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Abstract
Background Appropriate planning is crucial to avoid
morbidity and mortality when difficulty is anticipated with
airway management. Many guidelines developed by
national societies have focused on management of
difficulty encountered in the unconscious patient;
however, little guidance appears in the literature on how
best to approach the patient with an anticipated difficult
airway.
Methods To review this and other subjects, the Canadian
Airway Focus Group (CAFG) was re-formed. With
representation from anesthesiology, emergency medicine,
and critical care, CAFG members were assigned topics for
review. As literature reviews were completed, results were
presented and discussed during teleconferences and two
face-to-face meetings. When appropriate, evidence- or
consensus-based recommendations were made, and levels
of evidence were assigned.
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Principal findings Previously published predictors of
difficult direct laryngoscopy are widely known. More
recent studies report predictors of difficult face mask
ventilation, video laryngoscopy, use of a supraglottic
device, and cricothyrotomy. All are important facets of a
complete airway evaluation and must be considered when
difficulty is anticipated with airway management. Many
studies now document the increasing patient morbidity
that occurs with multiple attempts at tracheal intubation.
Therefore, when difficulty is anticipated, tracheal
intubation after induction of general anesthesia should
be considered only when success with the chosen
device(s) can be predicted in a maximum of three
attempts. Concomitant predicted difficulty using
oxygenation by face mask or supraglottic device
ventilation as a fallback makes an awake approach
advisable. Contextual issues, such as patient cooperation,
availability of additional skilled help, and the clinician’s
experience, must also be considered in deciding the
appropriate strategy.
Conclusions With an appropriate airway evaluation and
consideration of relevant contextual issues, a rational
decision can be made on whether an awake approach to
tracheal intubation will maximize patient safety or if
airway management can safely proceed after induction of
general anesthesia. With predicted difficulty, close
attention should be paid to details of implementing the
chosen approach. This should include having a plan in
case of the failure of tracheal intubation or patient
oxygenation.
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Résumé
Contexte Une planification adaptée est essentielle afin
d’éviter la morbidité et la mortalité lorsqu’on prévoit des
difficultés dans la prise en charge des voies aériennes. De
nombreuses recommandations émises par des sociétés
nationales mettent l’emphase sur la gestion des difficultés
rencontrées chez le patient inconscient. Toutefois, il
n’existe dans la littérature que peu de suggestions sur la
façon d’approcher le patient chez qui les difficultés sont
prévisibles.
Méthode Afin de passer en revue ce sujet et d’autres, le
Canadian Airway Focus Group (CAFG), un groupe dédié à
l’étude de la prise en charge des voies aériennes, a été
reformé. Les membres du CAFG représentent diverses
spécialités soit l’anesthésiologie, la médecine d’urgence et
les soins intensifs. Chaque participant avait pour mission
de passer en revue des sujets précis. Les résultats de ces
revues ont été présentés et discutés dans le cadre de
téléconférences et de deux réunions en personne.
Lorsqu’indiqué, des recommandations fondées sur des
données probantes ou sur un consensus ont été émises. Le
niveau de confiance attribué à ces recommandations a
aussi été défini.
Constatations
principales Plusieurs
éléments
permettant de prédire la laryngoscopie directe difficile
sont connus. Des études plus récentes décrivent aussi les
éléments permettant d’anticiper des difficultés lors de la
ventilation au masque facial, de la vidéolaryngoscopie, de
l’utilisation d’un dispositif supraglottique ou de la
réalisation d’une cricothyrotomie. Tous ces éléments
doivent être pris en compte lors de l’évaluation du
patient chez qui des difficultés sont anticipées lors de la
prise en charge des voies aériennes. De nombreuses études
rapportent une morbidité accrue liée à des tentatives
multiples d’intubation trachéale. Planifier de procéder à
l’intubation trachéale après l’induction de l’anesthésie
générale n’est donc recommandé que pour les patients chez
qui la ou les techniques prévues ne nécessiteront pas plus
de trois tentatives. Il est recommandé de prioriser d’emblée
une approche vigile dans les cas où des difficultés reliées à
l’utilisation du masque facial ou d’un dispositif
supraglottique sont prévues. L’établissement d’une
stratégie de prise en charge doit tenir compte d’éléments
contextuels telles la collaboration du patient, la
disponibilité d’aide supplémentaire et de personnel
qualifié, et l’expérience du clinicien.
Conclusion Une évaluation adaptée des voies aériennes
ainsi que les éléments contextuels propres à chaque
situation sont les bases qui permettent de déterminer de
manière rationnelle si l’intubation trachéale vigile est apte
à optimiser la sécurité du patient, ou si la prise en charge
des voies aériennes peut être réalisée de manière
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sécuritaire après l’induction de l’anesthésie générale.
Lorsqu’on prévoit des difficultés, une attention
particulière doit être portée aux détails nécessaires au
succès de l’approche envisagée. De plus, il convient
d’avoir un plan en cas d’échec de l’intubation trachéale ou
si l’oxygénation du patient s’avérait difficile.

What other recommendation statements are available
on this topic?
Many developed countries have published national
guidelines and recommendations on management of the
difficult airway. Most of these recommendations emphasize
management of the already unconscious patient in whom
difficulty has been encountered.
Why were these recommendations developed?
Little guidance is provided by many of the existing
guidelines on planning and decision-making for the
patient with an anticipated difficult airway. These
recommendations were developed to help address this gap.
How do these statements
recommendations?

differ

from

existing

These statements aim to address situations where the
patient with a predicted difficult tracheal intubation can be
safely managed after induction of general anesthesia or
where an awake approach should be considered.
Why do these statements
recommendations?

differ

from

existing

These recommendations differ from existing consensus
guidelines to reflect the widespread availability of recent
innovations in airway management equipment and
clinicians’ increasing familiarity with these newer
devices.
Contents
Methods
Airway evaluation: anticipating the difficult airway
Options when difficult tracheal intubation is anticipated
Avoiding tracheal intubation
Proceeding with tracheal intubation: options
Deciding on awake or post-induction tracheal
intubation
The elective surgical patient with a difficult airway
The uncooperative patient with a difficult airway
The emergency patient with a difficult airway

The difficult airway with recommendations – Part II

1121

Implementation: proceeding with anticipated difficult
tracheal intubation
Awake tracheal intubation
FAILED AWAKE INTUBATION
INADVERTENT LOSS OF AIRWAY DURING ATTEMPTED AWAKE
INTUBATION

Post-induction tracheal intubation when difficulty is
predicted
PREPARATION
PRE- AND PERI-INTUBATION OXYGENATION
EQUIPMENT CHOICE
ABLATION OR MAINTENANCE OF SPONTANEOUS VENTILATION
CHECKING FOR EFFICACY OF FACE MASK VENTILATION
BEFORE
ADMINISTRATION
OF
AFTER
INDUCTION,
A NEUROMUSCULAR BLOCKING AGENT (NMBA)
USE OF A SHORT- OR INTERMEDIATE-ACTING NMBA
CRICOID PRESSURE
DIFFICULT TRACHEAL INTUBATION ENCOUNTERED IN THE
UNCONSCIOUS PATIENT

Obstructing airway pathology
Inhalational induction with obstructing
pathology
The ‘‘double setup airway intervention’’

airway

The morbidly obese patient
Tracheal extubation in the patient with a difficult
airway
Summary of recommendations
References

DISCLAIMER:
Care has been taken to confirm the accuracy of the information
presented and to describe generally accepted practices. The authors
accept that medical knowledge is an ever-changing science that
continually informs, improves, and alters attitudes, beliefs, and
practices.
Recommendations are not intended to represent or be referred to as a
standard of care in the management of the difficult or failed airway.
Application of the information provided in a particular situation
remains the professional judgement and responsibility of the
practitioner.

When planning how to approach the anticipated difficult
airway, the primary focus should be on ensuring adequate
oxygenation and ventilation and not simply on intubating
the trachea. Management of the anticipated difficult airway
follows an assessment of the probable success of
ventilation by face mask or supraglottic device (SGD) as
well as direct or indirect (e.g., video) laryngoscopy,
tracheal intubation and surgical airway access.1
Unfortunately, predicting difficulty with these measures

remains an imperfect science. Furthermore, surveys
suggest that clinicians’ management choices vary widely
even when significant difficulty is predicted.2-4
There is agreement in many national consensus guidelines
on the importance of performing an airway evaluation to
predict difficulty with airway management.5-10 Unfortunately,
once identified, some guidelines fail to provide sufficient
guidance on how to proceed, simply implying that tracheal
intubation should be performed awake when difficulty is
anticipated. Certainly, as highlighted by the 4th National Audit
Project (NAP4) from the United Kingdom, airway-related
patient morbidity and mortality can occur following induction
of general anesthesia when difficult tracheal intubation is
predicted.11 Sponsored by the Difficult Airway Society and
the Royal College of Anaesthetists, the NAP4 study reported
complications of airway management associated with nearly
three million airway interventions in the United Kingdom
during a 12-month period. Difficulty had been anticipated in
most of the 43 operative patients in whom the initial attempts
at tracheal intubation failed. The most common problem
identified was the ‘‘failure to plan for failure’’.11 When
difficulty is anticipated, airway management after induction of
general anesthesia can be justified only when the risk of failure
to oxygenate is low and when an appropriate backup plan can
be quickly implemented.
Historically, airway assessment has focused mainly on
predictive tests of successful direct laryngoscopy. These
tests had limited sensitivity and specificity, resulting in
both unanticipated failures to obtain a view of the larynx12
and unnecessary awake tracheal intubations. Patient safety
was assigned a higher priority than comfort so awake
intubations were appropriately advocated when uncertainty
existed. Nevertheless, with recent innovations (e.g., video
laryngoscopes) and alternative methods of providing
oxygenation (e.g., supraglottic airways), it may be that
more patients can be safely managed after induction of
general anesthesia.
This article, the second of two publications, seeks to
address the approach to a patient with an anticipated
difficult airway as well as implementation of the chosen
approach. The first article in the series addressed
difficult tracheal intubation encountered in the already
unconscious patient.13 The two publications aim to provide
recommendations and a cognitive framework to inform
clinician decision-making in the interest of patient safety,
regardless of specialty or practice environment.

Methods
The methods presented are identical to those described in
the companion article13 and are reproduced here for the
benefit of the reader. The Canadian Airway Focus Group
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(CAFG) was originally formed in the mid-1990s and
published recommendations for the management of the
unanticipated difficult airway in 1998.5 Four of the original
CAFG members rejoined the current iteration, and the first
author invited an additional 14 clinicians with an interest in
airway management to participate. The current Focus
Group includes representatives from anesthesiology,
emergency medicine, and critical care.
Topics for review were divided among the members, and
participants conducted a literature review on their topic(s).
Electronic literature searches were not conducted according
to a strict protocol, but participants were instructed to search,
at a minimum, Medline and EMBASE databases together
with the Cochrane Central Register of Controlled Trials
(CENTRAL). Search strings were determined by individual
participants. A worksheet was completed for each topic with
details of the search strategy, a synopsis of the relevant
studies, an overall summary of findings, the perceived
quality of evidence, and the author’s suggestion(s) for
strength of recommendation (see below). Once finished,
worksheets were made available to the CAFG membership
on a file hosting service.
The Focus Group convened regularly by teleconference,
and face-to-face meetings occurred on two occasions
during the 24 months taken to complete the process.
Worksheet authors presented their topics to the members,
who then arrived at consensus on overall quality of
evidence and any recommendations. In the event that
evidence was of low quality or altogether lacking, ‘‘expert
opinion’’ by consensus was sought. Finally, a draft of the
completed manuscripts was distributed to all members for
review prior to submission.
The strength of a recommendation and assignment of
level of evidence were modelled after the GRADE system,
as per previously published criteria.14,15 When made,
formal strength of recommendations adhere to the
following descriptors:
•

•

•

•

Strong recommendation for – most patients should
receive the intervention; most patients in this situation
would want the recommended course of action;
Weak recommendation for – most patients would
want the suggested course of action, but some would
not; the appropriate choice may vary for individual
patients.
Strong recommendation against – most patients
should not receive the intervention; most patients in
this situation would not want the suggested course of
action;
Weak recommendation against – most patients would
not want the suggested course of action, but some
would; the appropriate choice may vary for individual
patients.
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Three levels of evidence were applied,14 as follows:
•

•

•

Level of evidence A (High) – systematic reviews of
randomized controlled trials (RCTs), RCTs without
important limitations, or observational studies
providing overwhelming evidence;
Level of evidence B (Moderate) – RCTs with
limitations, observational studies with significant
therapeutic effect;
Level of evidence C (Low) – RCTs with significant
limitations, observational studies, case series, or
published expert opinion.

When a level of evidence is not specifically supplied,
recommendations reflect the consensus opinion of the
authors.

Airway evaluation: anticipating the difficult airway
An airway evaluation should be performed on every patient
requiring airway management (Strong recommendation
for, level of evidence C). For the patient requiring tracheal
intubation, an airway evaluation is performed primarily to
help decide if intubation can be safely performed after the
induction of general anesthesia (with or without
maintenance of spontaneous ventilation) or if intubation
should proceed with the patient awake. Even if a lack of
patient cooperation precludes a complete airway evaluation
or the option of awake intubation, performing this step
serves as a ‘‘cognitive forcing strategy’’16 to encourage
appropriate planning and preparation for the airway
intervention, however undertaken.
A complete airway evaluation should include an
assessment of not only the predicted ease or difficulty of
tracheal intubation (Tables 1 and 2) but also the predicted
success of fallback options to achieve oxygenation, such as
face mask ventilation (Table 3), SGD use (Table 4), and
surgical airway (Table 5)1 (Strong recommendation for,
level of evidence C). As the number of predictors of
difficulty increases, so does the probability of actually
Table 1 Predictors of difficult direct laryngoscopy17,20-35
• Limited mouth opening
• Limited mandibular protrusion
• Narrow dental arch
• Decreased thyromental distance
• Modified Mallampati class 3 or 4
• Decreased submandibular compliance
• Decreased sternomental distance
• Limited head and upper neck extension
• Increased neck circumference

The difficult airway with recommendations – Part II
Table 2 Predictors of difficult GlideScopeTM and Trachlight use
Predictors of difficult GlideScope

TM

use
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Options when difficult tracheal intubation is anticipated

36,37

• Cormack-Lehane Grade 3 or 4 view at direct laryngoscopy
• Abnormal neck anatomy, including radiation changes, neck scar,
neck pathology, and thick neck
• Limited mandibular protrusion
• Decreased sternothyroid distance
Predictors of difficult Trachlight lighted stylet use38,39
• Thick neck
• Neck flexion deformity
• Large tongue/epiglottis

Table 3 Predictors of difficult face mask ventilation40-44
• Higher body mass index or weight
• Older age

Avoiding tracheal intubation
When difficult tracheal intubation is anticipated in the
surgical patient, it may be feasible to proceed without
general anesthesia or with general anesthesia but without
tracheal intubation. However, if general anesthesia with
tracheal intubation would normally occur for the
procedure, a careful risk-to-benefit assessment must be
undertaken before proceeding without an airway secured
by a tracheal tube. The following options can be
considered:
Proceeding with regional or infiltration anesthesia:
Regional (e.g., neuraxial or peripheral nerve block) or
infiltration (local) anesthesia may be an option for surgery,
with the following provisos:

• Male sex
• Limited mandibular protrusion
• Decreased thyromental distance
• Modified Mallampati class 3 or 4
• Beard

•
•
•

• Lack of teeth
• History of snoring or obstructive sleep apnea
• History of neck radiation

Table 4 Predictors of difficult supraglottic device use*45-53
• Reduced mouth opening
• Supra- or extraglottic pathology (e.g., neck radiation, lingual
tonsillar hypertrophy)
• Glottic and subglottic pathology
• Fixed cervical spine flexion deformity
• Applied cricoid pressure
• Male sex*
• Increased body mass index*
• Poor dentition*
• Rotation of surgical table during case*
*Some of the listed predictors are device-specific: the latter four
predictors originate from a single study using the LMA UniqueTM53

encountering problems.17,18 In addition to physical
examination and a history of prior difficulties provided
by the patient, records of previous airway interventions,
imaging studies, electronic databases and letters carried by
the patient should be considered if time permits and records
can be sourced. Other contextual issues must also be
considered, including patient cooperation, the clinician’s
skill and experience, availability of additional skilled help,
and whether the desired equipment is accessible.19

•

Easy access to the airway during the case is advisable;
The nerve block must be compatible with the estimated
duration of the surgical procedure;
Interrupting the surgery must be feasible in case an
intraoperative awake intubation or re-do of the block is
required;
The necessary equipment and expertise must be
available to manage the airway in case complications
of the block result in loss of consciousness or
respiratory compromise.

If regional or local anesthesia is elected in the patient
with anticipated difficult tracheal intubation, the surgical
safety briefing should include the anesthesiologist’s
planned strategy for conversion to general anesthesia, if
required intraoperatively.
General anesthesia using SGD or face mask
ventilation: Successful use of SGDs has been reported in
patients who are known or suspected to be difficult to
intubate by direct laryngoscopy.56-60 Nevertheless, the
NAP4 study documented cases where inappropriate use of
a SGD to avoid difficult tracheal intubation resulted in
patient morbidity.61 If difficult tracheal intubation is
predicted but intubation is not absolutely required for the
safe conduct of general anesthesia, use of a SGD may be
considered provided the patient is at low risk of aspiration
and a plan has been made for managing intraoperative
failure of ventilation or oxygenation.
Deferring surgery: For the elective surgical patient
with predicted difficult tracheal intubation, the option of
not proceeding with surgery at that time (or at all) should
be considered. This choice may be especially relevant if
working in unfavourable conditions (e.g., lacking access to
difficult airway equipment and/or additional skilled help),
as may be the case in some remote locations. Under such
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Table 5 Predictors of difficult cricothyrotomy54,55
• Difficulty identifying the location of the cricothyroid membrane:
– Female sex
– Age \ 8 yr
– Thick/obese neck
– Displaced airway
– Overlying pathology (e.g., inflammation, induration, radiation,
tumour).
• Difficult access to the trachea through the anterior neck:
– Thick neck/overlying pathology

J. A. Law et al.

often successful, this approach may result in patient apnea,
suboptimal intubating conditions (including reflex glottic
closure with airway instrumentation), and regurgitation/
aspiration due to gag reflex activation.
Very rarely, establishing femorofemoral cardiopulmonary
bypass under local anesthesia may be indicated prior to
induction of general anesthesia, chiefly when disease
intrinsic66-68 or extrinsic69,70 to the tracheal lumen threatens
complete tracheal obstruction with the onset of general
anesthesia.

– Fixed cervical spine flexion deformity

circumstances, airway management might be deferred until
suitable equipment and/or expertise is in place.
The out-of-operating room (OR) emergency:
Management of the emergency patient with known or
presumed difficult tracheal intubation cannot be deferred.
Nevertheless, it may be possible to sustain oxygenation
using nasal cannulae with high flows of humidified oxygen,
noninvasive ventilation (e.g., continuous or bilevel positive
airway pressure), assisted face mask ventilation, or
placement of a SGD pending the arrival of additional
expertise or equipment for tracheal intubation.
Occasionally, this may permit an underlying condition
(e.g., congestive heart failure or acute respiratory failure)
to be treated to the point that tracheal intubation is no
longer required.62-65
Proceeding with tracheal intubation: options
When difficulty is predicted and tracheal intubation cannot
be avoided, a number of options exist for how to proceed.
Further details on the following options appear in
subsequent sections.
Awake tracheal intubation: This can occur via the oral
or nasal transglottic route, awake tracheotomy, or awake
cricothyrotomy. This is generally facilitated by local
anesthesia, with or without judicious sedation.
Tracheal intubation after induction of general
anesthesia:
•

•

Induction with ablation of spontaneous ventilation
using a bolus dose of sedative-hypnotic and
optimizing
intubating
conditions
with
a
neuromuscular blocking agent;
Induction while maintaining spontaneous ventilation
via inhalation of volatile anesthetic or infusion of a
sedative-hypnotic such as propofol.

Especially in out-of-OR settings for urgent or
emergency cases, tracheal intubation is sometimes
facilitated only by moderate to deep sedation. While
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Deciding on awake or post-induction tracheal
intubation
With anticipated difficult tracheal intubation that cannot be
avoided, the clinician must decide if intubation can proceed
safely after induction of general anesthesia or if it would be
achieved more safely in the awake patient. Although
complications up to and including loss of the airway can
occur during attempted awake intubation,71-73 an awake
approach can potentially confer a safety benefit by having
the patient maintain airway patency, gas exchange, and
protection of the airway against aspiration of gastric
contents or blood during the intubation process.
The following discussion and accompanying flow
diagram (Figure) attempt to identify the relevant factors
that must be weighed when creating a patient-specific
airway strategy. Neither discussion nor flow diagram is
meant to be prescriptive. Many factors impact the decision,
including patient cooperation, consent, and the clinician’s
expertise.
Two primary questions should be addressed:
If general anesthesia is induced, is tracheal
intubation predicted to succeed with the chosen
technique(s)? Guidance to help answer this question
comes from the published studies on predictors of
difficult tracheal intubation. Most of these studies relate
to direct laryngoscopy (Table 1). Fewer studies have been
published on the predictors of difficulty using alternative
techniques such as video laryngoscopy (Table 2). Thus, if
the intended ‘‘Plan A’’ or ‘‘Plan B’’ intubation technique
includes the use of an alternative to direct laryngoscopy,
the clinician must estimate the probability of success in his
or her hands under the prevailing conditions.
Data from within74-76 and outside the operating room
(OR)77-81 point to increasing morbidity with multiple
intubation attempts. Any doubt about whether tracheal
intubation will succeed in the anesthetized patient in a
maximum of three attempts using direct laryngoscopy or an
alternative to direct laryngoscopy would favour an awake
approach.

The difficult airway with recommendations – Part II
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Figure Flow diagram: anticipated difficult tracheal intubation. SGD = supraglottic device; IV = intravenous; RSI = rapid sequence induction/
intubation

If tracheal intubation fails, will oxygenation by face
mask or SGD succeed? When difficult tracheal intubation
is predicted, evaluation of the probable success of fallback
oxygenation by face mask or SGD ventilation is especially
warranted. Predictors of difficult face mask (Table 3) and
SGD (Table 4) ventilation have been studied and
published. In most situations, significant predicted
difficulty with both tracheal intubation and face mask or
SGD ventilation should be taken as a strong signal to
consider awake intubation, particularly in the cooperative
elective surgical patient (Strong recommendation for, level
of evidence C).
It should be emphasized that overlap exists between
some predictors of difficult direct and video laryngoscopy
and those of difficult face mask ventilation. As such, when
difficult laryngoscopy is predicted, a careful and deliberate
assessment of predicted ease of face mask ventilation
should occur. Consideration should also be given to the
probability that successful ventilation by face mask or SGD
may diminish with repeated intubation attempts.

Other patient or contextual issues may impact the
decision of whether to proceed with tracheal intubation
before or after induction of general anesthesia, and these
issues should be considered19 (Strong recommendation for,
level of evidence C). Although not an exhaustive list, if any
of the following issues coincide with predicted difficult
intubation, an awake approach may be most prudent:
Anticipated short safe apnea time: With the onset of
apnea, rapid oxygen desaturation can be anticipated in the
patient with decreased functional residual capacity,
increased oxygen consumption, or low starting oxygen
saturation. This will shorten the available time for
intubation attempts before oxygen desaturation
supervenes. Patients with respiratory or metabolic
acidosis may also be less tolerant of apnea.
Significant risk of aspiration: When practical, awake
intubation should be considered for the patient with
predicted difficult tracheal intubation who is also at
increased risk of regurgitation and aspiration of gastric
contents.
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Presence of obstructing airway pathology: Significant
intrinsic, extrinsic, or incipient obstructing airway
pathology should prompt consideration of awake
management. In the NAP4 study, a number of cases were
documented where attempted post-induction tracheal
intubation resulted in serious patient morbidity in the
presence of obstructing airway pathology.76
Additional skilled help not available: Skilled
assistance during the management of a difficult airway is
of considerable importance. Its absence should elevate the
option of awake management (although this too may
necessitate additional assistance).
Clinician inexperienced with planned technique or
device not available: The clinician must be competent and
experienced with the planned intubation technique(s) when
a post-induction approach is contemplated, and the
preferred device(s) must be readily available.
Thus, for the patient with anticipated difficult tracheal
intubation, a post-induction approach may be considered if
successful intubation is anticipated with the chosen
technique(s) within three attempts, successful fallback
oxygenation by face mask or SGD ventilation is predicted,
and other patient and contextual issues are favourable.
Conversely, if there is a significant risk that tracheal
intubation may require more than three attempts despite
optimized conditions, face mask ventilation or SGD
ventilation is also predicted to be difficult, or other
patient and contextual issues are unfavourable (e.g., lack
of additional skilled help), the risk of failed oxygenation is
elevated and an awake approach is prudent (Figure).

The elective surgical patient with a difficult airway
The cooperative elective surgical patient must be optimized
preoperatively and managed in the safest way possible.
When difficult tracheal intubation is anticipated in this
population, proceeding with post-induction tracheal
intubation should occur only with an estimated margin of
safety equivalent to that of an awake intubation (Strong
recommendation for, level of evidence C). Perceived time
(‘‘production’’) pressure must not be allowed to impact the
decision.

J. A. Law et al.

awake intubation is unusual when the technique and its
rationale are advanced with confidence and empathy, along
with the risks of the alternatives.
All options for proceeding with anticipated difficult
tracheal intubation of the uncooperative patient involve
risk: the clinician’s job is to manage the risk. The benefit of
proceeding with tracheal intubation at that time must
exceed the risk of deferring intubation. If proceeding, even
with an experienced airway manager in attendance, the
location of additional skilled help should be established.
When significant difficulty is predicted and a lack of
patient cooperation precludes the provider’s usual awake
intubation technique(s), one of the following options can be
considered to facilitate tracheal intubation:
Maintenance of spontaneous ventilation
•

•

•

Blind or bronchoscopic-aided nasal intubation (if not
contraindicated), with or without use of gentle physical
restraint, and application of local anesthesia as the
situation permits;
Judicious sedation with a pharmacologic agent less
likely to have an adverse impact on airway tone or
respiratory effort (e.g., ketamine, dexmedetomidine, or
haloperidol), with application of local anesthesia as the
situation permits;
Induction of general anesthesia while maintaining
spontaneous ventilation using inhalation of volatile
anesthetic or an intravenous infusion of sedativehypnotic.

Ablation of spontaneous ventilation
Occasionally, intravenous induction of general anesthesia
using a bolus of sedative-hypnotic and neuromuscular
blockade (e.g., rapid sequence intubation [RSI]) must be
considered in the uncooperative patient with a difficult
airway if techniques maintaining spontaneous ventilation
have failed or are predicted to fail. This situation demands
appropriate preparation, including a ‘‘double setup airway
intervention’’, whereby personnel and equipment are
standing by to enable immediate cricothyrotomy in the
event of failed oxygenation. See the section titled ‘‘The
double setup airway intervention’’.

The uncooperative patient with a difficult airway
A lack of patient cooperation may preclude the option of
awake tracheal intubation. This subsection refers to the
actively uncooperative patient (as with many pediatric
patients or adults with cognitive impairment, brain injury,
or hypoxemia) and not patient refusal or clinician
discomfort with awake techniques. Patient refusal of an
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The emergency patient with a difficult airway
Within or outside the OR, management of the critically ill
emergency patient with a difficult airway is particularly
challenging. Such patients generally have limited reserves,
may be hypoxemic at presentation, difficult to adequately
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pre-oxygenate, and can rapidly desaturate with the onset of
apnea. They must be assumed to be at increased risk of
aspiration of gastric contents. Outside the OR, the risk of
difficult tracheal intubation is higher and is associated with
greater morbidity if multiple intubation attempts are
required.77-81 There may be difficulties with access to the
patient and optimum positioning. Manual in-line
stabilization of the cervical spine and cricoid pressure
may interfere with insertion of the laryngoscope, laryngeal
exposure, or insertion of SGDs. In some centres, nonanesthesiologists may have few opportunities for airway
management. This can be compounded by a limited
selection of equipment and lack of access to additional
skilled help. Airway management generally cannot be
cancelled or deferred, and poor patient cooperation can
adversely impact both the completeness of an airway
assessment and options (e.g., awake intubation) for tracheal
intubation.
The foregoing factors place emergency patients at
higher risk of complications during attempted airway
management; however, the principles outlined in the
preceding sections remain applicable. While the need for
tracheal intubation is often urgent in the critically ill
patient, when difficulty is anticipated, there is often time to
achieve topical airway anesthesia for awake intubation or
to enlist additional skilled help. When rapid sequence
intubation is required and difficulty is anticipated, requisite
preparations should occur (see PREPARATION section below).
Evidence that adverse events escalate with multiple
intubation attempts in the critically ill population77-81
suggests that the most expert airway manager available
should perform airway interventions in the emergency
patient.

Implementation – proceeding with anticipated difficult
tracheal intubation
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not necessarily a goal during awake intubation.
Supplemental oxygen is useful and can be administered
by nasal cannulae. Awake intubation in the elective
surgical patient will most often proceed using a flexible
intubating bronchoscope, but it can also occur with other
devices alone or in combination (e.g., video laryngoscopes,
optical stylets, light wands, or SGDs used as a conduit for
bronchoscopic intubation). Direct laryngoscopy can be
used for awake tracheal intubation (as may occur for the
patient with relatively favourable airway anatomy and
significant hemodynamic instability). Awake tracheotomy
or cricothyrotomy performed under local anesthesia is an
option and may be the safest approach in patients with
symptomatic obstructing airway pathology.
Failed awake intubation
An awake intubation attempt may fail due to inadequate
oropharyngeal or laryngeal airway anesthesia, excessive
secretions or blood, very difficult patient anatomy, lack of
patient cooperation, oversedation, or operator inexperience.
If inadequate local anesthesia is the problem, before
additional agent is administered, the total dose of local
anesthetic already administered should be determined to
avoid toxicity. If local anesthetic toxicity is a worry and the
surgery is elective, the case may be deferred. The clinician
must not feel compelled to proceed with post-induction
intubation following failed awake intubation in elective
surgical patients, as this has resulted in cases of major
morbidity and death.74 In contrast, for the emergency
patient, if additional expertise is unavailable for another
awake intubation attempt, with appropriate preparation,
post-induction tracheal intubation must sometimes be
undertaken.
Inadvertent loss of the airway during attempted awake
intubation

Awake tracheal intubation
Clinicians who manage difficult airways should be
competent in awake tracheal intubation (Strong
recommendation for, level of evidence C). For awake
intubation, an antisialagogue is helpful prior to application
of topical airway anesthesia, unless contraindicated.
Adequate anesthesia of the pharynx, larynx, and trachea
– and nasal cavity if nasal intubation is planned – can be
applied topically or with nerve blocks. The semi-sitting or
sitting position may provide greater airway patency and
patient comfort and is recommended for the procedure
when feasible. Sedation should be limited in an effort to
retain airway patency and patient cooperation – amnesia is

Case reports have been published of complete airway
obstruction
occurring
during
attempted
awake
intubation.71,72,82 This occurs most often in the setting of
obstructing airway pathology;74 possible etiologies include
natural disease progression, excess sedation, reflex glottic
closure, trauma from intubation attempts, or a direct
adverse effect of local anesthetic on upper airway
patency.83,84 The latter phenomenon is infrequent, but it
is important to be aware of this occurrence. This does not
imply that awake transglottic intubation should be avoided
in all patients with obstructing airway pathology, but it
does mandate readiness to proceed rapidly with surgical
access if oxygenation fails.
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Post-induction tracheal intubation when difficulty is
predicted
Preparation
When difficulty is predicted and the decision is made for
tracheal intubation after induction of general anesthesia,
the following preparations should occur (Strong
recommendation for, level of evidence C):
•
•
•
•
•
•

The patient should be placed in an optimum position
with adequate pre-oxygenation;
Equipment should be prepared for the primary
intubation approach (Plan A);
A familiar alternative intubation device should also be
immediately on hand (Plan B);
A suitably sized SGD should be prepared for use;
The location and availability of additional skilled help
should be established;
An ‘‘exit strategy’’ plan for failed tracheal intubation
should be articulated to those participating in the
patient’s care. Such a pre-emptive briefing should be
encouraged and does not suggest an expectation of
failure; rather, it increases the likelihood of a
coordinated and effective response by those involved.
The exit strategy is the plan to engage if tracheal
intubation is unsuccessful within a maximum of three
attempts. It exists to alert the clinician to avoid further
potentially harmful attempts at tracheal intubation.
In the adequately oxygenated patient, exit strategies
include awakening the patient (if not an emergency),
temporizing with face mask or SGD ventilation,
obtaining more expertise or equipment for a further
careful intubation attempt (if this has a high probability
of success), or very rarely, a surgical airway.13

Pre- and peri-intubation oxygenation
All patients with an anticipated difficult tracheal intubation
and planned post-induction intubation should be preoxygenated with 100% oxygen for three minutes of tidal
volume breathing, eight vital capacity breaths over 60 sec,85
or until FEO2 exceeds 90%86 (Strong recommendation for,
level of evidence B). There is evidence that oxygen
desaturation with apnea can be further postponed if preoxygenation is undertaken with the patient in the semi-seated
(Fowler’s) position or with the stretcher or table in the
reverse Trendelenburg position.87-91 Apneic oxygenation92
via nasopharyngeal catheter93,94 or nasal cannulae95 may
also be beneficial during attempted tracheal intubation.
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Equipment choice
No recommendation can be made for the use of a
particular device or class of device for post-induction
tracheal intubation when difficulty is predicted. Video
laryngoscopes can be effective in enabling a view of
the larynx and facilitating intubation when direct
laryngoscopy has failed or is predicted to fail. Other
classes of intubation device can be similarly effective
when difficult tracheal intubation is predicted, including
blind intubation with a lighted stylet or via the
FastrachTM laryngeal mask airway. Some clinicians
may be facile in using the flexible bronchoscope for
post-induction intubation, with or without use of a SGD
as a conduit. Optical indirect laryngoscopes, such as the
AirtraqTM or BullardTM laryngoscope, are also effective
and can be video enabled. Most important is the
clinician’s estimation that the chosen device will
successfully address the anatomic reason for predicted
difficulty with tracheal intubation, that he or she is
experienced with its use, and that it is available.

Ablation or maintenance of spontaneous ventilation
Conditions for tracheal intubation are generally considered
to be optimized with ablation of spontaneous ventilation by
administration of a sedative-hypnotic and neuromuscular
blocking agent. However, inhalational induction of general
anesthesia has been suggested as a method to facilitate
intubation when difficulty is anticipated. The theoretical
safety advantage afforded by inhalational induction (or
induction by infusion of a sedative-hypnotic, e.g., propofol)
relates to maintenance of spontaneous ventilation and
therefore oxygenation during the induction process.96
While inhalational induction is commonly used in the
pediatric population, in adults, it can take time to attain a
sufficiently deep plane of general anesthesia for airway
instrumentation without provoking reflex glottic closure.
Furthermore, as consciousness is lost during anesthetic
induction, the activity of the upper airway dilator muscles
is attenuated, rendering the pharynx vulnerable to collapse
during inspiration.97,98 The tendency of an airway to
collapse is compounded in the presence of negative
intraluminal pressures generated on inspiration within a
narrowed airway.97 If airway collapse occurs during
induction with spontaneous ventilation, it can be
somewhat mitigated by head extension99 and use of a
nasopharyngeal airway while the patient is still in a light
plane of anesthesia.83
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Checking for efficacy of face mask ventilation after
induction, before administration of a neuromuscular
blocking agent
Before administering a neuromuscular blocking agent
(NMBA), confirmation that face mask ventilation is
possible following the induction of general anesthesia has
been advocated as a patient safety measure.100-102 The
theoretical advantage of withholding NMBAs until after
successful face mask ventilation has been demonstrated is
that if significantly difficult face mask ventilation is
encountered, the patient could be allowed to awaken and
the airway subsequently secured awake.103 However, a
review by Calder and Yentis revealed that this
recommendation was not based on published evidence
when it was first mentioned by Stone and Gal in the third
edition of Miller’s Anesthesia.102,103 Furthermore, data
from three prospective studies suggest that neuromuscular
blockade improves or has no effect on face mask
ventilation, but never worsens it.104-106 Once the decision
is made to proceed with tracheal intubation after the
induction of general anesthesia with ablation of
spontaneous ventilation, no recommendation can be made
for or against the practice of checking for efficacy of face
mask ventilation prior to administration of a NMBA. This
applies to patients with both anticipated easy and difficult
tracheal intubation.
Use of a short- or intermediate-acting NMBA
No recommendation can be made on whether to use a
short- (e.g., succinylcholine) or intermediate-acting NMBA
to facilitate tracheal intubation when difficulty is
anticipated. In a failed oxygenation ‘‘cannot intubate,
cannot oxygenate’’ (CICO)107 situation, there is theoretical
evidence that even succinylcholine may not wear off in
time to prevent hypoxic brain injury by allowing
resumption of spontaneous ventilation.108 In addition, an
argument can be made that short-acting NMBAs may not
provide sufficient time for a smooth transition to a ‘‘Plan
B’’ alternative intubation technique before the return of
reflex glottic closure in response to airway instrumentation.
Even with rapid reversal of an intermediate-acting nondepolarizing NMBA (e.g., reversal of rocuronium’s effects
using sugammadex) in a failed oxygenation/CICO
situation, case reports suggest that timely resumption of
adequate spontaneous ventilation may not be
guaranteed.109,110 With no assurance of a sufficiently
early resumption of spontaneous ventilation with either
short-acting NMBAs or rapid-reversal agents, the emphasis
should not lie with the type of NMBA to use when
difficulty is anticipated; rather, it should lie earlier in the
decision process when deciding if awake intubation (or

1129

induction of general anesthesia with maintenance of
spontaneous ventilation) will provide a greater margin of
safety.
Cricoid pressure
The use of cricoid pressure remains controversial.
Randomized controlled trials on its efficacy are lacking
in patients at high risk of regurgitation111-113 and are
unlikely to be forthcoming. Recently, investigators have
identified that the esophagus is not completely obstructed
by cricoid pressure114 and that the cricoid cartilage can
collapse during the application of pressure, thus failing to
compress the esophagus.115 The maneuver is often
performed incorrectly116; it may attenuate lower
esophageal sphincter tone,117 hinder face mask
ventilation, interfere with placement of and ventilation
through SGDs,118,119 and render laryngoscopy and tracheal
intubation more difficult.120 Furthermore, there are reports
that some anesthetists have seen regurgitation despite its
application.121,122 Nevertheless, even if it results in
incomplete esophageal occlusion, there is evidence that
cricoid pressure still leads to compression of the postcricoid hypopharynx, constituting at least some degree of
physical barrier to the passive regurgitation of alimentary
track contents.123 In addition, there are case reports and
series of patients in whom significant regurgitation has
occurred upon release of cricoid pressure after successful
tracheal intubation.124,125
In the NAP4 study, aspiration was the most common
cause of anesthesia-related mortality. Analysis of these
cases suggests that there was a failure to employ a rapid
sequence intubation technique when a significant risk of
aspiration existed.126 As cricoid pressure is likely to have
potential benefits,127 its continued use seems prudent
during rapid sequence intubation in the patient at high
risk of aspiration (Strong recommendation for, level of
evidence C). However, if difficulty is encountered with
face mask ventilation or tracheal intubation, or if SGD
insertion is needed, progressive or complete release of
cricoid pressure is justified.
Difficult tracheal intubation encountered in the
unconscious patient
Difficulty with tracheal intubation will inevitably be
encountered in some patients once unconscious. This
may be expected, especially when post-induction
intubation is elected in the patient with predictors of
difficulty, or it may be unanticipated. Appropriate
management is addressed in the first article of this twopart series.13
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Obstructing airway pathology
The patient with significant obstructing airway pathology
may be maintaining airway patency only with considerable
effort. If time permits, consultation with the attending
surgeon and review of recent imaging studies (e.g., CT
scans) is advisable prior to airway management.
Nasopharyngoscopy may provide useful current
information about the extent, location, and nature of
obstructing or distorting pathology in the pharynx and
larynx.128 Such an examination may help identify patients
in whom an awake technique is appropriate. Awake
bronchoscopic intubation may be feasible for oral cavity
and pharyngeal pathology, although effective topical
airway anesthesia may be difficult to achieve, friable
tumours may bleed easily, anatomic landmarks may be
obscured by edematous tissues, and bronchoscope
manipulation around obstructing lesions can be
challenging. Many such patients will have received
radiation therapy to the upper airway or neck, rendering
tissues friable or less compliant. Bulky lesions of the larynx
may accommodate passage of a bronchoscope, although
complete airway obstruction by the bronchoscope or the
combination of the bronchoscope and tracheal tube may
occur. Thus, awake tracheotomy or cricothyrotomy should
be strongly considered as a primary technique for
significant obstructing airway pathology.
Management of mid- or lower tracheal obstruction
remains controversial.96,129 Rigid bronchoscopy and a
skilled operator should be immediately available in case
tracheal intubation fails to establish oxygenation.83,129
Cricothyrotomy or tracheotomy cannot be relied on to
rescue a more distal airway obstruction.
Inhalational induction with obstructing airway
pathology
Inhalational induction has been used successfully in the
setting of obstructing airway pathology. Nevertheless,
apneic spells, hypoxemia, and hypercarbia can occur with
this approach.96 Episodes of complete airway obstruction
can also occur, following which the patient may not rapidly
awaken as hypoxemia worsens.76 The use of inhalational
induction in this context is controversial, with limited
supporting evidence and varying expert opinion. Although
the number of occasions during the study period in which
the technique was used successfully is not known, the
NAP4 data reveal serious episodes of failure.76 If awake
bronchoscopic intubation or awake tracheotomy is not
considered feasible in the presence of predicted difficult
tracheal intubation due to obstructing airway pathology, a
weak recommendation can be made for the cautious use of
inhalational induction (Weak recommendation for, level of
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evidence C). Nevertheless, if complete obstruction occurs
when using inhalational induction in this setting, an exit
strategy other than awakening the patient must be in place
to rescue the airway.76
The ‘‘double setup airway intervention’’
A ‘‘double setup airway intervention’’ refers to the
immediate availability of equipment and personnel
capable of performing a surgical airway in the event that
oxygenation fails for any reason during attempted tracheal
intubation. Elements of the double setup include
identification and marking of the cricothyroid membrane
location, (sometimes with application of disinfectant
solution to the neck and infiltration of local anesthetic
into the overlying skin), ensuring cricothyrotomy
equipment is in the room, and designation of an
appropriately skilled individual to perform the procedure.
In experienced hands, ultrasound may be helpful to identify
the cricothyroid membrane, but there is no evidence to
support its use in an emergency.
It should be emphasized that rapid cricothyrotomy is
unlikely to succeed and cannot be regarded a prudent
rescue option if access to the cricothyroid membrane is
likely to be very difficult (e.g., in a patient with a very thick
neck, previous neck radiation, or overlying tumour or
inflammation). This situation may mandate awake
tracheotomy under local anesthesia as the preferred
primary technique, performed by a surgeon under
controlled conditions.
A double setup airway intervention should be prepared
whenever the clinician considers a significant possibility of
encountering a failed oxygenation situation during
attempted awake or post-induction airway management
(Strong recommendation for, level of evidence C).

The morbidly obese patient
NAP4 reported a fourfold increase in major airway events
in the morbidly obese population.130 Variously defined as a
body mass index (BMI) [ 35 or 40 kgm-2, morbid
obesity can portend difficulty with most aspects of
airway management. Even below this level, a BMI [ 26
or 30 kgm-2 is an independent predictor of difficult face
mask ventilation.40,42-44 Other conditions frequently
accompanying morbid obesity, such as a thick neck,
history of snoring or obstructive sleep apnea, are
similarly associated with difficult face mask
ventilation.40-44 Studies are contradictory on whether
morbid obesity or its coexisting anatomic or
pathophysiologic features are predictive of difficult direct
laryngoscopy; although again, a thick neck does appear to
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portend difficulty.35,131-137 Appropriate positioning with
‘‘ramping’’ of the patient to align the external auditory
meatus horizontally with the sternum will aid direct
laryngoscopy.87,138,139 Increased BMI is a predictor of
SGD failure,53 and landmark identification and execution
can be challenging for cricothyrotomy (e.g., with a thick
neck, standard tracheotomy or cricothyrotomy cannulae
may fail to reach the trachea).130 Additionally, physiologic
factors, such as rapid oxygen desaturation and increased
risk of aspiration, must be considered. Thus, an especially
careful airway evaluation is warranted in the morbidly
obese patient. When difficult laryngoscopy or intubation is
anticipated, given the potential for difficulty with fallback
oxygenation options and the potentially short safe apnea
time, an awake approach may be safest. Management of the
severely obese patient has recently been reviewed in more
detail elsewhere.140

Tracheal extubation in the patient with a difficult
airway
Numerous reports emphasize the risks associated with
extubation and subsequent loss of the airway.11,141-143 Such
events account for a significant proportion of adverse
respiratory outcomes and are sometimes catastrophic.
While there has been a decrease in adverse respiratory
events associated with tracheal intubation, the same has not
been observed for extubation.74 Many of these outcomes
can be avoided with proper planning and recognition of
risk.144-147 Patients are at particular risk during emergence
from anesthesia, relocation to a recovery area, and
discontinuation of full monitoring. In the recovery area,
recognition and correction of a deteriorating airway can
potentially be delayed. Recovering patients may be under
the influence of medications that depress their respiratory
drive, reduce muscular power, and diminish their
protective reflexes. Critically ill patients are at further
risk because of limited physiologic reserves.
In contrast to tracheal intubation, extubation is almost
always elective, and therefore careful planning is possible.
This should include identification of patients at risk of
failed tracheal extubation, and those with anatomic features
that place them at higher risk of difficult re-intubation
should this prove necessary.146,147 Examples include but
are not limited to patients with a reduced functional
residual capacity, increased work of breathing, reduced
minute ventilation, increased dead space, swelling in or
around the airway, a previously difficult airway, or an
airway where accessibility is challenged.
Planning for extubation begins with ensuring optimal
conditions, including adequate oxygenation and minute
ventilation and intact protective reflexes, and excluding
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probable causes of airway obstruction. The patient
should be hemodynamically stable and normothermic.
Recovery from any administered neuromuscular
blocking agents should be confirmed with a nerve
stimulator, and reversal agents should be given when
indicated. Tracheal extubation of at-risk patients
requires expert judgement to ensure that appropriate
circumstances and resources are in place to provide
continuous post-extubation oxygenation. Premature
extubation during emergence is more likely to be
associated with complications such as breath-holding,
aspiration, laryngospasm, and hypoxemia.
If tracheal intubation had been very difficult or
circumstances now suggest that it would be so, shortterm maintenance of tracheal access using an airway
exchange
catheter148
is
recommended
(Strong
recommendation for, level of evidence C). Airway
exchange catheters can also be used to exchange
defective or inappropriate tracheal tubes. When used to
retain tracheal access after extubation, the airway exchange
catheter should not be removed prematurely, as reintubation of an at-risk airway is much more likely to be
associated with an adverse outcome after the device has
been removed.144 When properly positioned above the
carina and secured, smaller gauge (e.g., 11- or 14-French)
airway exchange catheters are generally well tolerated and
permit spontaneous ventilation, coughing, and talking.
Generally, supplemental oxygen should be applied by face
mask or nasal cannulae. Although the hollow lumen of
airway exchange catheters can be used for oxygen
insufflation149 and has been used for jet ventilation, fatal
barotrauma has been reported with both modalities.150,151
When to remove an airway exchange catheter after
extubation is the subject of much debate and should be
individualized to the patient’s respiratory reserve, potential
for difficult re-intubation, and anticipated clinical course.
In the intensive care setting, the majority of patients
requiring tracheal re-intubation undergo the procedure
within two to ten hours after extubation.144
If tracheal re-intubation is required over an airway
exchange catheter, success can be enhanced by using a
laryngoscope to retract the tongue. Use of a video
laryngoscope for this purpose holds the advantage of also
allowing indirect visualization of tube passage and
facilitating corrective maneuvers for any tube
impingement on laryngeal structures.145 In addition, prior
passage of an intermediate catheter (e.g., the Aintree
catheter [Cook Medical, Bloomington, IN, USA]) over a
smaller gauge airway exchange catheter may facilitate
subsequent passage of the tracheal tube through the adult
larynx by reducing the size discrepancy between the outer
diameter of the catheter and the inner diameter of the
tracheal tube.152
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Summary of recommendations

6.

Strong recommendation for, level of evidence B
1.

All patients with anticipated difficult tracheal
intubation and planned post-induction intubation
should be pre-oxygenated with 100% oxygen for
three minutes of tidal volume breathing, eight vital
capacity breaths over 60 sec, or until FEO2 exceeds
90%.

Strong recommendation for, level of evidence C
1.

A complete airway evaluation should be performed in
every patient requiring airway management to assess
for potential difficulty with tracheal intubation, face
mask ventilation, SGD use, and surgical airway.

2.

When deciding if post-induction intubation can be
safely undertaken, consideration must be given to face
mask ventilation, SGD or surgical airway rescue, and
other patient or contextual issues (e.g., safe apnea time,
aspiration risk, availability of additional skilled help,
presence of obstructing airway pathology, or clinician
experience) as well as to anticipated success of
tracheal intubation.
Proceeding with post-induction tracheal intubation in
the cooperative elective surgical patient with an
anticipated difficult airway should only occur with an
estimated margin of safety equivalent to that of an
awake intubation.
In most situations, significant predicted difficulty with
both tracheal intubation and face mask or SGD
ventilation should be taken as a strong signal to
consider awake intubation, particularly in the
cooperative elective surgical patient.
Clinicians with responsibility for difficult airway
management should be competent in performing
awake tracheal intubation.

3.

4.

5.

7.

8.

9.

Prior to proceeding with a post-induction tracheal
intubation in the patient with known or suspected
difficult intubation, the clinician should prepare
equipment for both primary (‘‘Plan A’’) and
alternative (‘‘Plan B’’) intubation approaches. In
addition, an exit strategy for failed intubation should
be clear in the clinician’s mind.
As cricoid pressure does have potential benefits and
the consequences of aspiration are significant, its use is
recommended during rapid sequence intubation in the
patient at high risk of aspiration.
During attempted airway management by awake or
post-induction approaches, whenever the clinician
suspects a significant possibility of encountering a
failed oxygenation ‘‘cannot intubate, cannot
oxygenate’’ situation, a ‘‘double setup airway
intervention’’ should be prepared.
If tracheal intubation had been very difficult or
circumstances now suggest it would be difficult, shortterm maintenance of tracheal access using an airway
exchange catheter is recommended upon extubation.

Weak recommendation for, level of evidence C
1.

Cautious use of inhalational induction can be
considered in the presence of a difficult airway or
obstructing airway pathology if awake options for
tracheal intubation are impractical.
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