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Difficult airway management: is prevent by using routine
videolaryngoscopy better than cure?
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Summary of recommendations

Difficult airway, whether anticipated or not, is one of
the most fearful events for anesthesiologists, as it can be
associated with life-threatening complications. The most
severe complications are neurological injuries or death (1),
and their rate remain constant across the last 30 years,
mostly associated with judgment errors or inadequate
airway planning (1). Airway management has evolved a lot
during these past ten years, and until recently last American
recommendations were provided in 2013 (2).

New practice recommendations for managing the
difficult airway were published in 2022 by the American
Society of Anesthesiologists (3). The experts advised
limiting the number of attempts at tracheal intubation
or supraglottic airway placement in cases of predicted
difficult airway management or unplanned and emergency
difficult airway management to prevent potential harm
and consequences (3). They also underlined the need to
be aware of the passage of time, the number of attempts,
and oxygen saturation (3). These points can mostly be
achieved using videolaryngoscopes, when utilized in expert
hands. The expertise and experience are important to
allow the optimal use of videolaryngoscopes (4), and that is
probably the reason why no recommendation was clearly
made on the need to use videolaryngoscopes for first-
attempt intubation, in both anticipated and unanticipated
management of difficult airway. In the text of the American
guidelines (3), The authors stressed that improved laryngeal
views, a higher frequency of successful intubations, a higher
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frequency of successful first attempt intubations, and fewer
intubation maneuvers were all seen with videolaryngoscopy
compared to direct laryngoscopy in patients with predicted
difficult airways. The results for the time to intubation were
equivocal. This equivoque could also be due to the wide
variability of experience of operators across studies.

Role of videolaryngoscopy

However, difficult and unsuccessful intubation rates by
skilled providers drastically decreased after widespread
adoption of videolaryngoscopy in operating rooms (5).
Despite these evidence, similarly to the recent American
guidelines (3), the last French guidelines (6) did not advise
to use videolaryngoscopes in operating room as a first-
attempt device, excepted during the coronavirus disease
2019 (COVID)-19 pandemic (7). Airway management is at
risk for the intubation provider when a patient is infected (8),
via the aerosolization of small particles containing the
virus. In the French guidelines (7), it was advised to
intubate the patient by the most experienced senior using
a videolaryngoscope. Similar guidelines were produced in
India (9), where it is stated that tracheal intubation with
a videolaryngoscope is preferred for higher first-attempt
success rate, and in guidelines from United Kingdom (10),
where it is recommended for individuals trained in its use to
utilize a videolaryngoscope with a separate screen to allow
the operator to remain further away from the airway. When
using a Macintosh laryngoscope for tracheal intubation,
the intubation provider’s face is very close to the patient,
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increasing the danger of airway secretion contamination for
the operator compared to when using a videolaryngoscope.
The airway provider is farthest from the mouth of the
patient, and therefore less exposed to airway secretions
when using a videolaryngoscope. In this pandemic context,
it seems no longer acceptable to perform intubation
using “old” Macintosh Laryngoscope (11). It is important
to remember that mastery of the videolaryngoscope is
unlikely to be attained if its use is restricted to expected
or unexpectedly difficult intubations. In this setting,
United Kingdom hospitals were the first to report using
videolaryngoscopy as a first-choice option for all anesthesia
and intensive care unit procedures (12), with a nonangulated
videolaryngoscope.

As clearly stated by the recent American guidelines (3),
when compared to nonangulated videolaryngoscopes for
expected difficult airways, randomized controlled trials
found no significant differences in laryngoscopic view,
intubation success, first attempt intubation success, or time
to intubation with hyperangulated videolaryngoscopes.
Nonangulated videolaryngoscopes, also called “Macintosh
videolaryngoscopes”, present the advantages to allow both
direct and indirect laryngoscopy (13). It is worth noting that
operators are reluctant to give up direct laryngoscopy, that
can be needed when videolaryngoscopes are not available or
the operator is not experienced (14). For performing direct
laryngoscopy, Macintosh standard laryngoscope remains
the first choice for most anesthesiologists (15,16), and this
important point could explain why the American guidelines
could not clearly advice the use of videolaryngoscopes as
preferred difficult airway device in case of unanticipated
or anticipated difficult airway (3). However, direct
laryngoscopy is not a synonym of Macintosh laryngoscopy.
Nonangulated videolaryngoscopes (17,18) allow to
perform both direct and indirect laryngoscopy, even if
these devices are mostly used as indirect laryngoscopes,
probably because of lack of scientific evidence regarding
their use as direct laryngoscopes. To our knowledge, no
data are reported throughout the literature regarding the
glottis view by direct laryngoscopy with the nonangulated
videolaryngoscope compared to the glottis view obtained
with the Macintosh standard laryngoscope.

Which glottic view with nonangulated

videolaryngoscopes?

We present a secondary analysis of an institutional
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assessment of airway management which evaluated
four Single-Use nonangulated videolaryngoscopes with
Macintosh similar blades [the McGrath Mac® (Medtronic
Covidien, USA), the C-MAC-S® (Karl Storz, Germany), the
C-MAC-S Pocket Monitor® (PM) (Karl Storz, Germany)
and the APA™® (Advanced Airway Management Health
Care, UK)], and the Macintosh standard laryngoscope (13).
Approval was obtained from the ethics committee
(Institutional Review Board, Comité Locale d’Ethique
Recherche, agreement number: 2017_CLER-MPT_11-04)
of Montpellier University Hospital. The institutional
review board waived the requirement for written informed
consent. We aimed to compare the proportion of Cormack-
Lehane III and IV scores by direct laryngoscopy with
the nonangulated videolaryngoscope and by direct
laryngoscopy with the Macintosh standard laryngoscope.
The main hypothesis was that the proportion of Cormack-
Lehane III and IV scores obtained in direct laryngoscopy
may differ between some nonangulated videolaryngoscopes
and Macintosh laryngoscope. For each patient assessed,
two direct laryngoscopies were performed: a first one with
the Macintosh laryngoscope, and a second one with one
of the four nonangulated videolaryngoscopes, separately
assessed in a randomized order in the four anesthesia
departments of the Montpellier University Hospital. For
each direct laryngoscopy, the proportion of Cormack-
Lehane IIT and IV scores was assessed using the Cormack-
Lehane scoring system. The primary outcome was the
proportion of Cormack-Lehane III and IV scores (19).
We used this primary outcome as we considered the
Cormack-Lehane scores during laryngoscopy was a
reproductible and a simple surrogate of the quality of the
glottis view. The primary outcome was compared between
paired direct laryngoscopies (one with the nonangulated
videolaryngoscope and one with the Macintosh
laryngoscope) using a Mac Nemar test. From May 2017
to September 2017, 589 patients were included: 180 in the
McGrath Mac® group, 132 in the C-MAC S group, 139
in the C-MAC S°PM group and 138 in the APA™® group.
In the McGrath Mac® and the C-MAC-S-PM® groups, the
proportion of Cormack-Lehane IIT and IV scores was similar
between nonangulated videolaryngoscopes used as direct
laryngoscopes (respectively 20% and 27%) and Macintosh
laryngoscopes (respectively 22% and 22%, Figure I).
However, in the C-MAC-S® and the APA™® groups, the
proportion of Cormack-Lehane III and IV scores was
greater with the nonangulated videolaryngoscopes used as
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Figure 1 Comparison of nonangulated videolaryngoscope
and Macintosh laryngoscope for the proportion of Cormack-
Lehane IIT and IV scores in direct laryngoscopy. For each patient
assessed, two direct laryngoscopies were performed: a first one
with the Macintosh laryngoscope, and a second one with one of
the four nonangulated videolaryngoscopes, separately assessed
in a randomized order in the four anesthesia departments of the
Montpellier University Hospital. The proportion of Cormack-
Lehane III and IV scores was similar between Macintosh
laryngoscopes and the McGrath Mac® and the C-MAC-S-PM®
nonangulated videolaryngoscopes used as direct laryngoscopes.
However, the proportion of Cormack-Lehane IIT and IV scores
was lower with the Macintosh laryngoscopes than with the
C-MAC-S°, and the APA™® nonangulated videolaryngoscopes
used as direct laryngoscopes. *, P<0.05.

direct laryngoscopes (respectively 38% and 29%) than with
the Macintosh laryngoscope (respectively 28% and 17%).

We showed in this institutional quality improvement
project that two nonangulated videolaryngoscopes (the
McGrath Mac® and the C-MAC-S-PM®) used as direct
laryngoscopes provided similar percentages of Cormack-
Lehane III and IV scores than the Macintosh laryngoscope.

To our knowledge, this is the first time that the
proportion of Cormack-Lehane III and IV scores using
direct laryngoscopy with Macintosh standard laryngoscope
is compared with the proportion of Cormack-Lehane
III and IV scores using direct laryngoscopy with the
nonangulated videolaryngoscope.

This result is especially important in order to increase
the use of videolaryngoscope worldwide, which seems
mandatory in this pandemic period (11). Allowing a direct
laryngoscopy using a nonangulated videolaryngoscope
with similar performances than a Macintosh standard
laryngoscope may increase the team acceptance and
diffusion in different settings of videolaryngoscope use for
first-attempt intubation.
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The nonangulated videolaryngoscope has the
advantage to be able to perform a very rapid switch
between direct laryngoscopy and videolaryngoscopy, if
the direct laryngoscopy was unanticipatedly difficult.
Moreover, nonangulated videolaryngoscopes used as direct
laryngoscopes could allow the senior anesthesiologist to
better guide the anesthesiologist in training and consequently
shorten the learning time of direct laryngoscopy.

A pathway to universal videolaryngoscopy

These results complete recent findings of our team (20).
Comparing the use of the nonangulated videolaryngoscope
to the traditional Macintosh laryngoscope, we demonstrated
that employing the nonangulated videolaryngoscope as a first-
intention instrument for tracheal intubation increased the
proportion of easy airways significantly (20), using a quality
improvement project performed in 26,692 tracheal intubation
procedures. An “easy airway”, the opposite of “difficult
airway”, identified in the last American guidelines (3), was
defined as a Cormack and Lehane grades of I or II (absence of
difficult laryngoscopy), the absence of difficult mask ventilation
and the absence of resort to a rescue technique for intubation
(absence of difficult intubation). Additionally, the rise in the
percentage of easy airway was linked to less utilization of
rescue techniques such using a long intubating stylet or a
hyperangulated blade. Operator-reported difficult intubation
was also reduced using nonangulated videolaryngoscope as
a first-intention device for tracheal intubation. Following
these encouraging results, we can suggest that the preferred
devices for both anticipated and unanticipated difficult airway
management may be videolaryngoscopes. Videolaryngoscopes
make it possible to decrease the incidence of unexpectedly
unsuccessful intubations, especially in patients who present
with an unexpectedly difficult airway (21). They also allow
to improve glottis view and to perform intubation under
visual control of the larynx, leading to fewer esophageal
intubations (22). However, some operators are still reluctant to
use videolaryngoscopes as a first-attempt device, and remains
faithful to the “Old” Macintosh laryngoscopes. A randomized
trial showed that expertise with direct laryngoscopy does
not translate to expertise with videolaryngoscope (23). If
we keep using the videolaryngoscopes only for difficult
intubation, the time to obtain expertise will be higher, and
the videolaryngoscope less easily adopted, leading to more
unanticipated difficult intubation and associated morbidity
and mortality (1). Using widely the videolaryngoscope in

Ann Transl Med 2022;10(21):1183 | https://dx.doi.org/10.21037/atm-22-3883



Page 4 of 5

non-urgent conditions, for all intubations, including easy
intubation, will allow all the operators to be comfortable
with the technique. When the videolaryngoscope was used
in routine for all first-attempt intubation procedures, it was
reported that the videolaryngoscope was largely adopted by
all the operators, even the most reluctant at the beginning (12).
In the Montpellier experience (13,20), after using
routinely videolaryngoscopes, the cost of intubation was
very close to the cost of intubation before using routine
videolaryngoscopes, taking into account the savings related to
the reduced use of long stylet and hyperangulated blades (20),
even if no formal medico-economic evaluation was performed.
The time for adoption includes the time for formation, the
time for acceptation and the time for resistance to change.
For adopting universal videolaryngoscopy smoothly, the use
of nonangulated videolaryngoscopes present the advantage
to allow both direct and indirect laryngoscopy. Formation to
direct laryngoscopy for the youngest generations can stll be
ensured, as conservation of expertise in direct laryngoscopy
for the oldest ones. One can make calls and send texts using
both a mobile phone and a smartphone. Mobile phones often
stop there as well, but some have cameras. A smartphone
offers a ton of added features, like a camera, the ability to
download apps, and Internet connectivity. Nowadays, the
smartphone became a basic need for everyone. Similarly, a
Macintosh laryngoscope would do the job for intubation. As
smartphones, one of the things that make videolaryngoscopes
so vital to our daily lives of anesthesiologists is their efficiency.
As said Benjamin Franklin, “without continual growth and
progress, such words as improvement, achievement, and success have

no meaning.”
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