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Editor—The cannot intubate, cannot oxygenate (CICO) situa-
tion should lead to a lifesaving cricothyrotomy. Cricothyr-
otomy techniques are broadly categorised as closed
‘percutaneous’ or open ‘surgical’, the latter including both the
‘classic surgical’ technique and the ‘scalpel-bougie—tube’
technique popularised by the Difficult Airway Society (DAS).!
Many studies suggest that surgical approaches yield better
results.” ® However, the fourth National Audit Project (NAP4)
and a Canadian survey, before publication of the DAS
guidelines, both highlighted that the first-choice technique
in a CICO situation is the percutaneous option for a large
proportion of anaesthetists.®” We hypothesised that this
paradoxical choice might result from a lack of confidence in
performing surgical techniques and that a formal
cricothyrotomy training program could reverse this trend.
We designed a training program and evaluated its effect on
the level of confidence in being able to perform a
cricothyrotomy and whether this training would modify the
anaesthetist’s first-choice technique in a CICO situation. This
study does not fulfil the definition of Clinical Research
according to the International Committee of Medical Journal
Editors, and hence has not been registered in a public trial

registry. However, it was approved by our institution’s Ethics
Committee (Comité d’éthique de la recherche du CIUSSS de
IEstrie — CHUS, FWA #00005894 and IRB00003849) under
reference number 2017-1517.

Subjects were recruited among participants in a workshop
at both the October 2016 and March 2017 Quebec Association
of Anaesthetists’ Meetings. Participants provided written
consent and data collection was anonymous. Initially, an on-
line survey was completed by the participants, composed of
questions assessing confidence and preference for each cri-
cothyrotomy technique (baseline survey, n=44). Then, partic-
ipants visualised unbiased educational videos produced by the
authors demonstrating three cricothyrotomy techniques
(‘scalpel—bougie—tube’, ‘classic surgical’, and ‘percutaneous’)
on cadavers (available at http://cricotraining.com). Partici-
pants then repeated the same survey (post-video survey,
n=38). The last step of the program involved live demonstra-
tion and practice of the three cricothyrotomy techniques
during a 50 min workshop, with a learner to skilled instructor
ratio of 3:1. We used manikins and a porcine model based on
previous publications.®® Porcine larynxes were purchased
from a local abattoir (£2.40 each), stabilised with foam, and
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Table 1 Evolution of the proportion of participants ‘confident’ in performing each cricothyrotomy technique. Likert scale: ‘very
unconfident’, ‘unconfident’, ‘neutral’, ‘confident’, and ‘very confident’. Data presented in the table represent the cumulative per-
centage of respondents ‘confident’ or ‘very confident’ towards each technique.

Technique Baseline survey (%) Post-video survey (%) Post-workshop survey (%) P

n=44 n=38 n=35
Classic surgical 10 63 77 <0.0005
‘Scalpel—-bougie—tube’ 8 66 91 <0.0005
Percutaneous, >4 mm 14 66 74 <0.0005
Percutaneous, <2 mm (with jet 10 - -

ventilation)

P 0.004 0.478 0.091

wrapped with a plastic pellicle to simulate the skin. Partici-
pants had to execute each technique successfully, defined as
the proper insertion of the cannula with an adequate, efficient,
and safe sequence of movements. All were clearly made aware
that the lack of neck haematoma, massive aspiration, obesity,
and the absence of a stressful environment would have the
potential to make the execution of the techniques easier than
in a real CICO situation. We counselled participants that
proper management of a CICO crisis would also require
mastery of non-technical behaviours. After that, participants
completed a third survey, identical to the previous but also
evaluating the pedagogic impact of each step of the training
and the perceived bias (post-workshop survey, n=35).

Statistical analyses were performed with SPSS Statistics
Software, version 24.0.0.0 (IBM, Armonk, NY, USA). Evolution
of the confidence level for each technique and the preferred
procedure in a CICO situation at three timepoints (baseline,
post-video, and post-workshop surveys) were assessed with
Friedman’s test, which was also used to assess the difference
in confidence level between each of the techniques at the
same three specific timepoints, using the Wilcoxon signed-
rank test for post hoc analysis. The proportion of participants
selecting one of the percutaneous techniques as their first
choice at the various time points was assessed using a 2 test
for association.

Table 1 shows that for each technique, the level of confi-
dence significantly improved after the videos and the work-
shop (P<0.0005). The most impressive gain was observed with
the ‘scalpel-bougie—tube’ technique, from 8% self-confidence
at baseline to 91% after the workshop. In a CICO situation, the
proportion of participants choosing a percutaneous technique
as their first choice decreased from 46% to 28% after the videos
(P=0.001) and from 28% to 4% after the workshop (P=0.021),
with a significant move towards the ‘scalpel-bougie—tube’
technique (P<0.0005). The videos and workshop were consid-
ered neutral by 87% and 66% of repliers, respectively. Amongst
those who perceived a bias, this was evenly distributed be-
tween all techniques.

Practicing the technique on the porcine model was the
most relevant component of the program, with 91% of the
participants describing it as having a substantial impact.

Our data suggest that the proportion of participants
choosing a percutaneous technique as the first choice
decreased significantly after the videos, but even more so after
the workshop. This change could be in part attributable to
tutor bias. However, the fact that the workshop was consid-
ered neutral by most participants suggests that the experience
of hands-on practice enables participants to realise the

simplicity and ease of the open techniques compared with the
percutaneous approach.

A physician with poor confidence in his own cricothyr-
otomy skills may tend to delay the realisation of the proced-
ure, a problem highlighted by NAP4.° As such, we believe that
the confidence level of a clinician is a very important outcome,
as highlighted in a recent study comparing surgeons and
anaesthetists in performing a surgical airway precedure.’® The
increase in comfort levels, particularly towards the scal-
pel-bougie—tube approach, highlights the quality of our
training program, even though it is relatively simple. We hope
that clinicians will be motivated to build similar training pro-
grams in their respective hospitals. In Canada, more than 175
anaesthetists have been trained so far with our accessible
program, which is more affordable than most simulated lab-
oratory training. Since the introduction of this program in our
institution, three CICO situations have been successfully dealt
with using the surgical techniques, suggesting that adequate
training may contribute to saving lives.' Whilst our workshop
focused on practicing the technical skills required for each
cricothyrotomy approach, the addition of real-life scenarios
might benefit the development of non-technical
behaviours.'>"?

Even though the literature suggests that surgical crico-
thyrotomy approaches yield better results than percutaneous
techniques, many anaesthetists still favour the latter. We
showed that a simple, low-cost, easily reproducible training
program consisting of educational videos and a hands-on
practice session can reverse this deeply ingrained practice,
improve physician confidence towards their cricothyrotomy
skills, and change preference towards surgical cricothyrotomy
techniques, making them more likely to follow the DAS
recommendations.
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Editor—We are aware that some hold the opinion that video-
laryngoscopy improves the view at laryngoscopy, but that
tracheal intubationis difficult despite this.! This situationis more
commonly described with hyperangulated videolaryngoscope
blades such as the C-MAC® D blade (Karl Storz GmbH,
Tuttlingen, Germany). Such hyperangulated blades have the
advantage that they can ‘see around the corner,” but because of
this, direct visualisation of the vocal cords is prevented.’

In our hospital we have been using videolaryngoscopy for
all intubations (‘universal videolaryngoscopy’) in operating
theatres, delivery suite, and the ICU for the past 18 months.?

We emphasise that when an intubator is able to see the
vocal cords when using a hyperangulated videolaryngoscope
blade but is unable to intubate, this is likely because of poor
technique or training in the vast majority of cases.

The G-MAC® D blade can be inserted into the patient’s
mouth either in the midline or conventionally along the right
side of the tongue, watching the tip of the blade as it is inserted
into the mouth and, when it disappears from view, continuing
to watch the tip on the videolaryngoscope screen. We propose
that the key element is to optimise the view of the larynx, it
works well to mentally divide the ovidelaryngoscopy screen
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