
physical or auditory stimulation during the emergence
phase [14, 44, 143, 166]. This involves refraining from
vigorous physical manipulation, excessive verbal prompting
and airway stimulation during intermediate planes of
consciousness. Slow, gentle, passive range-of-motion
manoeuvres across large joints, to provide proprioceptive
input, may accelerate the rate of emergence but using
abrupt or painful stimuli to provoke arousal can precipitate
coughing; straining; jaw clenching; regurgitation;
laryngospasm (following deep extubation); hypertension;
and tachycardia. Positive-pressure ventilation asynchronous
with spontaneous ventilatory efforts may have a similar
impact. Patients who have undergone deep extubation
should be observed particularly closely until they are
obeying commands|[1, 10, 126, 167].

Plan for avoiding harm from hypoxaemia

Avoiding harm from hypoxaemia following extubation
involves extending the safe apnoea time in case ventilation
is interrupted, avoiding the need for tracheal re-intubation
and facilitating successful tracheal re-intubation when
required, all of which are supported by vigilant
post-extubation care.

Extending the safe apnoea time: Re-oxygenation of the
functional residual capacity to an end-tidal oxygen
concentration > 85% by ventilating with 100% oxygen is
recommended for all patients before extubation or
conversion of airway management [1, 15]. This extends the
safe apnoea time by maximising the amount of oxygen in
the functional residual capacity. Continuing supplementary
oxygen following extubation, while the patient remains at
increased risk of requiring airway support, including during
intra-hospital transport, is encouraged even if oxygen

saturationis normal[1, 15, 126].
Avoiding the need for tracheal re-intubation:
Immediately following extubation, airway patency and

ventilation should be evaluated and, if required, support
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provided [14]. The importance of ensuring return of
baseline neuromuscular function and the impact of timing,
level of consciousness, position, gastric decompression and
clearing airway soiling on avoiding airway obstruction or
apnoea have been discussed above. Pre-emptive insertion
of a nasopharyngeal or oropharyngeal airway may be useful
to avoid obstruction following removal of a tracheal tube or
supraglottic airway in vulnerable patients [4, 14, 43].

When discretionary management is suggested by the
extubation algorithm (Fig. 2), deep exchange of a tracheal
tube for a supraglottic airway may be used to minimise the
risk of upper airway obstruction post-extubation while
avoiding the airway stimulation associated with awake
extubation. Application of high-flow nasal oxygen,
continuous positive airway pressure or noninvasive
ventilation following extubation may also reduce the risk of
desaturation and potentially the need for tracheal
re-intubation in selected patients[15, 23, 34, 110, 170-173].
However, in a recent study, routine prophylactic use of high-
flow nasal oxygen following cardiac surgery was not found
to impact the incidence of respiratory complications in
susceptible patients [174].

When airway rescue is at significantly increased risk of
being both required and challenging, and deferring
extubation will not reduce risk, conversion to a
tracheostomy may be indicated [23, 30, 43, 175, 176].

Facilitating  successful  tracheal re-intubation: The
extubation strategy should include a plan for
post-extubation observation; a contingency plan for
controlled tracheal re-intubation should this prove
necessary; and an approach to airway rescue in case
ventilation is interrupted [1, 30, 43]. As part of the approach
to airway rescue, plans to achieve a best effort at each of the
lifelines and for priming for neck rescue should be
communicated to the team [1, 30, 177, 178]. The
equipment, monitoring and expertise to optimise success at
tracheal intubation, facemask ventilation, supraglottic
airway placement and neck rescue should be immediately
available at extubation or supraglottic airway removal [1, 4,
14]. Any interventions required initially to optimise the
likelihood of success at the three lifelines should be
immediately reproducible at extubation whenever feasible
[4, 14]. Where itis not possible to reproduce some elements
(e.g. sniffing position following cervical spine fusion) or
where the risk of airway management challenges has
otherwise increased since tracheal intubation (e.g. distorted
airway anatomy following surgery), the extubation strategy
should address this [4, 14, 22, 29, 111]. Use of an airway
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exchange catheter to facilitate tracheal re-intubation is
discussed below.

If care of a high-risk patient is transferred between
practitioners following extubation (whether from medical to
nursing staff or between medical or nursing staff), verbal
handover and written documentation should be provided
that outline the airway concerns, warning signs, triggers
for review, as well as the proposed strategy for tracheal re-
intubation, including any special equipment needed and
contact details for the responsible airway operator [1, 14,
15, 31, 43]. When oversight or implementation of the
tracheal re-intubation strategy requires involvement of
practitioners other than those initially involved in managing
the patient, an operator to operator handover is

recommended.

Post-extubation care: The extubation strategy should
address the need for the patient to remain in a location with
staff, equipment and monitoring to recognise the need for
tracheal re-intubation promptly and execute the tracheal
re-intubation plan safely [1, 14, 15]. The timeframe during
which the patient remains at increased risk of requiring
tracheal re-intubation will vary by context and must be
assessed on a case-by-case basis. Patients should generally
remain nil by mouth until the “at risk” period has ended
[179].

Vigilant observation and early notification of airway
deterioration are essential aspects of post-extubation care
that promote both avoidance of the need for tracheal
re-intubation and facilitation of tracheal re-intubation when
it is necessary. Patients should be observed for oxygen
desaturation; increasing oxygen requirement; altered
respiratory effort; decreasing level of consciousness; and
onset of agitation (as a marker of hypoxaemia) [1, 15, 31].
Surgical sites near the airway should be observed for
swelling; bleeding; flap-perfusion; and drain losses [64,
180]. Additional signs of progressive airway obstruction
include voice change; drooling; stridor; paradoxical chest
movement; tracheal retraction; intercostal recession; and

ultimately a silentairway[1, 4, 14, 78].

Plan for avoiding pulmonary aspiration

Protective sequence extubation comprises a set of
interventions to be used in patients designated “at risk” of
pulmonary aspiration, analogous to the components of
rapid sequence intubation (Fig. 3) [1, 14, 15, 68, 93, 143,
146-148,150, 151, 181, 182]. Many of these represent good
practice for any extubation, regardless of pulmonary
aspiration risk, but are particularly important for reducing
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Components of Protective Sequence Extubation

SAFE APNOEA TIME
Optimal re-oxygenation (ETO, 2 85%)

SUCTION
Suction stomach with a gastric tube prior to extubation*
Suction pharynx prior to extubation
Wide-bore* sucker available *
Suction turned on and within arm’s reach of operator

Avoid deep pharyngeal suction after extubation

MUSCLE TONE
Bite block *

Confirm recovery of neuromuscular function with quantitative monitoring

NSCIOUSNESS
Awake (obeying commands)
SUSTAINED LUNG INFLATION

Deliver vital capacity breath immediately before extubation'

Maintain positive pressure while deflating cuff and removing tracheal tube’

©Copyright Nicholas Chrimes 2026 on behalf of the Project for Un

Unless otherwise indicated, all items are category 1 recommendations according to the American Heart Association (AHA) classification system.
*Optional (Category 2b r dation according to AHA classification system

tSuggested (Category 2a r lation according to AHA classification system
¥In case Yankauer sucker inadequate to efficiently remove high volume, viscous or semi-solid airway contaminants

Figure 3 Components of protective sequence extubation[1, 14, 15, 68,93, 143, 146-148, 150,151,181, 182]. A
high-resolution version is available for download at https://www.UniversalAirway.org/downloads. Printing and laminating at A3

size is recommended. ETO,, end-tidal oxygen.

the incidence and severity of pulmonary aspiration-related
harm during extubation of ‘at risk” patients.

Patients designated ‘at risk” of pulmonary aspiration
should undergo awake extubation to maximise the likelihood
that airway-protective reflexes have returned [14, 182]. As
discussed above, deliberate stimulation during emergence to
provoke responses from a patient and hasten extubation may
have adverse consequences. In addition, once stimulation
ceases, a subsequent decrease in conscious state following
extubation may result in loss of airway protective reflexes,

predisposing to pulmonary aspiration.

© 2026 Association of Anaesthetists.

Particular attention should be paid to optimising
re-oxygenation of the functional residual capacity [1, 15].
This maximises the safe apnoea time in case of interruptions
to ventilation occurring due to airway obstruction (from
aspiration of foreign material or subsequent laryngospasm)
or the need to suction regurgitated material from the airway
before applying positive pressure. Use of a bite block
should be considered in patients designated “at risk” of
aspiration [1, 14, 15]. If biting obstructs the tracheal tube
during awake extubation, deflating the cuff to avoid
negative-pressure pulmonary oedema is undesirable in
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Table 3 Techniquesforreducing harm from airway stimulation during extubation.

Technique Target complications Examples

Lidocaine* Hypertension Topical at tracheal intubation (spray to cords; ointment on tracheal tube cuff)

Laryngospasm Intracuff during tracheal intubation
Coughing Intravenous at tracheal extubation’
Straining

Sedative/analgesics Hypertension Opioids’
Laryngospasm Dexmedetomidine’
Coughing
Straining

Beta blockers
Clonidine’
Magnesium

Antihypertensives Hypertension

+

Reduce stimulating
interventions

Hypertension
Laryngospasm
Coughing
Straining

Deep tracheal extubation’* (including deep exchange of tracheal tube for
supraglottic airway)

Nasotracheal intubation

Avoidance of stimulation atintermediate planes of unconsciousness

*Observe safe doses, especially where combinations or other local anaesthesia is used.

TUse caution if awake tracheal extubation is the suggested approach.

*Does not reduce the risk of laryngospasm.

these patients. The impact of clearing airway contaminants,

gastric  decompression,  position,  antagonism  of
neuromuscular blockade and providing a sustained vital

capacity breath have been discussed above.

Plan for avoiding harm from airway stimulation

Deep extubation or supraglottic airway removal decreases
the risk of sympathetic stimulation, coughing, straining and
bronchospasm [143, 183], but is associated with an
increased risk of upper airway obstruction [184]. Barring
contraindications, deep removal of airway devices is
common practice in children, as in this population airway
reactivity and the risk of associated complications are
increased when removing these awake [15, 169, 185].
Conversely, in adults, supraglottic airways typically produce
minimal airway stimulation and can be removed awake,
barring specificissues. Deep exchange of a tracheal tube for
a supraglottic airway before emergence may be useful to
minimise airway stimulation if no contraindications exist[14,
15,23, 143, 183, 186-188]. Deep extubation or exchange of
a tracheal tube for a supraglottic airway are not appropriate
techniques for minimising airway stimulation in the
presence of increased pulmonary aspiration risk or where
the suggested approach from the extubation algorithm is
anything other than ‘discretionary management” [15, 23,
166]. Suctioning of secretions that might provoke
laryngospasm or bronchospasm and the importance of
avoiding airway stimulation during intermediate planes of
unconsciousness have been discussed above. Other
techniques to reduce harm from airway stimulation are
outlinedinTable 3[14, 15, 23, 44,121, 189-207].
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Preparation for tracheal extubation

The extubation checklist addresses the requirements for safe
extubation, controlled tracheal re-intubation (if this becomes
necessary) and airway rescue via both upper airway and neck
(if airway obstruction or apnoea occurs; Fig. 4). While the
extubation checklist may be used as a prompt during
preparation for extubation, its primary role is to verify that
critical preparation tasks have already been completed [208].
When extubation is anticipated to be challenging, using the
extubation checklist in a team setting with a
challenge-response format, immediately before commencing
the extubation sequence (Fig. 5), is encouraged [4, 208-211].
Instructions for using the tools in Figs. 4 and 5 are provided in
online Supporting Information Appendix S4 and at www.

UniversalAirway.org/extubation/checklist.

Airway exchange catheters

Airway exchange catheters are specially designed long, fine
tracheal re-intubation guides that are placed into the
trachea before extubation and remain there after the
tracheal tube is removed, until the patient is no longer at
increased risk of requiring tracheal re-intubation.

Indications for using an airway exchange catheter

Awake extubation over an airway exchange catheter is
recommended if considered necessary to provide an
adequate margin of safety from hypoxaemia [4, 5, 14, 15,
23, 212-214]. The extubation algorithm offers guidance as
to when this is the case. While airway exchange catheters do
not guarantee that tracheal re-intubation will be achieved, in

the hands of operators proficient in their use, these have a

©2026 Association of Anaesthetists.
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Universal Airway Guidelines
Extubation Checklist

(J
4
PATIENT

MONITORING

Attached/Values/Supports and Optimise/Alarms.
o SpO:: audible, tone modulation on

ETCO:

NIBP: cycling, measurement interval

ECG

o
o
o
o

Neuromuscular monitoring

VASCULAR ACCESS

o Accessible

‘AT RISK’ ELEMENTS

o Risk evaluation performed

o Preconditions met

o Approach determined using algorithm
o Identified issues declared to team

MEDICATIONS

Name/Available, drawn up or administered
o Reversal agent

o Induction agent

o Neuromuscular blocking agent

.

ROUTINE
Available/Size/Type/Checked

oo

ooao

ooooo

OPTIONAL
Available/Not required

a]

o
o
o
a]

POST-EXTUBATION RESOURCES
Available

o
o
o
o
o

~ b

EQUIPMENT STRATEGY

INTENDED APPROACH

Communicated to team

o Plan for avoiding hypoxaemia

o Plan for avoiding pulmonary aspiration

o Plan for avoiding harm from airway stimulation
o Plan for addressing other identified risks

Suction

Bite block

Facemasks

Oral/nasal airways + lubricant
Supraglottic airways

Videolaryngoscope: Mac, hyperangulated
Tracheal tube + syringe + securing device
Tracheal tube introducer: stylet/bougie
Neck rescue kit

Manual ventilation device + PEEP valve

RESCUE APPROACH

Communicated to team

o Plan for accessing help

o Plan for best effort at facemask ventilation
Plan for best effort at supraglottic airway
Plan for best effort at tracheal tube
Plan for priming for neck rescue

Flexible bronchoscope ng ) :
Plan for exploiting ‘airway success

High flow nasal oxygen/NIV
Airway exchange catheter

Wire cutters

Post-thyroid surgery emergency kit

TEAM FEEDBACK
o Encourage questions/concerns/suggestions
o Clear and confident with role(s)/strategy

Site and staff 1 Everyone happy to proceed

Supplementary oxygen source
Hudson mask or nasal prongs
Monitors

Transport equipment and personnel*

* If required

/

Figure 4 Tracheal extubation checklist. This has been designed to be used as an implementation tool. When extubation is
anticipated to be challenging, use of the extubation checklistin a team setting to confirm completion of tasks, immediately
before commencing the extubation sequence (Fig. 5), is encouraged. Optimal use during clinical practice requires prior
familiarity with the checklist and guideline text. Instructions for use are provided at www.Universal Airway.org/extubation/
checklist. A high-resolution version is available for download at https://www.UniversalAirway.org/downloads. Printing and
laminating at A3 size is recommended. SpO,, pulse oximetry; ETCO,, end-tidal carbon dioxide, NIBP, non-invasive blood

pressure; ECG, electrocardiogram; PEEP, positive end-expiratory pressure; NIV, non-invasive ventilation; Mac, Macintosh blade.

high success rate [214, 215]. Significantly improved first
attempt rates (87% vs. 14% when not using an airway
exchange catheter) and overall tracheal re-intubation
success rates of 92% have been reported when an airway
exchange catheter is used [214, 216]. An airway exchange
catheter should only be considered when it is judged that
proceeding with extubation is appropriate [14, 30, 217,
218]. Airway exchange catheters should not be used to
justify proceeding with extubation when a patient would
benefitfrom deferral ortracheostomy[14, 30,217, 218].

Where the extubation algorithm recommends awake
extubation over an airway exchange catheter in a child, the
safety and feasibility of this must be considered. In young
children, a short trachea predisposes to endobronchial or
supraglottic displacement. Other considerations include
the child’s ability to tolerate the catheter and the experience
of the practitioner with airway exchange catheter use in this
population. While evidence suggests airway exchange
catheters can be used effectively even in young children,
experience is limited [34, 219-221].

© 2026 Association of Anaesthetists.

Choice of airway exchange catheter

The airway exchange catheter should be at least twice the
length of the existing tracheal tube to minimise the risk of
displacement during extubation [43]. It should also be
sufficiently stiff to permit tracheal re-intubation; thus, wires
[14, 222]
radio-opaque markings are both essential [14, 23, 66,222].

are not recommended Distance and

Insertion of the airway exchange catheter

Once the patient is awake and otherwise ready for
extubation, the airway exchange catheter is inserted
through the existing tracheal tube with the distance
markings on the airway exchange catheter aligned with
those of the tracheal tube [14, 15, 31]. Insertion of the
airway exchange catheter to the same depth as the
tracheal tube, measured at the patient's teeth or lips,
assists with achieving ideal position of the airway
exchange catheter tip, half-way between the larynx and
carina [14, 15, 30, 217]. Secure four-point fixation of the

airway exchange catheter in the midline (above and
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Awake extubation sequence

EXTEND SAFE
APNOEA TIME

DONE OMIT
5,

Re-oxygenate with 100% oxygen to ETO, >85% O

Ideally perform stimulating interventions prior to reversal of neuromuscular blockade & ceasing sedation

Remove pharyngeal packs*
NIV I/ N@ Examine pharynx and remove contaminants™ (incl coroner’s clot)
[oLo) IV T NiTeI Y Suction pharynx +/- tracheal tube

Gastric decompression*

1AW/ \@ Place nasal/oral airway*
PATENCY Place bite block*

POSITION
PATIENT

Optimise position according to identified risks

RESTORE
MUSCLE TONE

Antagonise neuromuscular blockade*
Confirm recovery of neuromuscular function

oo

Confirm sedative agents ceased

Restore adequate spontaneous ventilation

Avoid further stimulation (including asynchronous PPV)
Confirm patient obeying commands

Repeat suction*
EXTUBATION

Place airway exchange catheter*
Vital capacity breath and maintain positive pressure¥
Deflate cuff and remove tracheal tube

Gently suction oropharynx*
Confirm airway patency and ventilation
Apply supplementary oxygen

POST EXTUBATION
Reassess vital signs

0000 || 00oo | oood

*If required
TMay only be omitted if neuromuscular blocking drugs are not being used
YOmit if using airway exchange catheter

aCreative Cor i + License

Figure 5 Tracheal extubation sequence. This may be used as a foundation tool or an implementation tool. When used as an
implementation tool, it should be preceded by completion of the *Extubation Checklist’ (Fig. 4). When extubation is anticipated
to be challenging, allocating a reader to verbalise each item is encouraged. Optimal use during clinical practice requires prior
familiarity with the graphic and guideline text. Instructions for use are provided at www.UniversalAirway.org/extubation/
checklist. A high-resolution version is available for download at https://www.UniversalAirway.org/downloads. Printing and
laminating at A3 size is recommended. ETO,, end-tidal oxygen; PPV, positive-pressure ventilation.

below the mouth) is suggested [23, 30, 43, 66, 213].
Images illustrating measurement of depth of insertion and
four-point fixation of the airway exchange catheter are
provided in online Supporting Information Figures S1 and

S2 and at https://www.UniversalAirway.org/extubation/

18

aec. For nasally-placed airway exchange catheters,
avoidance of pressure on the nasal ala should be ensured
[43]. Clear labelling of the airway exchange catheter as an
airway device is essential to distinguish it from a gastric
tube [30].

©2026 Association of Anaesthetists.
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Supplemental oxygen via airway exchange catheters

Due to an unacceptable risk of barotrauma, oxygen should
not be insufflated via an airway exchange catheter [14, 15,
31,43, 223, 224]. Supplemental oxygen can be provided to
the patient through a facemask or nasal prongs. If a patient
with an airway exchange catheter in situ desaturates, and
simple measures are unsuccessful (e.g. increased FiO, or
airway support), urgent tracheal re-intubation should occur
[15,223].

Use and dwelltime of the airway exchange catheter
Correct airway exchange catheter placement should be
confirmed with waveform capnography, nasoendoscopy or
videolaryngoscopy [23, 43, 66]. Neither sedation nor topical
anaesthesia is usually required for tolerance of the airway
exchange catheter, and patients should be able to talk,
cough and breathe deeply around the device [23]. Patient
tolerance is optimised by midtracheal depth of insertion
and secure fixation [23, 214, 216]. Coughing or gagging
should prompt re-evaluation of the midtracheal position of
the airway exchange catheter using a chest X-ray[14, 23].
Although commonly practised, many airway exchange
catheters are not licensed to be left in the airway for an
extended period following extubation, making this an
off-label application [14, 23, 225]. Patients with an airway
exchange catheter in situ should remain in a high-acuity
environment with resources to undertake tracheal
re-intubation if required and clear instructions regarding
who should be called if deterioration occurs [31]. Placement
and removal of the airway exchange catheter are advanced
procedures requiring an operator and team familiar with
both the device and technique, including risks [31, 58, 222,
224, 226-230]. The airway exchange catheter should only
be removed when the risk of tracheal re-intubation no
longer remains, or there are no longer concerns about
tracheal re-intubation being challenging [23, 66, 214]. Dwell
times can be hours or up to several days [214, 231]. The
patient must remain nil orally while the airway exchange

catheterisinsitu[23].

Tracheal re-intubation overthe airway exchange catheter
In preparation for tracheal re-intubation over the airway
exchange catheter, a team briefing outlining the intended
and rescue components of the airway strategy should be
undertaken using a checklist [31]. A tracheal tube with an
internal diameter slightly greater than the external diameter
of the airway exchange catheter should be selected [30, 31,
43, 222]. Positioning of the airway exchange catheter in the
trachea should be reconfirmed before tracheal re-

intubation [30, 66]. An airway assistant should be exclusively

© 2026 Association of Anaesthetists.

assigned to ensure that the airway exchange catheter depth
does not change during tracheal re-intubation [66].

Induction of unconsciousness and neuromuscular
blockade to facilitate tracheal re-intubation is recommended
in most cases [87, 232]. However, in some patients,
topicalisation and awake tracheal re-intubation over the
airway exchange catheter may be possible [14]. Use of a
videolaryngoscope is recommended, whether undertaking
tracheal re-intubation awake or unconscious [43, 87, 232].
Blind tracheal re-intubation over an airway exchange catheter
is discouraged [43, 87, 232]. Laryngoscopy retracts the
tongue, allows monitoring of the airway exchange catheter
during tracheal tube placement and may allow visualisation of
the tracheal tube entering the glottis. If the airway exchange
catheter dislodges during tracheal re-intubation, the rescue
approach from the airway strategy should be implemented.
The potential complications of airway exchange catheters and
a guide for using an airway exchange catheter are provided in
online Supporting Information Table S1 and Figure S3 and at
https://www.Universal/Airway.org/extubation/aec [216, 222,
224,228,233].

Complications of extubation

Uneventful extubation involves executing the who, when,
where and how elements of the intended approach to
extubation. However, when upper airway obstruction or
apnoea occurs, the rescue approach (‘what is the plan if that
plan fails?") must be implemented (Fig. 1).

Upper airway obstruction in relation to extubation may
occur due to loss of pharyngeal patency; airway soiling;
laryngospasm; or the patient biting on a tracheal tube or
supraglottic airway. Loss of pharyngeal patency may be
acute or gradual. The cause of acute upper airway
obstruction may not be easily delineated, and should be
managed according to the standard principles for airway
rescue. Particular issues contributing to airway obstruction

during extubation are discussed below.

Biting on tracheal tube or supraglottic airway

Young, healthy adults are prone to biting down forcefully
during waking, obstructing the tracheal tube or supraglottic
airway if a bite block is not present. When such obstruction
occurs in this patient group, strong respiratory muscles
combined with limited chest wall compliance predispose to
the development of negative-pressure pulmonary oedema
when inspiratory efforts are made, although this
complication has also been reported in children [1, 14,
234-239]. Removing the tracheal tube at this stage may not
be possible or, if achieved, may precipitate subsequent

laryngospasm during this excitatory phase of emergence.
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Conversely, deflating the cuff of a tracheal tube or
supraglottic airway that has been obstructed by biting may
allow the patient to breathe around the tube and avoid the
occurrence of negative-pressure pulmonary oedema [14,
236-238]. If this is contraindicated (e.g. patient “at risk” of
pulmonary aspiration) or unsuccessful, sedation should be
deepened, followed by administration of a rapid-onset
neuromuscular blocking drug if necessary.

If negative-pressure pulmonary oedema does occur,
removal of oedema fluid from the airway is achieved by
applying positive pressure to the lungs rather than by
attempting to suction the fluid from the airway [236, 237].
Suction increases fluid loss and interrupts delivery of
oxygen and application of positive pressure to the lungs,
aggravating hypoxaemia [240, 241]. Suctioning of the
airway is appropriate only as part of the management of
negative-pressure pulmonary oedema when itis required to
provide a view for tracheal intubation. When pulmonary
oedema fluid is copious, keeping the heat and moisture
exchange filter non-dependent helps avoid it becoming
blocked [242]. Diuretics are not beneficial in negative-
pressure pulmonary oedema and may aggravate
hypovolaemia resulting from transfer of fluid to the lungs
[236].

Laryngospasm

Laryngospasm may cause partial or complete upper
airway obstruction. Partial upper airway obstruction is
typically associated with stridor in the spontaneously
breathing patient. Other causes of upper airway
obstruction or increased airway pressure (foreign body;
blood clot; gastric regurgitation; collapse of pharyngeal
tissues; bronchospasm) may be difficult to distinguish
from laryngospasm and should always be considered
[101]. A stepwise approach to treatment of laryngospasm
is outlined in Fig. 6 [14, 101, 243-245]. Upper airway
obstruction that does not resolve with administration of
an intubating dose of neuromuscular blocking drug is not
due to laryngospasm, and other causes should be
sought. If specific therapies for laryngospasm are
unsuccessful, standard optimisations to restore upper
airway patency by each of the lifelines should be
implemented, with progression to neck rescue when
required. Any persistent hypoxaemia, high airway
pressure or inadequate end-tidal carbon dioxide should

then be managed accordingly.
Gastric regurgitation or pulmonary aspiration

If gastric regurgitation occurs, the patient should be placed

either on their side or in the head-down position [91, 246,
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247]. Wide-bore suction is preferred over a standard
Yankauer sucker for large volume, viscous or semi-solid
regurgitated material [181]. Care should be taken to avoid
stimulation of the gag reflex, which may trigger or worsen
vomiting. If significant pulmonary aspiration has occurred,
consider the need for bronchoscopy [145, 248-250].

Airway conversion

The substitution of one successfully established lifeline for
another, or between a lifeline and a neck airway, can be
classified as either conversion or replacement [178]. Airway
conversion procedures are characterised by the continuous
ability to maintain alveolar ventilation, or the presence of a
guide that facilitates rapid restoration of alveolar ventilation
(e.g. tracheal intubation via a supraglottic airway) [178].
Conversion techniques lie on a spectrum, with the most
conservative techniques providing both (see online
Supporting Information Appendix S4 or https://www.
UniversalAirway.org/conversion). In  contrast, airway
replacement techniques inevitably interrupt alveolar
ventilation via the initial lifeline until it can be restored via
the subsequent lifeline, and do not employ a guide in the
airway (e.g. removal of a supraglottic airway to attempt
tracheal intubation) [178]. Replacement techniques are
more accurately conceptualised as discontinuation of
airway management coupled with planned immediate
airway restoration using an alternative lifeline. When a
tracheal tube or supraglottic airway is in situ, and
substitution of lifelines is required, airway conversion is
preferred over airway replacement procedures, particularly
when the margin of safety from hypoxaemia is reduced
[178,251].

Airway conversion requires an equivalent level of
evaluation, strategy formulation, preparation and vigilance
to that necessary for tracheal intubation and extubation.
This includes plans for airway rescue, as conversion does
not eliminate the risk of airway obstruction [178]. Unless
spontaneous respiration is required to maintain alveolar
ventilation, deep neuromuscular blockade during
conversion procedures typically improves safety by
reducing the risk of airway loss due to coughing or
laryngospasm and by facilitating airway rescue. When
tracheal tube exchange is performed, an airway exchange
catheter rather than a bougie should be used due to its
greater length [43, 214].

Discussion
Planned extubation is always an elective procedure.
Adverse events during extubation are common,

highlighting the importance of performing a structured risk
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MANAGEMENT OF LARYNGOSPASM

INITIAL MANAGEMENT
Consider calling for help

Remove potential precipitants
(consider aspiration, minimise stimulation)

100% Oxygen
Optimise upper airway patency
CPAP via tight-fitting facemask

Larson’s manoeuvre*

Low dose propofol

REFRACTORY MANAGEMENT
If laryngospasm persists or desaturation/bradycardia occurs

Call for help

Induction dose propofol

Intubating dose suxamethonium or rocuronium

AIRWAY OBSTRUCTION OR HIGH VENTILATION PRESSURE THAT DOES NOT
RESOLVE WITH AN INTUBATING DOSE OF NMBD IS NOT DUE TO LARYNGOSPASM.

THE MANAGEMENT OF BRADYCARDIA OCCURRING SECONDARY TO HYPOXAEMIA
IS TO RESOLVE HYPOXAEMIA RATHER THAN TO ADMINISTER ATROPINE,

*Larson’s manoeuvre: bilateral intense force applied high up between the posterior ramus of mandible & the mastoid
process, just below the skull base. Force is directed medially, superiorly and posteriorly, towards the styloid process.

TAdministration of atropine is appropriate to treat bradycardia associated with use of suxamethonium

Doses

Low dose propofol: 0.25mg/kg IV

Induction dose propofol: 2-4mg/kg IV

Intubating dose suxamethonium: 1-2mg/kg IV/10, 2-4mg/kg IM
Intubating dose rocuronium: 1.5mg/kg IV

[©TEG ©Copyright Nicholas Chrimes 2026 on behalfof the Project for Universal Airways. This work under a Creative Ct jon-NonCx
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Figure 6 Stepwise treatment of laryngospasm [14, 101, 243-245]. This has been designed to be used as an implementation
tool. A high-resolution version is available for download at https://www.Universal Airway.org/downloads. Printing and

laminating at A3 size is recommended. CPAP, continuous positive airway pressure; NMBD, neuromuscular blocking drug; IV,
intravenous; IM, intramuscular; |O, intra-osseous.
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assessment and linking this assessment to a comprehensive
extubation strategy. Extubation warrants the same level of
evaluation, strategy formulation, preparation and vigilance
as are required for tracheal intubation. When substitution of
an existing tracheal tube or supraglottic airway device is
required, airway conversion procedures are typically
preferred to airway replacement procedures.

The principles outlined in this guideline are applicable
across geographical boundaries, patient populations and
clinical contexts. This includes adults and children in the
operating theatre, emergency department and intensive
care unit. While extubation is a less common procedure in
emergency medicine, it may be performed following short-
term tracheal intubation for decreased conscious state
(intoxication or overdose); to facilitate imaging in patients
who are unable to cooperate; or to provide airway
protection during procedures requiring sedation. These
guidelines apply equally to these situations. Although every
effort was made to address common principles relating to
discontinuation of airway support across all airway lifelines
and patient types, more nuanced aspects of these specific
contexts had to be omitted in the interests of the length and
clarity of the document. It is recognised that, in some
settings, system constraints may make immediate
implementation of some recommendations infeasible. In
the interim, these recommendations should be viewed as
aspirational.

As infrequent, unanticipated, life-threatening events do
not lend themselves to experimental research, the level of
evidence for most recommendations is necessarily expert
opinion. These guidelines may have benefited from seeking
feedback from patients and policy makers.

Effective translation of these guidelines into clinical
practice requires practitioners to be trained in their use.
Free educator and learner resources will progressively be
made available at https://www.UniversalAirway.org/
training.

Review of these guidelines, ideally by a group including
representatives from the major international airway
societies, is intended to be undertaken within 10 years of
publication. Until then, it is hoped that these guidelines
improve the safety of tracheal extubation globally.
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