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Awake tracheal intubation remains the gold standard for managing a predicted difficult airway. There is
emerging evidence that supports the use of videolaryngoscope guided awake intubation. Video-
laryngoscopes have become widely available and consequently easy to use and familiar to anaesthetists,
allowing for observed tube placement and fixed wide view of the glottis throughout the intubation
procedure. This article summarizes the key points and provides answers to the main audience questions
from the EAMS March 2021 Webinar. Topics discussed include optimal patient and operator positioning,
techniques of applying topical anaesthesia to the airway, testing for adequacy of airway anaesthesia,
videolaryngoscope blade insertion and tracheal tube placement and sedation for awake intubation.

© 2021 Elsevier Ltd. All rights reserved.
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Awake tracheal intubation remains the gold standard for man-
aging predicted difficulties in airway management [1]. Successful
performance of awake tracheal intubation is related to experience
os Aires City, Argentina.
).

llo, R. Greif et al., EAMS webin
al Care, https://doi.org/10.101
[2], therefore, teaching and training of that core competence in
airway management is needed. On-side educational workshops
have been difficult to provide during the COVID-19 pandemic
worldwide. As an alternative, evidence supports the use of online
videos for procedural-skill knowledge acquisition and retention [3].
The European Airway Management Society (EAMS) has given a
webinar on the March 31, 2021. Dr. Iljaz Hodzovic, Senior Lecturer
ar March 2021: Pragmatic guide to awake videolaryngoscope guided
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and Consultant at the University of Cardiff, UK, showed an educa-
tional video on awake videolaryngoscopic tracheal intubation [4].
After the webinar, nearly all of the attendees expressed their con-
fidence to perform an awake videolaryngoscopic tracheal intuba-
tion as shown in the video. This article summarizes the key points
and provides answers to the main questions from the webinar's
audience.

1. Awake videolaryngoscopic tracheal intubation

Awake videolaryngoscope guided intubation offers several ad-
vantages [5,6] over established awake flexible endoscopic tracheal
intubation:

- Anaesthetists are familiar and experienced with laryngoscopes
and these devices are widely available, much more than flexible
endoscopes.

- Videolaryngoscopy is considered easier to learn than flexible
endoscope and easier to maintain the skill [7].

- It creates a larger “working space” In the upper airway, e.g.
facilitating effective suctioning of secretions or blood under
direct vision [8,9].

- It provides a wide view of the anatomical landmarks, even in
distorted anatomy [10].

- The fixed, wide view of the laryngeal structures enables the
operator to topicalize the glottis and trachea guided by the view
from videolaryngoscope.

- Videolaryngoscopy enables the direct observation of the passage
of the tube between the vocal cords and easy visual confirma-
tion of tracheal placement [11],

- The use of an intubation guide (e.g. Frova introducer) facilitates
tube placement.

More frequent use of awake videolaryngoscope guided intuba-
tion to manage predicted difficult airway is likely to remove the
“dogma” that flexible endoscope awake intubation is the gold
standard for awake intubation [7,12]. Awake videolaryngoscope-
guided intubation can be applied in any predicted difficult
airway, including airway tumours providing there is no space
occupying lesion in the oral cavity competing for space with the
videolaryngoscope blade [13,14]. Awake endoscopic Intubation
through the nasal route is reserved for the patients where it is
anatomically impossible to pass the scope orally, this could be
considered technically easier to the operator but less comfortable
for the patient. Passing the scope through the nose and railroading
the tube over the scope can be quite uncomfortable irrespective of
the adequacy of the topicalization of the nasal mucosa.

Mendonca et al. compared Pentax Airway Scope with flexible
fibrescope for awake intubation and found significantly shorter
overall intubation time when using the videolaryngoscope. They
found no difference in procedural difficulty or patient acceptance
[15]. Furthermore, Alhormary M. et al., compared in their meta-
analysis the time needed to perform awake tracheal intubation
using videolaryngoscopy and fibreoptic bronchoscopy. Video-
laryngoscopy was associated with a shorter intubation time and
similar success rate and safety profile as fibreoptic bronchoscopy
[6].

2. Ergonomics and positioning

Before starting awake videolaryngoscope guided intubation, it is
necessary to take a few minutes to organize the operating theatre
space [1], monitor, anaesthetic machine and videolaryngoscope
position in relation to the patient (Fig. 1). The administration of
supplemental oxygen during the entire procedure, using high flow
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nasal oxygen if available [16] is strongly recommended. Every effort
should be made to assemble the proper team. Have a second
anaesthetist in the room, especially if sedation is being used.
Furthermore, skilled assistance is extremely important as well. The
UK based Difficult Airway Society (DAS) issued awake tracheal
intubation (ATI) guidelines clarify this and give further specifics of
the anaesthetic assistants’ involvement during awake tracheal
intubation [1].

There is no convincing evidence to support any particular pa-
tient or operator position. Patient may be in a supine or sitting
position. However, there are a number of advantages to having a
patient sitting up for awake endoscopic tracheal intubation, as the
pharynx is structurally less collapsible during sitting than during
supine posture in patients with obstructive sleep apnoea [17].

Face to face is possible doing awake videolaryngoscope guided
intubation, especially with channelled videolaryngoscopes with
the tube mounted onto the blade (e.g. Airtraq or KingVision). It is
advisable to try it first on a mannequin and on anaesthetised pa-
tients from the front, but it is possible that the effort required to
intubate awake face to face with a videolaryngoscope outweighs
the benefit of this position. The authors prefer for an awake vid-
eolaryngoscope guided intubation standing at the head end of the
patient.

3. Topicalization of the upper airway preparing for awake
intubation

Topicalization is crucial especially for awake videolaryngoscopy,
as videolaryngoscopes are bulkier and less forgiving compared to
flexible scopes, when topical anaesthesia is not adequate.

Lidocaine 10% solution using an atomizer seems to be highly
effective applied to the oropharynx, the tonsillar pillars, and the
base of the tongue, keeping in mind a total dose of 9 mg/kg of lean
body mass (DAS ATI guidelines recommendation) [1]. As during
topicalization a significant portion of local anaesthetic is lost in the
atmosphere, or swallowed and cleared through first-pass meta-
bolism, the evidence indicates that up to 9mg/kg can be used safely
in healthy patients [18]. Lowering the dose of local anaesthetics is
advised for patients with cardiac and hepatic insufficiency [19].

There is not enough evidence to suggest one topicalization
technique over the other. Using mucosal atomisation devices does
not appear to offer any advantage over any other technique [20].

Applying the local anaesthetic during inspiration is advanta-
geous as it spreads the droplets of local anaesthetic to the larynx
and to the trachea. Coughing is a good indicator that the local
anaesthetic was spreading down the upper airway. Using a device
that can atomise local anaesthetic and allow for shaping it to the
contour of the airway (MADgic®, TeleflexMedical, Athlone, Ireland)
(Fig. 2) is likely to be helpful when topicalizing the base of the
tongue and vallecula. Once oral cavity is adequately anaesthetised
use the view from videolaryngoscope to guide administration of
local anaesthetic to the glottis and trachea. Solutions of 4% or 2%
lidocaine might be used, as no evidence suggests one concentration
over the other, however the onset with higher concentration is
faster [21]. The deciding factor is driven by the maximum dose for
the specific patient. In a low lean body mass patient, it would be
advisable to use 2% Lidocaine to topicalize with a higher volume of
local anaesthetic solution.

Such topicalization rarely takes longer than 5 min to perform. A
comparison of the overall time (topical anaesthesia and intubation
time) spent on awake endoscopic intubation or videolaryngoscopic
guided awake intubation found significantly shorter durations for
the videolaryngoscope [15]. It is important to remember that the
onset time of topical lidocaine is seconds but the most common
reason for waiting is patient comfort (IH personal experience).



Fig. 1. Operating theatre setup and ergonomics to perform awake Videolaryngoscopic-intubation.

Fig. 2. Mucosal Atomisation Device ((MADgic®, Teleflex Medical, Athlone, Ireland) shaped to the airway contour)).

Fig. 3. Testing adequacy of topicalization with a suction device.
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Fig. 4. Insertion of the VL blade under direct vision first (A) and then guided by the VL
monitor for the final positioning (B).
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Other options for administering local anaesthetic are worth
considering in the absence of mucosal atomisation devices. Nebu-
lisers are able to deliver 10% or 4% lidocaine solutions. However, as
absorption is variable [22] a higher overall dose of local anaesthetic
may be considered to compensate for this if this is the sole method
of topicalization. Delivery of topical anaesthesia using this tech-
nique is relatively short lived and combination with other tech-
niques of topicalization is advised. The technique of asking patients
4

to gargle Lidocaine jelly for a period of time has been used with
variable success. Glossopharyngeal and superior laryngeal nerve
blocks are effective but are associated with lower patient comfort
and a higher risk of local anaesthetic toxicity [23,24]. Transcricoid
injection of local anaesthetics can effectively topicalize the larynx
and trachea but not the oral cavity. This techniquemayworkwell in
situations where oral access to the larynx is compromised with
space occupying lesions in the oral cavity. However, it is an invasive
technique that some patients find uncomfortable and needs proper
training [25].

4. Testing

Testing for adequacy of topicalization before attempting an
awake intubation is strongly recommended (Fig. 3). Adequate
topical anaesthesia is likely to avoid negative outcomes on patient's
comfort and operator's confidence during laryngoscopy. Coughing
and gagging during airway instrumentation are associated with
inadequate topicalization, and both are more likely to result in a
cardiovascular response than the response to the pressure of the
videolaryngoscope blade on the tissues (IH observation from
running awake intubation courses and personal experience).
However, gentle and measured insertion of this rigid device and
styletted tube (if used) is needed to avoid discomfort during
insertion. Having a patient inserting the videolaryngoscope into the
airway is oneway of avoiding undue pressure on the tissues. Patient
biting is often a sign of inadequate topicalization and/or over-
sedation.

The adequacy of topicalization should be tested without trau-
matizing the mucosa. Appropriate devices are a spatula, a Yankauer
suction catheter, or another soft suction catheter with suction off
[26] (. No gagging when applied to the base of the tongue is an
indicator of good topicalization.

5. Scope insertion

Following gentle insertion of the scope in the oropharynx and
after obtaining a view of the glottis (Fig. 4) further topicalization
can be applied under direct vision of the inserted cannula as
explained above (Fig. 5).

There is currently no evidence supporting one video-
laryngoscope design over the others for awake intubation. Chan-
nelled videolaryngoscopes may have some advantage over non-
channelled blade designs in selected patients [27]. The device of
choice would be the one that is available in the operator's institu-
tion, that is most commonly used in anaesthetised patients and the
operator is most familiar with. Therefore, either channelled vid-
eolaryngoscopes with a preloaded tube or non-channelled video-
laryngoscopes with a styletted tube can be used.

6. Tracheal tube placement

The tube should be inserted in the mouth under direct view,
then the device's monitor is used to guide tracheal placement
(Fig. 6). Confirmation of tracheal placement using two-point check
is required before induction of anaesthesia: First, visualization of
the tube passing through the vocal cords and second, capnography
trace. Using a videolaryngoscope for awake intubation has the
advantage of providing the operator a constant view of the laryn-
geal opening throughout the process of tube placement. Therefore,
the suggested use of a catheter through tracheal tube to obtain a
quicker capnography trace, would not addmuch to the safety of the
procedure. When doing tracheal intubation with a flexible scope,
there is perhaps a place for it as the railroading part of the tube
placement is blind.



Fig. 5. Inserted scope and with topicalization cannula in the oral cavity. Glottis and tip of cannula can be seen on the VL screen.
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7. Sedation

Sedation is designed to reduce patient anxiety and discomfort.
However, good topicalization may remove the need for sedation
[28]. Sedation should not be used to compensate for inadequate
topicalization as the risk of over sedation and loss of airway is
significant.

If sedation is carried out, it should be administered cautiously to
achieve a sedation state inwhich the patient is responding to verbal
commands without prompting, as over-sedation and consequential
respiratory depression and loss of airway are commonly reported
complications of awake intubation [29,30]. Having a second
anaesthetist responsible for titrating sedation and monitoring the
patient adds significantly to patient safety and operator's
confidence.

An excellent overview of the sedation techniques and dosages
are given at Table 3 of the DAS Awake Intubation Guidelines [1] and
in a recent systematic review [20].When choosing a sedation agent,
using a single agent would provide a good margin of safety.
Remifentanil or dexmedetomidine have low risk of over-sedation
and would be appropriate single agents to use [28,31]. Propofol,
on the other hand, is associated with a greater risk of over-sedation
and airway obstruction [32]. If using a combination of agents then
remifentanil and midazolam may offer good margin of safety as
both agents are reversible. A number of studies were published
evaluating the use of Remifentanil only for awake tracheal tube
placement [33e35]. Those studies reported successful use of
remifentanil with minimal complications [33].

A study comparing combinations of dexmedetomidine and
propofol with ketamine and propofol for sedation during awake
intubation showed adequate intubation conditions in the group
receiving ketamine and propofol producing faster onset of sedation,
shorter intubation time, stable hemodynamic profile, without
increased side effects when compared with dexmedetomidine and
propofol [36].

A recent systematic review and meta-analysis of the safety and
efficacy of remifentanil and dexmedetomidine for awake fiberoptic
5

endoscope intubation revealed that both remifentanil and dex-
medetomidine are effective for awake intubation and well-
tolerated [37]. However, dexmedetomidine may be more effective
in reducing the incidence of hypoxemia and memory recall [37].

Sedation during awake intubation carries all the risks of over
sedation, respiratory depression and airway obstruction in a pa-
tient with a possible difficult airway. In places with limited re-
sources it should be easier to obtain local anaesthetic and atomising
devices rather than agents for sedation. Lack of availability of local
anaesthetic and atomising devices or lack of proper training in
awake tracheal intubation should not be the reason for use of
sedation only techniques.

8. Summary

Videolaryngoscopes offer advantages to guide awake tracheal
intubation because they provide a wide view on the laryngeal
structures and create a larger working space. Popularity comes also
from the fact that videolaryngoscopes are very familiar to anaes-
thetists from their daily clinical practice. Successful awake video-
laryngoscope assisted tracheal intubation requires appropriate
patient and theatre space set up and presence of an awake intu-
bation team that includes a skilled assistant and in case of using
sedation a second anaesthetist. Meticulously topicalization is the
key to success with lidocaine (max. 9 mg/kg of lean body mass).
Correct tube placement should always be confirmed by capnog-
raphy after observing the tube entering the trachea.
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Fig. 6. A:The styletted tube (or tube/bougie/styletted tube) is inserted in the mouth under direct view. B: Then the device's monitor is used to guide tracheal placement.
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