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Should videolaryngoscopy be routinely used for
airway management? An approach from
different scenarios in medical practice
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During the past two decades, the videolaryngoscope (VDL) has become a valuable and effective tool for the management of
the airway, not just in the realm of anesthesiology, but also in other medical specialties in clinical scenarios requiring tracheal
intubation. In countries such as the United States, this represents over 15 million cases in the operating room and 650,000 outside
the OR. The overall accumulated incidence of difficult airway is 6.8% events in routine practice and between 0.1 and 0.3 % of
failed intubations, both associated with complications such as desaturation, airway injury, hemodynamic instability and death.
Notwithstanding the fact that the VDL has proven advantages such as improved visualization of the glottis, higher first
attempt success rates, and a shortened learning curve, most of the time its use is limited to rescue attempts or as a secondary
option. The aim of this article is to comment the advantages and limitations of the VDL vs. the direct laryngoscope in a wide
range of clinical settings, including the operating room, intensive care units, emergency departments, pediatrics, obstetrics, and
Covid-19 to consider its routine use.
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En las Gltimas dos décadas, el videolaringoscopio (VDL) se ha convertido en una herramienta valiosa y eficaz para el manejo de la via aé-
rea no solo en el ambito de anestesiologia, sino en otras especialidades médicas durante escenarios clinicos que requieren |a intubacién
traqueal y las cuales, en paises como Estados Unidos corresponden anualmente a mas de 15 millones dentro de salas de cirugia y 650.000
fuera de ella. Aproximadamente, hay una incidencia global acumulada de 6,8 % de eventos de via aérea dificil en la practica rutinariay 0,1
al 0,3% deintubaciones fallidas, ambas asociadas a complicaciones como desaturacion, dafio en lavia aérea, inestabilidad hemodinamica
y muerte. Pese a que el VDL ha demostrado ventajas como mejoria de la visualizacion de la glotis, aumento de tasa de éxito al primer in-
tento y menor curva de aprendizaje, su uso en la mayoria de las veces se ve limitado como dispositivo de rescate o de manera
secundaria. El propdsito de este articulo es comentar acerca de las ventajas y limitaciones del VDL vs. el laringoscopio directo en un
variado nimero de escenarios clinicos, como salas de cirugia, unidades de cuidado intensivo, emergenciologia, pediatria, obstetricia y
covid-19, con el fin de considerar si su uso debiera hacerse de manera rutinaria.
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Videolaringoscopia; Laringoscopia; Manejo de la via aérea; Cuidados criticos; Intubacién intratraqueal; Anestesiologia.
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INTRODUCTION

Traditionally, the management of the
airway (AW) has been a skill practiced by
various medical specialties, but particularly
by anesthesiology. Since the development
intubation (OTI) direct
laryngoscopy (DL) has been classically

of orotracheal

considered the gold standard for most
patients. However, negative outcomes in
airway management have been reported
overtime, usually associated with increased
morbidity and mortality of patients. (1)

The videolaryngoscope (VDL) as a
device used in the management of the
airway has become extremely popular
since the Glidescope® model was
introduced in 2001. (2) Its relevance is
based on the possibility to use the VDL in a
wide range of clinical scenarios to facilitate
the OTI and potentially reducing adverse
events, particularly in situations involving
a difficult airway which is considered
the main cause of AW complications. (3)
Difficult airway represents 6.8% of all the
intubations performed in routine practice

worldwide. (4)

Since the advent of the classical
laryngoscopes backin the forties, numerous
devices have become available for the
managementofthe AW, includinglaryngeal
masks, bougies, fibrobronchoscopes and
videolaryngoscopes. The latter provides
significant advantages as compared to DL
due to the enhanced visualization of the
glottis, minimal cervical manipulation,
higher success rates in OTIl, reduced
learning curve, and the possibility of
external assistance during the procedure
(Table 1). (5) Consequently, the use of the
VDL has become increasingly popular
with a growing number of practitioners
adopting its use not just in anticipated
difficult airway cases or rescue intubation,
but in routine practice, giving rise to a new
paradigm of whether it may be considered
the new standard device for OTI, based on
efficacy and safety of the results. (3)

The objective of this article is to
comment the advantages and limitations
of the VDL as compared to direct
laryngoscopy  in  clinical  scenarios
involving AW management in the
operating room, the intensive care unit
(ICV), emergency departments,
pediatrics, obstetrics and patients with
Covid-19, in order to determine its
routine use.

Table1. Videolaryngoscope in the management of the airway.

Advantages

No airway axes alignment required

Improved glottic view

Improved intubation first-attempt
success rate

Reduced learning curve

No cervical mobilization required

Possibility for external assistance during
the procedure

Source: Authors, from Chemsian etal. (5)

Disadvantages

Even with adequate visualization of the
glottis, the insertion of the endotracheal
tube may be difficult

Costs and availability of the device

Alarge number of models available
(difficult to standardize)
Probably longer OTI times
Potential limitation to developing/
maintaining skills in the use of the direct
laryngoscope
Two-dimension view with
no perception of depth

A non-systematic literature
review was conducted in  PubMed,
Proquest, ScienceDirect and OvidSP.
The advanced search was based on

related MeSH terms included in the
title, the abstract or  keywords:
Videolaryngoscopy, Direct laryngoscopy,
Difficult airway, airway management,
Intensive Care Unit, Rescue Intubation,
Anesthesiology, Operating room,
Pediatrics, Obstetrics, Emergency
Medicine, COVID-19, Outcomes, safety,
complications, and feasibility. The
search began in July 2022 limited to
articles published since 2001 (the year
of the introduction of the first VDL) until
December 2022. The articles were then
selected based on the title and the most
relevant abstracts that were cited in each of
the scenarios discussed.

THE VIDEOLARYNGOSPY VERSUS
DIRECT LARYNGOSCOPY
DEBATE-SCENARIOS

Elective orotracheal intubation
in the absence of predictors
for difficult airway

Inall likelihood, the most frequent scenario
for the anesthesiologist in the operating
room involves patients undergoing general
anesthesia with an indication for OTI. A
randomized clinical trial published in
2019 with 360 patients compared both
approaches, taking into account exclusion
criteria of patients with a history or any
predictor for difficult airway (DAW) during
the physical examination. The primary
objective was the first-attempt success rate
and associated complications. The results
showed that videolaryngoscopy had a first-
attempt success rate of 96.1 % and 100 %
with more than one attempt, as compared
to direct laryngoscopy with 90.1 % and 94.5
%, respectively. In terms of complications,
the only statistically significant results
showed a reduction in orotracheal lesions
and hoarseness with the VDL. (6)
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Anticipated difficult airway

Consistent with the information reviewed,
the strongest evidence on the superiority of
the VDL over DL is in this clinical scenario.
The 2022 airway management guidelines
of the American Society of Anesthesiology
(ASA) recommend VDL with a level of
evidence category A1-B. The guidelines
include a meta-analysis of 10 randomized,
controlled clinical trials comparing VDL
against DL in patients with anticipated
DAW, showing improved laryngeal view,
higher frequency of successful intubations,
a higher rate of first-attempt intubations,
and less external manipulation maneuvers.
(7) However, the intubation time exhibits
contradictory results. A prospective study
with 200 patients showed a shorter
average intubation time using the VDL
of 40 seconds, versus 60 seconds with
DL (p = 0.0173). In the subgroup analysis,
patients with a Cormack-Lehane -V
classification showed a significantly longer
difference with 52 seconds vs. 110 seconds,
respectively (p=0.005). (8) In contrast, a
prospective study with 112 patients with at
least one predictor for DAW found that the
intubation time using the Glidescope® was
33 (18-68) seconds and 27 (17-94) seconds
using the DCI videolaryngoscope model,
compared to the direct laryngoscope: 22.5
(12-49) seconds. (9)

Moreover, the decision tree approach
of the 2022 ASA Cuidelines for the
management of DAW recommends that in
case of suspicious: 1) difficult laryngoscopy
or intubation; 2) difficult ventilation using
face mask / supraglottic device, and 3)
significant or increased risk of aspiration,
awake intubation (Al) is one of the safest
options for this type of patients. (10) Several
studies have tried to compare different
devices and their effectiveness in DL
scenarios. Clinical trials comparing the VDL
vs. the optic fiberscope have resulted in
similar first-attempt success rates (96 % for
either technique; p < 0.9999). (11) A meta-
analysis of eight clinical trials found shorter
intubation times with the VDL versus the
fiberbronchoscope; however, the failure

rate, the first-attempt rate, sore throat and
low oxygen saturation were similar with
both interventions. (12) With regards to
the comparison with DL, another meta-
analysis with 17 controlled clinical trials
showed that the Glidescope® VDL required
shorter intubation times (weighted means
of 43 seconds, 95 % CI [-72 to -14 seconds])
and exhibited higher first-attempt success
rates (RR 1.8; 95 Cl % [1.4 to 2.4]) by non-
expert practitioners; nonetheless, these
results were no different when compared
against expert practitioners. (13)

Despite the documented information,
a recent analysis of the national difficult
airway database of the Difficult Airway
Society — DAS - of 2022, with a total of 675
patients with confirmed DAW in the
United Kingdomreportedthatincaseofan
anticipated difficult airway, the primary
management by anesthesiologists was
DL with 44 % (n =172/391) as compared to
35 % (n =137/391) with VDL. (14) Failure to
use advanced technologies routinely for the
management of the AW when identifying
a potentially difficult
remarkable; hence, further efforts and

intubation is

dissemination are needed to prioritize the
use of these technologies, particularly in
this scenario.

Unanticipated difficult airway-
rescue intubation

Unanticipated difficult airway is more
frequent than we usually believe. A
retrospective analysis of a 2015 Danish
database with 188,064 OTI found that the
incidence of difficulty in the management
of the AW was 1.86 % (3,391 cases) of which
93 % (3,154 cases) were unanticipated.
(15) However, the analysis of the DAS
Difficult Airway database reported
that the management of the DAW was
anticipated in 58 % (391) of the patients and
unanticipatedin 42 % (284). (14) This shows
the high probability of having a DAW
regardless of the absence of predictors or
past history.

One other retrospective, observational
trial published in 2016 analyzed 1,427
cases of failed intubation out of 346,862
cases, comparing five rescue intubation
techniques and it also found that the VL
success rate exhibited the best performance
(92 %), as compared against supraglottic
devices with intubation channel (78 %),
flexible fiberscope (78 %), lighted stylet
(77 %) and optical stylet (67 %). The
Glidescope® model was the most frequently
used and broadly available. Additionally, a
chronological analysis of rescue techniques
inthe AW showed thatin 2004 the VDL was
only used by 30 % of the anesthesiologists,
in contrast to almost 90 % in 2012 (16).

Favorable studies have been reported
in emergency medicine services such as
a single-center prospective observational
5-yearstudy comparing the effectiveness of
the VDL model C-MAC vs. the DL in rescue
intubation in 460 adults following the
first failed attempt; 86.5 % was performed
by the same operator (all of them were
emergency medicine specialists). The
results showed that CMAC was used in 141
cases, of which 116 (82.3 %; 95 % Cl [75.0
%-88.2 %)) were successful as compared to
94 DL cases, of which 58 (61.7 %; 95 % CI [51.1
%-71.5 %]) were successful. The multivariate
analysis indicated that the use of CMAC was
associated with an OR of 3.5 (95 % CI [1.9-6.7])
in the intubation success rate following the
first DL failed attempt. (17)

Intensive Care Unit

The AW approach in critically ill patients
may be considered very different from
elective intubation in the OR and
presents additional challenges for the
practitioner. First, a DAW is considered to
be anatomical and “physiological” — this
latter term was recently coined by Mosier
et al., - based on physiological alterations
such as hypoxemia, metabolic acidosis,
hypotension and ventricular dysfunction,
all of which predispose patients to more
complications. (18) Additionally, most of
the procedures are urgent and emergent,
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hence preventing previous optimization
due to lack of time. (19,20)

The use of the videolaryngoscope in the
ICU is more recent than in the OR; hence,
the evidence of increased first-attempt OTI
procedures, the reduction in the number
of difficult intubations, or procedure-
associated complications is still being
debated. (21) A meta-analysis involving
nine clinical trials showed that in contrast
to direct laryngoscopy, the VDL reduces the
risk of difficult intubations, decreases the
number of Cormack-Lehanellland IV glottic
views and esophageal intubation and
increases the first-attempt OTl success rate.
(22) Another meta-analysis on emergency
OTI outside the OR found a positive result
for first-attempt success, with an OR of
2.02 (95 % Cl [1.43-0.85]; p<0.001) when the
VLD was used in the ICU. (23) Additionally,
a randomized clinical trial (RCT) published
in JAMA which compared first-attempt
intubation using VDL vs. DL in 371 ICU
patients, failed to identify any differences
in the intention-to-treat or per-protocol
analysis in first-attempt intubation. This
trialalsofoundanincreaseintermsofsevere
complications such as cardiorespiratory
arrest, severe hypotension or hypoxemia,
which were associated with the use of the
VDL -6.7% (1.8%-11.6%) p = 0.01; however,
there are multiple factors that may impact
this result, including for instance the fact
that 85% of the practitioners responsible
for the OTI were not experts, failure in
passing the endotracheal tube despite the
improved glottic view, an anatomical and
physiological DAW, and lastly, failure to
abort the attemptin a timely manner. (24)

The DAS clinical guidelines for
orotracheal  intubation in  critical
patients recommends the use of the
videolaryngoscope whenever a difficult AW
is present, or as a rescue device after failed
DL. (25) The intubation and extubation
guidelines of the French Society of
Anesthesia and Resuscitation (SFAR) have
included the VDL in the DAW algorithm, as
the first choice in the presence of a score >
3 in the MACOCHA scale, and likewise, as
a rescue strategy when DL intubation fails

(26,27) Similarly, the British Guidelines for
OTl management in critical adult patients,
recommend that the VDL should be
available and be considered an option for
all patients. (25)

The authors of this article consider
that further emergent and better quality
evidence is required to establish the
effectiveness of VDL vs. DL in the intensive
care unit, keeping in mind that most
meta-analysis are highly heterogeneous
and numerous factors that may affect the
interpretation of the results. (28)

Pediatrics

The AW approachin pediatrics may be more
challenging than in adults, particularly
in neonates and infants. Classically, AW
variations have been described in children
such as the prominent occiput, a smaller
anterior and cephalic larynx, the narrowest
point in the cricoid cartilage, longer
epiglottis, proportionally larger tongue and
shorter neck. (29) Consequently, it is likely
that the incidence of difficult laryngoscopy
(Cormack-Lehane class > 111) may be higher
in infant patients as compared to older
children. 30)

The use of the VDL in pediatrics could
enhance the visualization of multiple
congenital and acquired conditions, in
addition to limiting neck movement
during laryngoscopy. A meta-analysis
with 14 studies showed improved glottic
visualization; however, this was at the
expense of longer intubation times and
failure rates (31), which in this population
group may have deleterious effects in
terms of: 1) longer intubation times
with the VDL which cannot be tolerated
because of a decreased functional residual
capacity and safe apnea time; 2) multiple
VDL designs available with larger size
blades and handles making more difficult
its manipulation in the pharynx and
hypopharynx; 3) indirect tube passage,
especially with hyper-angulated blades,
and 4) infrequent use which hinders the
development of skills using the device. (32)

Thereisstillalackof quality evidence forthe
routine use of the VDL in pediatric patients
as a result of the broad diversity of devices
and potential scenarios (particularly age).
Furtherevidence is required to facilitate the
description of the device and to increase
the first-attempt success rate. Training of
the practitioners responsible for pediatric
OTl in the use of one single device and in
non-emergency scenarios, prior to its use
in emergency settings, keeping in mind the
anatomical and physiological differences of
this particular population. (33,34)

Obstetrics

It has been estimated that the incidence
of failed intubation in obstetric patients
is 2.6 per 1,000 general anesthesia (GA)
procedures, with a maternal mortality of 2.3
per every 100,000 GA. (35) There are many
clinical factors predisposing to a DAW,
such as overweight, breast size, edema
of the AW mucosa, reduced functional
residual capacity and the lower esophageal
sphincter tone, in addition to a situational
and humane component in the delivery of
care. (36)

The role of the VDL in obstetrics may
be even more difficult to assess than in
other areas of anesthesiology because of
the particular difficulties in conducting
research in this type of patients and the
small number of cases under general
anesthesia, which usually is administered
for category 1 cesarean sections or in
cases in which neuraxial anesthesia is
contraindicated. (37)

Considering the vast experience
with the use of the VDL in non-obstetric
population and the management of
emergency situations outside the hospital
setting with the additional use of the
bougie, several authors have suggested
the VDL as a first line device for all
tracheal intubations. (38) The Association
of Obstetric Anesthesiologists and the
Difficult Airway Society published the
guidelines for the management of difficult
and failed intubation of obstetric patients,
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recommending that the VDL should
be available for all obstetric general
anesthesia procedures. Nevertheless,
the most recent study — a meta-analysis
conducted in 2021 with three randomized
clinical trials —failed to find any differences
in the first-attempt success rates between
VDL and DL, despite the enhanced laryngeal
view. However, the summary of the evidence
from observational studies does highlight the
usefulness of the VDL in scenarios predictive
of DWA and rescue intubation. (39)

Emergency medicine

Intubation outside the OR, including the
resuscitation suites and medical transport
services, is probably the most challenging
scenario for the definitive management
of the airway, because of the above-men-
tioned anatomical and physiological diffe-
rences present in critical patients. There
are risk factors for mortality and peri-in-
tubation collapse such as hypoxemia or
hypotension, high shock index, absence of
pre-oxygenation and emergent intubation
(40,41). Hence, the management of the AW
must be efficient and fast.

Difficult intubation is usually defined
as >3 failed attempts and presents in
6.6 % and 12 % of intubations in critical
patients (42); however, there has been a
progressive reduction down to 1.5 % thanks
to the use of the VDL and other techniques
to optimize OTI in emergency medicine
settings. (43) Observational studies have
found a positive correlation between the
use of the VDL (C-MAC device) and both
successful intubation and successful first-
attempt intubation, with an OR of 12.7 (95
% Cl [4.1-38.8]) and an OR of 2.2 (95 % CI
[1.2-3.8]), respectively. (44). Moreover, the
glottic view with Cormack-Lehane | and Il
classification was 93.6 % in the VDL cases
and 82.8 % with DL. (44) Even its use by
residents has been associated with a lower
incidence of esophageal intubation - 1 %
with VDL in contrast to 5.1 % with DL. (45)

Another retrospective analysis of
databases from 25 hospitals in the United

States, comprising 6,938 OTl attemptsinthe
emergency department contrasting VDL vs.
LD + additional maneuvers and use of DAW
devices, found that in practically every case
(90.9 %) VDL exhibited the highest first-
attempt success rate, regardless of the
use of the ramp, the bougie or external
manipulation of the larynx (even all of the
above together) as compared to DL. (46)
However, a systematic review and a
meta-analysis of RCTs and observational
studies in 2017, published by the British
Journal of Anesthesia comparing VDL
and DL, failed to identify any differences
in first-attempt intubation with an
overall OR of 1.28, (IC 95% [0.99-1.65]),
including emergency settings and pre-
admission care; in contrast, there was
a positive relationship between first-
attempt success by inexperienced versus
skilled practitioners, with an OR of 1.95
(95 % Cl [1.45-2.64]). Nevertheless, again
the significant heterogeneity could be
considered when comparing the results,
in addition to the failure to analyze the
different VDL models or confounding
factors such as the DAW characteristics of

patients. (23)

Covid-19

Fromtheonsetofthe SARS-CoV-2 pandemic,
the role of the VDL for the management
of the AW in patients with respiratory
failure and covid-19 gained an exponential
popularity. It was recommended by
different scientific societies as the device
of choice in first-attempt OTl on the
grounds of safety, accuracy and speed when
managing these patients. (47) A cross-
sectional study assessed the preferences
in the management of OTIl in Covid-19
patients and found that among a group
of 2,411 physicians from 19 Latin American
countries, the VDL was the preferred device
with 64.8 %; However, in actual practice,
the most frequently used device was the
DL with 57.9 %, followed by the VDL with
37.5 %. The more experienced clinicians in
the management of the AW were the ones
who performed most of the OTI procedures,
representing 61.6 %. (48)

The evidence is clear, as shown by an
observational prospective study with
150 patients undergoing OTl due to
severe hypoxemia/respiratory failure and
Covid-19, in which the VDL was used in 91.3
% of the cases, with an 88% first-attempt
success rate; furthermore, there was less
aerosol exposure because of the distance
between the examiner and the patient. (49)

At the time of this article's publication,
it could argued that we are living through
a transition period into the “Post-COVID
era’. The massive vaccination campaigns
and the strategies for preventing the
transmission were key to what was called
the “return to normality”. However, as
stated by the authors Mari Davies and Iljaz
Hodzovic, the management of the airway
has probably changed forever. Most likely,
the availability of the VDL has increased
in healthcare institutions in which it was
not available, or in hospital areas in which
there was limited availability. One may
conclude that the routine use of the VDL
translates into improved safety for both
the patient and the healthcare staff, and
better visualization of the glottis with the
potential for external assistance, changing
the paradigm from “l intubate” to “we
intubate”; this new paradigm allows for
improving skills through continuous
reinforcement. (50)

Limitations

Probably the fact that the VDL is not always
available may be one of the most relevant
factors for the non-routine use of the device
— there is limited information published
on the topic. Nonetheless, an international
survey conducted in 2015 in 61 countries,
showed a difference between 45% access
to a VDL in low income countries and
95% in high-income countries. (51) A
more recent publication indicated that
of 2,411 physicians administering OTI in
patients with Covid-19 in 19 Latin American
Countries, 72.1 % had access to a VDL as of
October 2020 (48). Latin America however
is one of the continents with the highest
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inequality around the world, and hence the
published data do not reflect the reality
experienced by the health institutions in
the region.

The availability of VDL primarily
depends on the huge difference in the
cost of a conventional laryngoscope versus
a videolaryngoscope. The former has
an approximate cost of 150 US dollars,
including a set of different blades, while the
average price of a VDL is 1,500 US dollars in
2020. (52) However, the world market of
VDL was valued at 352.7 billion dollars for
that same year and it is estimated to grow
atacompounded annual growth rate of18.1
% between 2021 and 2028. (53)

To a large extent, this technology is not
affordable for low and medium-income
countries, where the availability of the
device is always an issue mostly associated
withits purchase price and the maintenance
of the equipment. (54) For this reason,
during the pandemic, and intending to
reduce the exposure to aerosols during
endotracheal intubation, the development
of “low-cost videolaryngoscopes” became
highly popular in low-income countries,
introducing  modifications to  the
conventional laryngoscopes using available
materials, attachingsmall baroscopestothe
blade surface and transmitting the image
directly to the screen of a Smartphone or a
Tablet. (52,55) Although the information is
limited and to a certain extent anecdotal,
the results show that this approach may
increase the average distance of intubation
by 11.6 cm in addition to improving the
visualization of the glottis. (52)

A review entitled
“Videolaryngoscopes: Are they the
solution for the management of the
difficult AW or just one additional
strategy?” published by the Colombian
Journal of Anesthesiology in 2015, already
emphasized the need for further cost-
effectiveness studies comparing the VDL
versus the DL, and apparently the net
cost including price, maintenance costs,
battery and hygiene could be higher with
the videolaryngoscope. However, there is a
need to assess recent economic studies on

article

the cost-benefit of both devices and reach
more substantial conclusions.

Finally, another relevant factor is the
skills for airway management using the
direct laryngoscope. This is a basic skill
particularly in anesthesiology and it has
proven to be reliable, reproducible and low
cost. Several authors and experts consider
that being able to master this basic skill
should be a prerequisite to moving on to
more sophisticated tools for the AW; hence,
performing an “easy” psychomotor activity
should not be technology-dependent. (56)
However, this is just an assumption which
is not supported by any scientific evidence.

Key points and reflections
about the routine use of the VDL

1. Generally speaking, there has been
an increase in first-attempt intubation
success rates using the VDL, improved
visualization of the glottis is achieved,
and less hypoxemic events under various
clinical scenarios. This may translate into
a potential benefit in terms of less airway
complications. (23,57)

2. VDLs are more expensive than DLs;
however, the VDL is becoming increasingly
popular and this growing demand may
lead to increased supply with a subsequent
price regulation making the device more
affordable to institutions, particularly in
developing countries.

3. If VDLs were to become the standard of
care for the AW, the scientific societies shall
then change the algorithms previously
published, recommending the use of
the VDL not only for anticipated difficult
airway cases or rescue intubation, but also
specifying the device or the steps to follow
in case of a failed videolaryngoscopy.

4. Although the VDL learning curve has
been shown to be shorter as compared to
other devices for the management of the
AW, the limited availability of equipment
may result in insufficient training of many
practitioners in this area, and consequently

inagapinthedevelopmentofthe necessary
skills for the use of this technology.

5. Due to the range of devices available
in the market, it is difficult to assess
the performance of each type of VDL in
different clinical scenarios. This may lead
to some uncertainty about to the selection
and optimal management of the VDL,
depending on the type of patient or clinical
situation.

6. The limited availability of VDLs or the lack
of training of the practitioners responsible
for managing the airway, implies that we
should not rule out, limit or lose the skills in
the use of other devices for OTI. Therefore, itis
critical for the practitioners to maintain their
skills in the management of different devices
and both continue to improve the access to,
and training in the use of the VDL (58)

CONCLUSION

The VDL has proven to be an effective

and safe device for OTI in different
clinical scenarios (59), delivering
significant  improvements  in  the

visualization of the glottis, successful
first-attempt intubation, rescue
intubation and anticipated difficult
airway situations. Presently, a number
of scientific societies have
recommended its availability or routine
use for all OTIs. (25,47,60) However,
the availability and the price of the
device hinder its routine use, even in
institutions that enjoy high revenues.
This situation may change in the future as
a result of globalization, increased supply-
demand and the evidence in terms of
patient safety; the recommendation for a
universal use of the device may transform
the VDL into the gold standard for OTI.

Financial support and sponsorship
None declared.
Conflict of interest

The authors declare they have no
conflicts of interest to disclose.

6/9



COLOMBIAN JOURNAL OF ANESTHESIOLOGY. 2023;51:€1084.

REFERENCES

1. Cook TM, Woodall N, Frerk C, Fourth National
Audit Project. Major complications of airway
management in the UK: results of the Four-
th National Audit Project of the Royal Colle-
ge of Anaesthetists and the Difficult Airway
Society. Part 1: anaesthesia. Br ] Anaesth.
2011;106(5):617-31. doi: www.doi.org/10.1093/

bja/aeross

2. Cooper RM. Use of a new videolaryngoscope
(GlideScope®) inthe management of a diffi-
cult airway. Can ] Anaesth. 2003;50(6):611-3.
doi: www.doi.org/10.1007/BF03018651

3. Paolini J-B, Donati F, Drolet P. Review article:
video-laryngoscopy: another tool for difficult
intubation or a new paradigm in airway ma-
nagement? Can ] Anaesth. 2013;60(2):184-91.
doi: www.doi.org/10.1007/s12630-012-9859-5

4. Lundstrgm LH, Vester-Andersen M, Mgller
AM, Charuluxananan S, Lhermite J, Wet-
terslev ], et al. Poor prognostic value of the
modified Mallampati score: a meta-analy-
sis involving 177 088 patients. Br ] Anaesth.
2011;107(5):659-67. doi: www.doi.org/10.1093/
bja/aer292

5. Chemsian R, Bhananker S, Ramaiah R. Video-
laryngoscopy. Int] Crit IlIn Inj Sci. 2014;4(1):35-
41. doi: www.doi.org/10.4103/2229-5151.128011

6. LiuD-X, Ye Y, Zhu Y-H, Li ], He H-Y, Dong L, et
al. Intubation of non-difficult airways using
video laryngoscope versus direct laryngos-
cope: a randomized, parallel-group study.
BMC Anesthesiol. 2019;19(1):75. doi: www.doi.
0rg/10.1186/512871-019-0737-3

7. Apfelbaum JL, Hagberg CA, Connis RT, Ab-
delmalak BB, Agarkar M, Dutton RP et al.
2022 American Society of Anesthesiolo-
gists practice guidelines for management
of the difficult airway. Anesthesiology.
2022;136(1):31-81. doi: www.doi.org/10.1097/
ALN.0000000000004002

8. Jungbauer A, Schumann M, Brunkhorst V, Bor-
gers A, Groeben H. Expected difficult tracheal
intubation: a prospective comparison of direct
laryngoscopy and video laryngoscopy in 200
patients. Br ] Anaesth. 2009;102(4):546-50.
doi: www.doi.org/10.1093/bja/aepo13

9. Serocki G, Bein B, Scholz ], Dorges V. Mana-
gement of the predicted difficult airway: a
comparison of conventional blade laryngos-

copy with video-assisted blade laryngosco-
py and the ClideScope. Eur ] Anaesthesiol.
2010;27(1):24-30. doi: www.doi.org/10.1097/

intubations in the emergency department. ]
Emerg Med. 2015;48(3):280-6. doi: www.doi.
org/10.1016/j.jemermed.2014.10.007

EJA.obo13e32832d328d

10. Rosenblatt WH, Yanez ND. A decision tree
approach to airway management pathways
in the 2022 difficult airway algorithm of the
American Society of Anesthesiologists. Anes-
th Analg. 2022;134(5):910-5. doi: www.doi.
org/10.1213/ANE.0000000000005930

1

jury

Kramer A, Miller D, Pfértner R, Mohr C,
Groeben H. Fibreoptic vs videolaryngoscopic
(C-MAC(®) D-BLADE) nasal awake intuba-
tion under local anaesthesia. Anaesthesia.
2015;70(4):400-6. doi: www.doi.org/10.1111/
anae.13016

12. Alhomary M, Ramadan E, Curran E, Walsh SR.
Videolaryngoscopy vs. fibreoptic bronchosco-
py for awake tracheal intubation: a systema-
tic review and meta-analysis. Anaesthesia.
2018;73(9):1151-61. doi: www.doi.org/10.1111/
anae.14299

13. Griesdale DEG, Liu D, McKinney ], Choi PT.
Glidescope® video-laryngoscopy versus direct
laryngoscopy for endotracheal intubation:
a systematic review and meta-analysis. Can
] Anaesth. 2012;59(1):41-52. doi: www.doi.
0rg/10.1007/s12630-011-9620-5

14. Sajayan A, Nair A, McNarry AF, Mir F, Ah-
mad |, El-Boghdadly K. Analysis of a natio-
nal difficult airway database. Anaesthesia.
2022;77(10):1081-8. doi: www.doi.org/10.1111/
anae.15820

15. Ngrskov AK, Rosenstock CV, Wetterslev ], As-
trup G, Afshari A, Lundstrgm LH. Diagnostic
accuracy of anaesthesiologists’ prediction of
difficult airway management in daily clinical
practice: a cohort study of 188 064 patients re-
gistered in the Danish Anaesthesia Database.
Anaesthesia. 2015;70(3):272-81. doi: www.doi.
org/10.1111/anae.12955

16. Aziz MF, Brambrink AM, Healy DW, Willett
AW, Shanks A, Tremper T, et al. Success of in-
tubation rescue techniques after failed direct
laryngoscopy in adults: A retrospective com-
parative analysis from the multicenter pe-
rioperative outcomes group. Anesthesiology.
2016;125(4):656-66. doi: www.doi.org/10.1097/
ALN.0000000000001267

17. Sakles JC, Mosier JM, Patanwala AE, Dicken
JM, Kalin L, Javedani PP. The C-MAC® video
laryngoscope is superior to the direct laryn-
goscope for the rescue of failed first-attempt

18. Mosier JM, Joshi R, Hypes C, Pacheco G,
Valenzuela T, Sakles ]JC. The physiologi-
cally difficult airway. West ] Emerg Med.
2015;16(7):1109-17. doi: www.doi.org/10.5811/
westjem.2015.8.27467

19. Criesdale DEG, Bosma TL, Kurth T, Isac G,
Chittock DR. Complications of endotracheal
intubation in the critically ill. Intensive Care
Med. 2008;34(10):1835-42. doi: www.doi.
0rg/10.1007/s00134-008-1205-6

20. O0’Gara B, Brown S, Talmor D. Video laryngos-
copy in the intensive care unit. Seeing is belie-
ving, but that does not mean it’s true. JAMA.
2017;317(5):479. doi: www.doi.org/10.1001/

jama.2016.21036

21.JaberS, DeJong A, Pelosi P, Cabrini L, Reignier
], Lascarrou]B. Videolaryngoscopy in critically
ill patients. Crit Care. 2019;23(1):221. doi: www.
doi.org/10.1186/s13054-019-2487-5

22. De Jong A, Molinari N, Conseil M, Coisel Y,
Pouzeratte Y, Belafia F, et al. Video laryngos-
copy versus direct laryngoscopy for orotra-
cheal intubation in the intensive care unit: a
systematic review and meta-analysis. Intensi-
ve Care Med. 2014;40(5):629-39. doi: www.doi.
0rg/10.1007/s00134-014-3236-5

23. Arulkumaran N, Lowe J, lons R, Mendoza M,
Bennett V, Dunser MW. Videolaryngoscopy
versus direct laryngoscopy for emergency
orotracheal intubation outside the operating
room: a systematic review and meta-analy-
sis. Br ] Anaesth. 2018;120(4):712-24. doi:
10.1016/j.bja.2017.12.041

24. Lascarrou B, Boisrame-Helms ], Bailly A, Le
Thuaut A, Kamel T, Mercier E, et al. Video lary-
ngoscopy vs direct laryngoscopy on successful
first-pass orotracheal intubation among ICU
patients: A randomized clinical trial. JAMA.
2017;317(5):483-93. doi: www.doi.org/10.1001/
jama.2016.20603

25. Higgs A, McGrath BA, Goddard C, Ran-
gasami ], Suntharalingam G, Gale R, et al.
Cuidelines for the management of tracheal
intubation in critically ill adults. Br ] Anaes-
th. 2018;120(2):323-52. doi: www.doi.or-
g/10.1016/j.bja.2017.10.021

26. Quintard H, I'Her E, Pottecher ], Adnet F,
Constantin J-M, Dejong A, et al. Intubation et

7/9


http://www.doi.org/10.1093/bja/aer058
http://www.doi.org/10.1093/bja/aer058
http://www.doi.org/10.1007/BF03018651
http://www.doi.org/10.1007/s12630-012-9859-5
http://www.doi.org/10.1093/bja/aer292
http://www.doi.org/10.1093/bja/aer292
http://www.doi.org/10.4103/2229-5151.128011
http://www.doi.org/10.1186/s12871-019-0737-3
http://www.doi.org/10.1186/s12871-019-0737-3
http://www.doi.org/10.1097/ALN.0000000000004002
http://www.doi.org/10.1097/ALN.0000000000004002
http://www.doi.org/10.1093/bja/aep013
http://www.doi.org/10.1097/EJA.0b013e32832d328d
http://www.doi.org/10.1097/EJA.0b013e32832d328d
http://www.doi.org/10.1213/ANE.0000000000005930
http://www.doi.org/10.1213/ANE.0000000000005930
http://www.doi.org/10.1111/anae.13016
http://www.doi.org/10.1111/anae.13016
http://www.doi.org/10.1111/anae.14299
http://www.doi.org/10.1111/anae.14299
http://www.doi.org/10.1007/s12630-011-9620-5
http://www.doi.org/10.1007/s12630-011-9620-5
http://www.doi.org/10.1111/anae.15820
http://www.doi.org/10.1111/anae.15820
http://www.doi.org/10.1111/anae.12955
http://www.doi.org/10.1111/anae.12955
http://www.doi.org/10.1097/ALN.0000000000001267
http://www.doi.org/10.1097/ALN.0000000000001267
http://www.doi.org/10.1016/j.jemermed.2014.10.007
http://www.doi.org/10.1016/j.jemermed.2014.10.007
http://www.doi.org/10.5811/westjem.2015.8.27467
http://www.doi.org/10.5811/westjem.2015.8.27467
http://www.doi.org/10.1007/s00134-008-1205-6
http://www.doi.org/10.1007/s00134-008-1205-6
http://www.doi.org/10.1001/jama.2016.21036
http://www.doi.org/10.1001/jama.2016.21036
http://www.doi.org/10.1186/s13054-019-2487-5
http://www.doi.org/10.1186/s13054-019-2487-5
http://www.doi.org/10.1007/s00134-014-3236-5
http://www.doi.org/10.1007/s00134-014-3236-5
http://10.1016/j.bja.2017.12.041
http://www.doi.org/10.1001/jama.2016.20603
http://www.doi.org/10.1001/jama.2016.20603
http://www.doi.org/10.1016/j.bja.2017.10.021
http://www.doi.org/10.1016/j.bja.2017.10.021

COLOMBIAN JOURNAL OF ANESTHESIOLOGY. 2023;51:€1084.

extubation du patient de réanimation. Anes-
thésie & Réanimation. 2018;4(6):523-47. doi:
www.doi.org/10.1016/j.accpm.2017.09.001

27.DeJong A, Molinari N, Terzi N, Mongardon N,
Arnal J-M, Guitton C, et al. Early identification
of patients at risk for difficult intubation in
the intensive care unit: development and va-
lidation of the MACOCHA score in a multicen-
ter cohort study. Am ] Respir Crit Care Med.
2013;187(8):832-9. doi: www.doi.org/10.1164/
rccm.201210-18510C+

28.DeJong A, Myatra SN, Roca O, Jaber S. How to
improve intubation in the intensive care unit.
Update on knowledge and devices. Intensive
Care Med. 2022;48(10):1287-98. doi: www.doi.
0rg/10.1007/s00134-022-06849-0

29. Adewale L. Anatomy and assessment
of the pediatric airway. Paediatr Anaes-
th. 2009;19(Suppl 1):1-8. doi: www.doi.or-
g/10.1111/1.1460-9592.2009.03012.X

30. Fiadjoe JE, Nishisaki A, Jagannathan N,
Hunyady Al, Greenberg RS, Reynolds PI, et al.
Airway management complications in chil-
dren with difficult tracheal intubation from
the Pediatric Difficult Intubation (PeDl) re-
gistry: a prospective cohort analysis. Lancet
Respir Med. 2016;4(1):37-48. doi: www.doi.
0rg/10.1016/52213-2600(15) 00508-1

31.Sun Y, LuY, Huang Y, Jiang H. Pediatric video
laryngoscope versus direct laryngoscope:
a meta-analysis of randomized controlled
trials. Paediatr Anaesth. 2014;24(10):1056-65.
doi: www.doi.org/10.1111/pan.12458

32. Miller KA, Nagler ]J. Advances in emergent
airway management in pediatrics. Emerg
Med Clin North Am. 2019;37(3):473-91. doi:
www.doi.org/10.1016/j.emc.2019.03.006

33. Balaban O, Tobias ]D. Videolaryngoscopy in
neonates, infants, and children. Pediatr Crit
Care Med. 2017;18(5):477-85. doi: www.doi.
org/10.1097/PCC.0000000000001128

34. Xue F-S, Liu Y=Y, Li H-X, Yang G-Z. Paediatric
video laryngoscopy and airway management:
What's the clinical evidence? Anaesth Crit
Care Pain Med. 2018;37(5):459-66. doi: www.
doi.org/10.1016/j.accpm.2017.11.018

35. Kinsella SM, Winton AL, Mushambi MC, Ra-
maswamy K, Swales H, Quinn AC, et al. Failed
tracheal intubation during obstetric general
anaesthesia: a literature review. Int ] Obstet
Anesth. 2015;24(4):356-74. doi: www.doi.or-
g/10.1016/].ij0a.2015.06.008

36. Bordoni L, Parsons K, Rucklidge MWM. Obs-
tetric airway management. World Federation
of Societies of Anaesthesiologists: Update
in Anesthesia. 2019;34:7-13. doi: www.doi.
org/10.1029/WFSA-D-18-00019

37. Lucas DN, Vaughan DJA. Videolaryngosco-
py and obstetric anaesthesia. Br ] Anaesth.
2017;119(3):549. doi: www.doi.org/10.1093/
bja/aex289

38. Angerman S, Kirves H, Nurmi J. A befo-
re-and-after observational study of a protocol
for use of the C-MAC videolaryngoscope with a
Frovaintroducerin pre-hospital rapid sequen-
ce intubation. Anaesthesia. 2018;73(3):348-55.
doi: www.doi.org/10.1111/anae.14182

39. Howle R, Onwochei D, Harrison S-L, Desai N.
Comparison of videolaryngoscopy and direct
laryngoscopy for tracheal intubation in obste-
trics: a mixed-methods systematic review and
meta-analysis. Can] Anaesth. 2021;68(4):546-
65. doi: www.doi.org/10.1007/512630-020-
01908-w

40. April MD, Arana A, Reynolds JC, Carlson JN,
Davis WT, Schauer SG, et al. Peri-intubation
cardiac arrest in the Emergency Depart-
ment: A National Emergency Airway Registry
(NEAR) study. Resuscitation. 2021;162:403-
1. doi: www.doi.org/10.1016/j.resuscita-
tion.2021.02.039

41. Butler K, Winters M. The physiologically di-
fficultintubation. Emerg Med Clin North Am.
2022;40(3):615-27. doi: www.doi.org/10.5811/
westjem.2015.8.27467

42. Llentz S, Grossman A, Koyfman A, Long B.
High-Risk airway management in the emer-
gency department. Part |: Diseases and
approaches. ] Emerg Med. 2020;59(1):84-
95. doi: www.doi.org/10.1016/j.jemer-
med.2020.05.008

43.Brown CA, Bair AE, Pallin D], Walls RM. NEAR
[l Investigators. Techniques, success, and ad-
verse events of emergency department adult
intubations. Ann Emerg Med. 2015;65(4):363-
70.e1. doi: www.doi.org/10.1016/j.annemerg-
med.2014.10.036

44.Sakles]C, Mosier], ChiuS, Cosentino M, Kalin
L. A comparison of the C-MAC video laryngos-
cope to the Macintosh direct laryngoscope
for intubation in the emergency department.
Ann Emerg Med. 2012;60(6):739-48. doi: www.
doi.org/10.1016/j.annemergmed.2012.03.031

45. Sakles JC, Javedani PP, Chase E, Garst-Orozco
], Guillén-Rodriguez JM, Stolz U. The use of a
video laryngoscope by emergency medicine
residents is associated with a reduction in
esophageal intubations in the emergency de-
partment. Acad Emerg Med. 2015;22(6):700-7.
doi: www.doi.org/10.1111/acem.12674

46.Brown CA, Kaji AH, Fantegrossi A, Carlson IN,
April MD, Kilgo RW, et al. Video laryngoscopy
compared to augmented direct laryngosco-
py in adult emergency department tracheal
intubations: A national emergency airway
registry (NEAR) study. Acad Emerg Med.
2020;27(2):100-8. doi: www.doi.org/10.1111/
acem.13851

47. Cook TM, El-Boghdadly K, McGuire B, McNa-
rry AF, Patel A, Higgs A. Consensus guidelines
for managing the airway in patients with CO-
VID-19: Guidelines from the Difficult Airway
Society, the Association of Anaesthetists the
Intensive Care Society, the Faculty of Intensive
Care Medicine and the Royal College of Anaes-
thetists. Anaesthesia. 2020;75(6):785-99. doi:
www.doi.org/10.1111/anae.15054

48. Granell M, Sanchis N, Delgado C, Lozano M,
Pinho M, Sandoval C, et al. Airway manage-
ment of patients with suspected or confir-
med covid-19: Survey results from physicians
from 19 countries in Latin America. ] Clin
Med. 2022;11(16). doi: www.doi.org/10.3390/
jcmM11164731

49. Ahmad |, Jeyarajah J, Nair G, Ragbourne
SC, Vowles B, Wong D]N, et al. A prospec-
tive, observational, cohort study of airway
management of patients with COVID-19 by
specialist tracheal intubation teams. Can ]
Anaesth. 2021;68(2):196-203. doi: www.doi.
0rg/10.1007/s12630-020-01804-3

50. Davies M, Hodzovic I. Videolaryngoscopy
post COVID-19. Trends in Anaesthesia and
Critical Care. 2021;36:49-51. doi: www.doi.or-
g/10.1016/j.tacc.2020.09.006

51. Armstrong L, Harding F, Critchley ], McNarry
AF, MyatraSN, CooperR, etal. Aninternational
survey of airway management education in 61
countries. Br J Anaesth. 2020;125(1):e54-60.
doi: www.doi.org/10.1016/j.bja.2020.04.051

52. Hamal PK, Chaurasia RB, Pokhrel N, Pandey
D, Shrestha GS. An affordable videolaryngos-
cope for use during the COVID-19 pandemic.
Lancet Glob Health. 2020;8(7):€893-4. doi:
www.doi.org/10.1016/52214-109X(20)30259-X

8/9


http://www.doi.org/10.1016/j.accpm.2017.09.001
http://www.doi.org/10.1164/rccm.201210-1851OC+
http://www.doi.org/10.1164/rccm.201210-1851OC+
http://www.doi.org/10.1007/s00134-022-06849-0
http://www.doi.org/10.1007/s00134-022-06849-0
http://www.doi.org/10.1111/j.1460-9592.2009.03012.x
http://www.doi.org/10.1111/j.1460-9592.2009.03012.x
http://www.doi.org/10.1016/S2213-2600(15)00508-1 
http://www.doi.org/10.1016/S2213-2600(15)00508-1 
http://www.doi.org/10.1111/pan.12458 
http://www.doi.org/10.1016/j.emc.2019.03.006
http://www.doi.org/10.1097/PCC.0000000000001128
http://www.doi.org/10.1097/PCC.0000000000001128
http://www.doi.org/10.1016/j.accpm.2017.11.018
http://www.doi.org/10.1016/j.accpm.2017.11.018
http://www.doi.org/10.1016/j.ijoa.2015.06.008
http://www.doi.org/10.1016/j.ijoa.2015.06.008
http://www.doi.org/10.1029/WFSA-D-18-00019
http://www.doi.org/10.1029/WFSA-D-18-00019
http://www.doi.org/10.1093/bja/aex289 
http://www.doi.org/10.1093/bja/aex289 
http://www.doi.org/10.1111/anae.14182
http://www.doi.org/10.1007/s12630-020-01908-w
http://www.doi.org/10.1007/s12630-020-01908-w
http://www.doi.org/10.1016/j.resuscitation.2021.02.039
http://www.doi.org/10.1016/j.resuscitation.2021.02.039
http://www.doi.org/10.5811/westjem.2015.8.27467
http://www.doi.org/10.5811/westjem.2015.8.27467
http://www.doi.org/10.1016/j.jemermed.2020.05.008
http://www.doi.org/10.1016/j.jemermed.2020.05.008
http://www.doi.org/10.1016/j.annemergmed.2014.10.036 
http://www.doi.org/10.1016/j.annemergmed.2014.10.036 
http://www.doi.org/10.1016/j.annemergmed.2012.03.031
http://www.doi.org/10.1016/j.annemergmed.2012.03.031
http:// www.doi.org/10.1111/acem.12674
http://www.doi.org/10.1111/acem.13851
http://www.doi.org/10.1111/acem.13851
http://www.doi.org/10.1111/anae.15054
http://www.doi.org/10.3390/jcm11164731
http://www.doi.org/10.3390/jcm11164731
http://www.doi.org/10.1007/s12630-020-01804-3
http://www.doi.org/10.1007/s12630-020-01804-3
http://www.doi.org/10.1016/j.tacc.2020.09.006
http://www.doi.org/10.1016/j.tacc.2020.09.006
http://www.doi.org/10.1016/j.bja.2020.04.051
http://www.doi.org/10.1016/S2214-109X(20)30259-X

COLOMBIAN JOURNAL OF ANESTHESIOLOGY. 2023;51:€1084.

53. Kamdi R, Panigrahi B, Saxena R. Video Laryn-
goscopes-Market Analysis (2016 - 2028). Base
Year - 2020. Grand View Research. Inc, USA.;
2021. Available at https://www.grandviewre-
search.com/industry-analysis/video-laryn-

goscope-market#

54. Hamal PK, Yadav RK, Malla P Performance
of custom made videolaryngoscope for en-
dotracheal intubation: A systematic review.
PLoS ONE. 2022;17(1):0261863. doi: www.doi.
org/10.1371/journal.pone.0261863

55. Saoraya J, Musikatavorn K, Sereeyotin ]J.
Low-cost videolaryngoscope in response
to covid-19 pandemic. West ] Emerg Med.

2020;21(4):817-8. doi: www.doi.org/10.5811/
westjem.2020.5.47831

56. Slinn SJ, Froom SR, Stacey MRW, Gilder-
sleve CD. Are new supraglottic airway de-
vices, tracheal tubes and airway viewing
devices cost-effective? Paediatr Anaesth.
2015;25(1):20-6. doi:  www.doi.org/10.1111/
pan.12564

57. Hansel J, Rogers AM, Lewis SR, Cook TM,
Smith AF.  Videolaryngoscopy versus di-
rect laryngoscopy for adults undergoing
tracheal intubation. Cochrane Database
Syst Rev. 2022;4:CD011136. doi: www.doi.
0rg/10.1002/14651858.CD011136.pub3

58. Gupta A, Sharma R, Gupta N. Evolution of
videolaryngoscopy in pediatric population. ]
Anaesthesiol Clin Pharmacol. 2021;37(1):14-27.
doi: www.doi.org/10.4103/joacp.JOACP 7_19

59. Cook TM, Aziz MF. Has the time really come
for universal videolaryngoscopy? Br] Anaesth.
2022;129(4):474-7. doi: www.doi.org/10.1016/j.
bja.2022.07.038

60. Frerk C, Mitchell VS, McNarry AF, Mendonca
C, Bhagrath R, Patel A, et al. Difficult Airway
Society 2015 guidelines for management of
unanticipated difficult intubation in adults.
BrJ Anaesth. 2015;115(6):827-48. doi: www.doi.
org/10.1093/bja/aev3zi



https://www.grandviewresearch.com/industry-analysis/video-laryngoscope-market#
https://www.grandviewresearch.com/industry-analysis/video-laryngoscope-market#
https://www.grandviewresearch.com/industry-analysis/video-laryngoscope-market#
http://www.doi.org/10.1371/journal.pone.0261863
http://www.doi.org/10.1371/journal.pone.0261863
http://www.doi.org/10.5811/westjem.2020.5.47831
http://www.doi.org/10.5811/westjem.2020.5.47831
http://www.doi.org/10.1111/pan.12564
http://www.doi.org/10.1111/pan.12564
http://www.doi.org/10.1002/14651858.CD011136.pub3
http://www.doi.org/10.1002/14651858.CD011136.pub3
http://www.doi.org/10.4103/joacp.JOACP_7_19
http://www.doi.org/10.1016/j.bja.2022.07.038
http://www.doi.org/10.1016/j.bja.2022.07.038
http://www.doi.org/10.1093/bja/aev371
http://www.doi.org/10.1093/bja/aev371



