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Direct Comparisons of the Performance of Channeled
and Nonchanneled Video Laryngoscopes in Adult Airway

Management

Laura F. Cavallone, M.D., M.Sc., Andrea Vannucci, M.D., D.E.A.A., C.P.P.S.

Since the early 2000s, video laryngoscopes have become
available alongside classic laryngoscopes to perform
endotracheal intubations. Studies comparing video laryn-
goscopy and direct laryngoscopy have aimed to assess risks
and benefits of the two approaches based on numerous out-
comes evaluated in different settings and types of patients,
and with providers with different levels of experience.
Recently, one of the most exhaustive and well-conducted
reviews comparing outcomes of video laryngoscopy versus
direct laryngoscopy in adults undergoing tracheal intu-
bation' concluded that “VLs [video laryngoscopes] of all
designs likely reduce rates of failed intubation and result
in higher rates of successful intubation on the first attempt
with improved glottic views” and that “videolaryngoscopy
likely provides a safer risk profile compared to direct laryn-
goscopy for all adults undergoing tracheal intubation.”
However, while innumerable studies have compared the
performance and risk profile of video laryngoscopy with
those of direct laryngoscopy, head-to-head comparisons of
different video laryngoscope models in different scenarios
are less reported in the literature. In particular, the specific
role of channeled video laryngoscopes in comparison to
nonchanneled video devices has not yet been outlined.
The Airtraq (Prodol Meditec, Spain), King Vision (orig-
inally developed by King Systems, USA; currently AMBU,
Denmark), and Pentax AWS (Nihon
Kohden, Japan) are the most widely available and utilized
channeled video laryngoscopes, and therefore the most

[airway scope]

studied, although they are less represented in the literature
than nonchanneled video devices.'

The Airtraq optical and channeled laryngoscope is the
prototype of the category as it was first patented in the year
2000  (https://patents.google.com/patent/EP1285623B1/
en; accessed November 18, 2024) by Dr. Pedro Acha
Gandarias, a Spanish emergency medicine physician with
an interest in difficult airway management.*’

We have not been able to retrieve any article by the
inventor about the initial conception and development of
the Airtraq, but we can obtain a detailed understanding of

the thought process behind the invention of this channeled
laryngoscope by reviewing Dr. Gandarias’s patent applications
(https://patents.google.com/?inventor=Pedro+Acha+Gan-
darias&num=50; accessed November 18, 2024).

Dr. Gandarias’s idea was to create an airway intubating
tool that, in his own words, would be “[...] suitable for use in
operating theatres, emergency wards and out-patient hospitals,
due to its efficacy, thanks to the internal visualisation offered
by the ... optical-light emitting laryngoscope. In the case of
a traffic accident the individual involved may be attended to
at the site, without having to be moved. It may be used in any
position, even with a single hand, without the need to force
the cervical bones ... with individuals who have a rigid neck
brace fitted, or even those wearing crash helmets without
protection for the jaw, or with removable jaw protection ...
in places where there is little and restricted room, without
losing any of its advantages in terms of safety, precision, speed
and visualisation, for example in a vehicle where someone
is trapped, due to its small size and the possibility of using
it from any position respecting patients” (https://patentim-
ages.storage.googleapis.com/a9/53/¢4/2b955fa9t54048/
US6843769.pdf; accessed November 18,2024).

The Airtraq is a portable and disposable channeled opti-
cal laryngoscope®?; it combines an anatomically conformed
blade with a channel that holds the endotracheal tube and
follows the curve of the blade to help deploy the endotra-
cheal tube through the glottic opening; it has been defined
as a laryngoscope that allows visualization of the larynx
without requiring alignment of the pharyngeal, laryngeal,
and oral axes.*?

The confutation of the three axes theory® by Adnet et
al., based on magnetic resonance imaging studies,” and the
introduction of Greenlands “two curve theory” (primary
oropharyngeal and secondary pharyngo-glotto-
tracheal curve)®’ provide the theoretical basis to understand
how the “anatomically shaped Airtraq” (fig. 1) allows glottis

curve

visualization and trachea intubation without requiring the
forceful displacement of head and neck tissues and joints in
the attempt to align three diverging axes, as suggested by the
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early proponents of direct laryngoscopy.® Although we have
tound details on the reasoning behind this specific blade’s
design only on the Airtrag’s patent (we were not able to
retrieve the original patents for the other channeled video
laryngoscopes), the same reasoning seems to apply to the
other channeled devices as well, which were developed a few
years after the Airtraq and have similarly shaped blades.

The original Airtraq is a very compact and portable opti-
cal device (fig. 2A) that, with an attachable camera, converts
into a video laryngoscope (fig. 2B). Shown in figure 2 is the
Airtraq SP (fully disposable). Different models exist, includ-
ing nonchanneled devices, developed to assist with nasal
intubations and oral intubations with the aid of a rigid sty-
let. Airtraq devices of different sizes fit adult and pediatric,
single and double lumen endotracheal tubes (Airtraq DL).
Models can be fully disposable or have disposable blades but
reusable optics.

The Pentax AWS, first described and available in Japan
since July 2006,'" is a video laryngoscope consisting of a
disposable clear blade provided with a channel for endotra-
cheal tube insertion, an optic camera, and a liquid crystal
monitor display (fig. 3, A and B). The blade includes a suc-
tion port with the distal aperture near the camera, so that
the tip of a suction catheter inserted through the port may
be used to clear the view from saliva, blood, or vomitus."

The King Vision was first presented in a few publications
including an abstract presented at the 2012 annual meeting
of the Society for Airway Management (Valparaiso, Indiana)

Scientific Meeting.'? In this early abstract, the KingVision video
laryngoscope is described as “a relatively inexpensive, self-con-
tained, compact video laryngoscope. This device employs single
use, steeply curved blades, with an optional guiding channel
version” (fig. 4,A and B). Uses of the nonchanneled version'*"”
are similar to those described for the Airtraq.

‘We assume that readers are already familiar with the design
and characteristics of the most common nonchanneled
devices and types of blades used to perform tracheal intuba-
tions, and our goal in this review is to provide clinicians with
current evidence on the performance and potential compli-
cations of the use of channeled compared to nonchanneled
video laryngoscopes in different clinical scenarios.

To this purpose, we searched the literature for origi-
nal clinical studies that directly compared channeled versus
nonchanneled video laryngoscopes. In studies with mul-
tiple comparisons that included both video laryngoscopy
and direct laryngoscopy, we excluded data regarding direct
laryngoscopy, and considered only outcomes related to
video laryngoscopy.

‘We searched the literature of the last 15 yr with the terms
“channeled laryngoscope” (includes “channelled laryngo-
scope”); “channeled laryngoscop*”; "videolaryngoscop*”;
"video-laryngoscop*” and "video laryngoscop*”’;“Airtraq”;
“King Vision” and “Pentax AWS.”

Search filters applied to PubMed, Scopus, and Web of
Science databases included “randomized controlled tri-
als,

9 <

cohort studies,” and “clinical trials” and excluded

Fig. 1. lllustration of the curvature of the “anatomically shaped” Airtraq (Prodol Meditec, Spain) overlying an image of the primary oropharyn-
geal curve and secondary pharyngo-glotto-tracheal curve with head in the “neutral” position as described by Greenland et al.® Original image
(lef) reprinted from Greenland KB, Edwards MJ, Hutton NJ, Challis VJ,Irwin MG, Sleigh JW: Changes in airway configuration with different
head and neck positions using magnetic resonance imaging of normal airways: A new concept with possible clinical applications. Br J Anaesth

2010; 105:683-90. Reprinted with permission from Elsevier.
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Fig. 2. Airtrag SP (Prodol Meditec, Spain): Channeled, optical (4) and with camera attached (B).

Fig. 3. Pentax Airway Scope (AWS; Nihon Kohden, Japan) assembled (4) and with its disposable blade detached (B).

93 ¢¢

“reviews,” “proceedings,” and “case reports.” Additionally,
to increase the clinical relevance of our findings, we
excluded results from experimental studies in manikin
(except for simulated scenarios in the prehospital setting
where no clinical studies were available) and cadaveric
models.

The articles returned by this search were highly het-
erogeneous in many respects: for comparing channeled
video laryngoscopes with one or more different types
of classic direct laryngoscopy and video laryngoscopes,
for including providers of wide-ranging skill levels, and

ANESTHESIOLOGY 2025; 142:740-52

for the variety of outcomes considered. For our review,
we selected outcomes that are most frequently assessed
in the literature and divided them into “complications”
and “performance outcomes,” realizing that differences
in performance based solely on these commonly utilized
intermediate measures (table 1) may not always have a
strong correlation with clinically meaningful outcomes.
We then identified five clinically relevant airway manage-
ment scenarios in which channeled laryngoscopes have
been more frequently compared to nonchanneled video
laryngoscopes':

Copyright © 2025 American Society of Anesthesiologists. All Rights Reserved. Unauthorized reproduction of this article is prohibited.
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Fig. 4. Channeled King Vision (AMBU, Denmark) with (4) and without (B) its camera attached.

Table 1. Definitions of Performance Outcomes and
Complications Included in the Review

Performance outcomes

1. Failed intubation—defined as more than three attempts or change of
device or intubator required

2. Successful first attempt at tracheal intubation—assessed at time of
intubation

3. Cormack—Lehane grade—assessed by intubator at time of intubation

4. Time for tracheal intubation—defined as total time required for tracheal
intubation at time of intubation

Complications

1. Hypoxemia—defined as oxygen saturation less than 90% between start of
induction and recovery from anesthesia

2. Esophageal intubation—assessed at time of intubation by the intubator

3. Dental trauma—assessed at time of intubation

4. Patient-reported sore throat—within the first 24 h of anesthesia or closest
to 6h postoperatively

5. Hemodynamic stability—significant changes in MAP and/or HR within
15 min of starting intubation compared to baseline

HR, heart rate; MAP, mean arterial pressure.
Definitions adapted from Hansel et al.'

1. In the general population of patients undergoing elective
surgery or requiring airway management in the intensive
care unit (includes obstetric patients and subpopulation
with anticipated difficult airways)

. In patients with immobilized cervical spine

[SSIN ]

. In patients with obesity (body mass index 30 or greater)

~

. In adult patients requiring insertion of double lumen
endotracheal tubes for separate lung ventilation
. In the prehospital and emergent setting

w1

Given the scarcity of publications retrieved and the het-
erogeneity of the studies resulting in significant issues of

indirectness and inconsistency,'" we decided that, whenever
possible, the best way to summarize the available information
was to display it in the intuitive form of heat maps. Here, data
for the separate devices are displayed on a graded color scale
ranging from green representing the best outcomes and higher
number of articles and patients studied, to red representing
measures of poor outcomes, low numbers of publications, and
low number of patients studied. The color-coded range for
each outcome or complication is calibrated based on the best
and worst values found in the articles reviewed for that specific
outcome (figs. 5 and 8 through 10). Data that were not easily
displayed in the heat map format and data from manikin stud-
ies are reported in the text and discussed separately.

Our initial intention was to include in this review a sec-
tion on the pediatric population. However, we found only
two pediatric trials directly comparing channeled and non-
channeled video laryngoscopes in children: one trial was
conducted in a scenario of cardiopulmonary arrest sim-
ulation,” and the other was a pilot study of 10 patients
younger than 2 yr of age with cleft palate.’® Given the scar-
city of available information, we decided to exclude the
pediatric population from the analysis.

Use of Channeled Video Laryngoscopes in the
Adult Population

General Population

We examined 18 articles of randomized controlled trials
including 1,772 patients undergoing general anesthesia
for elective surgery or obstetric procedures or receiv-
ing an endotracheal intubation as intensive care unit
patients.'”™*

ANESTHESIOLOGY 2025; 142:740-52
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General population
Performance outcomes

1. Intubation Failure
Bestvalue reference
Device
Channeled
Airtrag
CH King Vision
Pentax AWS
Non-Channeled
Glidescope
C-MAC C blade
C-MAC D blade
McGrath
Lightwand
N-CH King Vision

No.of studies  Pa

Worst value reference

Complications

1. Hypoxemia

Bestvalue reference
Device
Channeled %
Airtraq 2
CH King Vision
Pentax AWS
Non-Channeled
Glidescope
C-MAC C blade
C-MAC D blade
McGrath
Lightwand

N-CH King Vision

No. of 5I1.Iﬂ|e§
4 151

[ ot | 3 8

Pﬂll@ﬂlﬂﬂ.

Worst value reference

2. Successful 1st attempt at intubation | 3. Cormack-Lehane grade |

No. of studies

2. Esophageal Intubation

% No. of studies Patient no.

4. Time for tracheal intubation

Patient no. No. of studies _P_B No. of studies  Patient no.

Fig. 5. General population data for the separate devices are displayed on a graded color scale ranging from green representing the best
outcomes, higher number of articles and patients studied, to red representing measures of poor outcomes, lower numbers of publications
and lower numbers of patients studied. The color-coded range for each outcome or complication is calibrated based on the “best and worst
values” found in the articles reviewed for that specific outcome. Airtrag, Prodol Meditec, Spain; CH King Vision and N-CH King Vision, AMBU,
Denmark; Pentax AWS, Nihon Kohden, Japan; GlideScope, Verathon, USA; C-MAC, Karl Storz, Germany; McGrath, Medtronic, USA; Lightwand,

Trachlight, Laerdal, USA.

As highlighted in the heat map shown in figure 5,1in the
general population, channeled and nonchanneled devices,
and in particular Airtraq and GlideScope, show similar
performance outcomes and comparable laryngoscopy and
intubation-related complications.

We found more studies comparing Airtraq and chan-
neled King Vision with nonchanneled devices and with
each other than articles comparing Pentax AWS with any
other type of channeled or nonchanneled device. Overall,
the Airtraq’s performance outcomes seem more favorable
than those of the channeled King Vision.

GlideScope and nonchanneled King Vision were shown
to be better than channeled King Vision in patients with
expected difficult airway when intubated by residents (one
study, 225 patients).”!

Of note, one issue often quoted in studies comparing
performance outcomes of channeled versus nonchanneled
devices, especially if involving trainees, was the inconsis-
tent familiarity of providers with the use of the different
types of devices.!”?#*3! The limited familiarity with the
channeled laryngoscopes type of blade, for example, may
cause the operator to position the tip of the Airtraq or
King Vision too deep, with a Miller blade-like technique

ANESTHESIOLOGY 2025; 142:740-52

(fig. 6) as opposed to a Macintosh blade-like technique,
in the vallecula (fig. 7).’ As illustrated in the figures, the
Miller blade—like technique may frequently cause a mis-
alignment of the position of the channel with respect to the
glottic opening and restrict the maneuvering space for the
endotracheal tube. This may explain some of the reported
difficulties passing the tube through the glottic opening
and the increased times for intubation with channeled
laryngoscopes.

Cervical Spine Immobilization

Our literature search returned seven studies involving 1,603
patients who were intubated in conditions of cervical spine
immobilization.**!

One of the main proposed advantages of the use of the
Airtraq has been its ability to facilitate tracheal intubation
while minimizing cervical spine movement; therefore, its
utilization has been advocated for patients with cervical
spine instability due to trauma and other pathologic condi-
tions requiring immobilization of the cervical spine.

In six of the studies we reviewed, patients undergoing
elective surgery were placed in simulated conditions of

cervical spine immobilization before intubation.”*~* In

Copyright © 2025 American Society of Anesthesiologists. All Rights Reserved. Unauthorized reproduction of this article is prohibited.
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Fig. 6. Airtraq (Prodol Meditec, Spain) camera view when the
blade of the device is used as a Miller blade, with the tip below
the epiglottis, restricting the space available for the endotracheal
tube pass, and losing the alignment of the channel with the glot-
tic opening.

the last study,™ patients were placed in neutral position for
induction of general anesthesia, and cervical spine motion
was evaluated during endotracheal intubation with different
laryngoscopes (Macintosh, TruView EVOZ2, and Airtraq).

The heat map in figure 8 reflects overall similarly favor-
able outcomes and safety profile for channeled and non-
channeled devices, with more evidence (although still very
limited) supporting outcome data for Airtraq in patients in
simulated conditions of cervical spine immobilization.

These results can be considered in light of a recent sys-
tematic review and meta-analysis on cervical spine move-
ment during intubation."” This meta-analysis documented
on average less angular movement of the cervical spine (1 to
5degrees per vertebral level CO-C5) during laryngoscopy
and intubation with Airtraq compared to direct laryngos-
copy, although the quality of the body of evidence was rated
as “low” and “very low” due to the high risk of bias and
heterogeneity of the studies included.

Of additional interest, the specific claim included in
the original patent that Airtraq may be used “without the
need to force the cervical bones” has been investigated in
two sophisticated mechanism studies by Hindman ef al.***
The authors enrolled patients undergoing elective surgery

M21157 18min SR
EC

o e =

o R

Fig. 7. Airtrag (Prodol Meditec, Spain) camera view with the tip
of the blade positioned in the vallecula, offering maximum space
available for the endotracheal tube pass, and alignment of the
channel with the glottic opening.

and compared the force applied by the laryngoscope in
relation with cervical spine motion during intubation®
and the relationship between glottic view and intubation
force during intubation** with Macintosh and Airtraq. An
interesting finding of the first of these studies is that the
relationship between laryngoscope force and cervical spine
motion is nonlinear. In fact, although intubation with the
Airtraq required only 20% of the force of the Macintosh
(approximately 10 vs. approximately 50N), it resulted in
67% as much occiput—C5 motion (approximately 20 wvs.
approximately 30 degrees). Hindman ef al. have proposed
two possible complementary mechanisms to explain this
divergence: the first potential mechanism may be that the
extension of the cervical spine between occiput and the
second cervical vertebra (C2) was close to anatomic max-
imum values even at the low forces applied by the Airtraq,
so that greater force applied with the Macintosh could
only result in “a few additional degrees of extension.”* A
second plausible mechanism to explain the divergence of
the motion/force relationships may depend on how laryn-
goscope forces are distributed during intubation. Much of
the force applied by the Macintosh appears to contribute
to processes other than cervical extension, such as airway
soft tissue (e.g., tongue) displacement/deformation and/

ANESTHESIOLOGY 2025; 142:740-52
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Cervical spine immobilization

Performance Outcomes

1. Intubation Failure
Bestvalue reference

Device

Channeled % No.of studies  Patient i No. of studies
Airtraq 36 3 ] k 2

CH King Vision 10.8

Pentax AWS 33

Non-Channeled

Glidescope 113 86.7 2
C-MAC C blade 3.4 b

C-MAC D blade 4.2

McGrath 23

Lightwand

N-CH King Vision

TruView

Worstvalue reference

Complications

1. Hypoxemia
Bestvalue reference 0

Device

Channeled % No. of studies  Patient no. % No. of studies
Airtraq e =

CH King Vision

Pentax AWS [

Non-Channeled

C-MAC C blade 29

C-MAC D blade

McGrath

Truview o w0

Worst value reference

2. Successful 1st attempt at intubation

Patient no.

3. Cormack-Lehane grade | 4. Time for tracheal intubation

Patient no. % No.ofstudies Patientno. | sec No.ofstudies Patientno.

148 66.2 3 207 29.4 4

85.9 2 170 52.5 120 349 2 170
90.0

3. Dental trauma

%  No.of studies

%  No.ofstudies Patient no. Patient no.

103 | 0.3 4

No data

Fig. 8. Cervical spine immobilization data for the separate devices are displayed on a graded color scale (see legend of fig. 5 for interpreta-
tion). Airtraqg, Prodol Meditec, Spain; CH King Vision and N-CH King Vision, AMBU, Denmark; Pentax AWS, Nihon Kohden, Japan; GlideScope,
Verathon, USA; C-MAC, Karl Storz, Germany; McGrath, Medtronic, USA; Lightwand, Trachlight, Laerdal, USA; TruView, Truphatek, Israel.

or jaw subluxation. With conventional direct laryngos-
copy, these effects are necessary to create a line of sight;
however, this is not required with the Airtraq. A similar
study, but conducted in manikins,” found that “compared
to Macintosh intubations, [the] GlideScope intubations
had equal or superior views of the glottis with 55%, 58%
and 66% lower median peak, average and impulse forces
applied to the tongue base.” In this study, impulse force was
defined as “the integral of the force over the time interval
during which the force acts.” Unfortunately, we have not
found any study directly comparing different models of
video laryngoscopes to each other in the same conditions;
therefore, although the difference in force applied between
the Airtraq and Macintosh laryngoscopes was reportedly
higher than the difference between the GlideScope and
Macintosh, it is not possible to draw any conclusion from a
hypothetical comparison.

Patients with Obesity

We found three studies directly comparing the performance
of channeled and nonchanneled video laryngoscopes in
patients with obesity,"™* for a total of 253 patients studied.
Data are shown in figure 9.

ANESTHESIOLOGY 2025; 142:740-52

There is no clear evidence of better outcomes or reduced
complications with the use of either type of laryngoscope
in this population; however, the heat map (fig 9) shows
increased rates of intubation failure and decreased rates of
success at first intubation attempt with channeled device
compared to nonchanneled laryngoscopes.

As described in the "General Population" section, at
least in part, failures with the use of channeled laryn-
goscopes in this and in other settings®* have been
attributed to lack of familiarity of providers with this
type of device compared to other video laryngoscopes
that are based on a design more similar to the traditional
Macintosh laryngoscope.*

Double Lumen Tube Insertion

Our search found four studies comparing the use of chan-
neled versus nonchanneled laryngoscopes for double lumen
tube insertion in a total of 318 patients with no known or
predicted difficult airway**% the data extracted from the
studies are shown in figure 10.

In a comparison of Airtrag DL, GlideScope, and King
Vision for double lumen tube intubation by users with
mixed experience, the Airtraq required shorter times to

Copyright © 2025 American Society of Anesthesiologists. All Rights Reserved. Unauthorized reproduction of this article is prohibited.
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Patients with obesity

Performance Outcomes

1. Intubation Failure 2. Successful 1st attempt at intubation | 3. Cormack-Lehane grade | 4, Time for tracheal intubation

Bestvalue reference

Device
Channeled % No.of studies  Patient no. No. of studies  Patient no.
Airtrag | 36 36

CH King Vision
Non-Channeled
Glidescope
C-MAC D blade

worstvatue rererence [ EEAIIIL T E T EEE—

Complications

1. Hypoxemia
Bestvalue reference 8
Device
Channeled
Airtrag
CH King Vision
Non-Channeled
Glidescope
C-MAC D blade

% No. of studies % %

No. of studies
127 AN s
-

No. of studies  Patient no. No. of studies  Patient no. Patient no.

No data

Worst value reference

Fig. 9. Patient with obesity data for the separate devices are displayed on a graded color scale (see legend of fig. 5 for interpretation). Airtrag,
Prodol Meditec, Spain; CH King Vision, AMBU, Denmark; GlideScope, Verathon, USA; C-MAC, Karl Storz, Germany.

Double lumen tube insertion

Performance Outcomes

2. Successful 1st attempt at
1. Intubation Failure intubation 3. Cormack-Lehane grade | 4. Time for tracheal intubation

Best value reference
Device
Channeled % No.ofstudies Patientno.| %  No.ofstudies  Patientno. No. of studies  Patient no. No. of studies  Patient no.
Airtrag 4 145 . 4

King Vision 32

Pentax AWS
Non-Channeled
Glidescope
McGrath

Woaorst value reference

Complications

1. Hypoxemia 2. Esophageal Intubation 3. Dental trauma 4, Patient-reported sore throat
Best value reference
Device
Channeled No data
Airtraq

King Vision

Non-Channeled

Glidescope

McGrath

No. of studies Patient no.

No data % No. of studies  Patient no.

3

Worst value reference

Fig. 10. Double lumen tube insertion data for the separate devices are displayed on a graded color scale (see legend of fig. 5 for interpreta-
tion). Airtraq, Prodol Meditec, Spain; CH King Vision, AMBU, Denmark; Pentax AWS, Nihon Kohden, Japan; GlideScope, Verathon, USA; McGrath,
Medtronic, USA.

achieve successful double lumen tube intubation compared significantly less time with the Airtraq DL than with the
with GlideScope.* AWS 200, a Pentax AWS laryngoscope model that, like
Double lumen tube intubation performed by anesthe-  the Airtraq DL, has a side channel for double lumen tube
siologists who were familiar with both devices required  insertion.”
L. F. Cavallone and A. Vannucci ANESTHESIOLOGY 2025; 142:740-52 747
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In the hands of highly experienced providers using
video laryngoscopes for double lumen tube intubation, the
Airtraq DL was superior to the McGrath (Series 5) in intu-
bation time, but it did not decrease intubation difficulty.”’

In patients scheduled for thoracic surgeries requiring
double lumen tube intubation, the success of the first intu-
bation attempt and the intubation difficulty scales were
comparable between Airtraq and GlideScope; however,
the intubation time was shorter and glottic visualization,
expressed as Cormack—Lehane grade, was significantly bet-
ter with Airtraq.*?

In a separate study of 72 patients with predicted or
known difficult airway, no difference was found between
GlideScope and Airtraq DL in success rates of tracheal intu-
bation with a double lumen tube.*

The data reported herein seem to suggest that Airtraq
DL might provide better outcomes compared to the other
tested alternatives; the heat map in figure 10, however, does
not show a clear superiority of any device over the others.

Prehospital and Emergency Setting

Randomized controlled trials are not easily feasible or con-
sidered ethical in the emergency and prehospital setting. We
found only one randomized controlled clinical trial that rec-
reated prehospital setting conditions in 120 adult patients
undergoing elective surgery who required tracheal intuba-
tion. Patients in this study were consented to be intubated

Pre-hospital and emergency setting

Performance Outcomes

with Airtraq, GlideScope, or LMA Fastrach using a “face-
to-face” approach (provider facing the patient) to simulate
entrapment casualties’ conditions. Of note, intubations were
performed by staff with at least 4 yr of anesthesia experi-
ence and at least 50 successful intubations with each device.
The study found better Cormack—Lehane grade view with
Airtraq compared to GlideScope, and faster time for tracheal
intubation. One failed intubation in 40 patients was reported
with GlideScope, and no failed intubations occurred with
Airtraq. There were no esophageal intubations or reported
dental trauma in either group® (heat map in fig. 11).

This clinical study confirmed previous results obtained in
manikins where senior emergency medicine physicians intu-
bated manikins in the supine and “face-to-face” positions
also using the LMA Fastrach, the Airtraq, and the GlideScope
video laryngoscope.® In this study, senior emergency phy-
sicians obtained successful face-to-face tracheal intubation
more rapidly and with a better laryngeal view when using
the Airtraq than with the GlideScope and LMA Fastrach.

In a different manikin simulation of entrapped casual-
ties necessitating “inverse intubation” (face-to-face) with
the provider facing the manikin (the manikin was sitting
with the neck immobilized and only accessible from the left
anterolateral side), both McGrath and Airtraq had a 100%
success rate; however, Airtraq was found to have faster tube
insertion times than McGrath and was preferred by the
participants.™

1. Intubation Failure

Bestvalue
reference

Device
Channeled % No. of studies  Patient no.
Airtraq 40

Non-Channeled
Glidescope
ILMA

Worstvalue
reference

Complications

1. Hypoxemia 2. Esophageal Intubation
Bestvalue
reference
Device
Channeled
Airtraq
Non-Channeled
Glidescope
ILMA

No data

Worst value
reference

No. of studies

No. of studies

4. Time for trachealintubation

3. Cormack-Lehane grade |

No. of
Patient no. % No. of studies Patient no. sec studies Patient no.
40 eso I 4 | 40

40
40

3. Dental trauma

4. Patient-reported sore throat

Patient no.

Fig. 11. Prehospital and emergency setting data for the available devices are displayed on a graded color scale (see legend of fig. 5 for
interpretation). Airtraqg, Prodol Meditec, Spain; GlideScope, Verathon, USA; ILMA, Teleflex, USA.
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Last, in a study of advanced airway devices in a simu-
lated prehospital setting, flight nurses and paramedics (177
total participants completed the study) intubated stan-
dardized manikins with a normal airway, “trauma’ airway,
and difficult airway using several devices: a standard laryn-
goscope, a gum elastic bougie, the Airtraq laryngoscope,
the GlideScope Ranger laryngoscope, and the supra-
glottic airway laryngopharyngeal tube. The simulation
involved intubating in grounded helicopters, wearing
helmets and flight gear. In this context, the Airtraq and
the supraglottic airway laryngopharyngeal tube device
showed the fastest and highest intubation success on the
first attempt.”’

Taken together, these data suggest that there is low-grade
evidence, mostly from manikin studies, that, in the prehos-
pital and emergency setting, Airtraq may have higher suc-
cess rates and faster intubation times than nonchanneled
laryngoscopes. In emergency settings, one additional aspect
to be considered is the portability of the laryngoscopes to
be used: channeled laryngoscopes, especially the dispos-
able optical Airtraq and the McGrath® as one of the few
nonchanneled devices, are lightweight, portable, and easily
stored and carried for use in emergencies in any location.

The use of Airtraq has been suggested to be associated
with hemodynamic stability at intubation. This hypothe-
sis has been tested in different types of patients and clin-
ical scenarios, and several studies included in this review
have investigated changes in heart rate (HR) and mean
arterial pressures (MAPs) during endotracheal intubation
with channeled devices in comparison with other video
laryngoscopes. !7:18:2123.2426.28.30,32.33.35

Channeled and nonchanneled laryngo-
scopes were associated with “insignificant difference in MAP
and HR between study groups”!’—on average about 15%
or less change in both HR and MAP for all groups—during
endotracheal intubation in adult intensive care patients
of American Society of Anesthesiologists (Schaumburg,
Mlinois) Physical Status III and IV who required emergency
endotracheal intubation.!” Similar clinically nonmeaning-
ful differences, which were also statistically nonsignificant,

% and in

were obtained from studies in obstetric patients,
the majority of the studies performed in the general pop-
ulation after induction of general anesthesia for elective

surgery.18'24’2("28*32

In two studies conducted in the general
population with* and without®' predicted difficult airway,
channeled laryngoscopes (Pentax AWS and Airtraq, respec-
tively) reduced hemodynamic stimulation at intubation
compared to GlideScope and C-MAC D blade with statis-

tically significant although clinically modest differences of

MAP and HR changes observed during the first 5min after
intubation in both studies.

Nonchanneled video laryn-
goscopes are likely to be not different from channeled
laryngoscopes in causing hemodynamic changes during
endotracheal intubation for elective surgery in patients with
manual inline stabilization applied to simulate a cervical
spine injury and immobilization (King Vision vs. C-MAC
D blade®; Airtraq vs. C-MAC D blade®; Airtraq vs. C-MAC
C blade').

However, Pentax AWS caused less HR increase than the
TruView laryngoscope and GlideScope in a statistically sig-
nificant manner during endotracheal intubation for elec-
tive surgery in American Society of Anesthesiologists I to 1T
patients with manual inline stabilization.?

No clinically or statistically signif-
icant differences were noted in hemodynamic changes,
which were modest (less than 10% on average), both for
HR and MAP values, between groups of patients with
obesity (body mass index greater than 30) requiring
intubation and general anesthesia for elective surgery
(King Vision equals C-MAC D blade*® and GlideScope
equals Airtraq"’).

With the face-to-face
approach, after insertion of the video laryngoscope blade in
the oral cavity, MAP with GlideScope increased minimally
compared to baseline, but more than Airtraq (7-mmHg—
statistically significant—difference between devices after
insertion, with a similar baseline); HR values at baseline,
after induction, and after insertion were comparable™
between groups, with postinsertion HR increases of 10 to
15% on average.

Our focused review of the literature found that for tracheal
intubations in the general adult population, there are likely
clinically insignificant differences both in performance and
in complications between channeled and nonchanneled
video laryngoscopes.

In conditions of immobilization of the cervical spine,
we have found similar performance outcomes and safety
profiles for channeled and nonchanneled devices, with
more data supporting the likely effectiveness of Airtraq
in patients with cervical spine immobilization (low-grade
evidence).

For tracheal intubation in patients with obesity, there
is no high-grade evidence to support better outcomes
or reduced complications with the use of either type of
laryngoscope; however, the heat map suggests potentially
increased rates of intubation failure and decreased rates of
first attempt success at intubation with channeled devices
compared to nonchanneled laryngoscopes.
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For insertion of double lumen endotracheal tubes, the
Airtraq DL does not seem to offer significantly better out-
comes than the other options evaluated, despite encour-
aging findings when this device is used by experienced
providers.

There is low-grade evidence from manikin studies that,
in the prehospital and emergency setting, Airtraq may have
higher success rates and faster intubation times than non-
channeled laryngoscopes.

There is low-grade evidence that use of the Pentax AWS
laryngoscope and the Airtraq may be associated with higher
hemodynamic stability during tracheal intubation in differ-
ent clinical populations and conditions.

A limitation of several studies evaluating the perfor-
mance of channeled versus nonchanneled devices is the
reported inconsistent familiarity of providers with the use
of tested video laryngoscopes.

In summary, the heterogeneity and low number of the
existing studies comparing outcomes of endotracheal intu-
bations with channeled and nonchanneled videolaryngo-
scopes do not allow any firm conclusions on the role of
channeled laryngoscopes in comparison with nonchan-
neled devices in the general population. However, emerg-
ing data suggest that channeled laryngoscopes, and Airtraq
in particular, may produce better outcomes compared to
nonchanneled devices in selected clinical scenarios such as
cervical spine immobilization and intubation of entrapped
victims in the prehospital setting. More research is needed
to confirm these observations.
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