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The adaptation of videotechnology for laryngoscopy appears to be an interesting and promising option in
the field of airway management. The place of videolaryngoscope-assisted intubation in airway manage-
ment has yet to be determined. This article will aim to describe the technique of videolaryngoscopy,
discuss the videolaryngoscopes that are currently available and give a summary of the available evidence
for their use.

� 2010 Elsevier Ltd. All rights reserved.
1. Introduction

Fibreoptic intubation is the gold standard in the management of
an anticipated difficult airway. However, considerable training and
practice is required for developing the skills needed to achieve
proficiency in endoscopy. The learning curve for accurate sequen-
tial identification of airway anatomy required for the management
of a difficult or pathological airway is steep. Also, fibreoptic bron-
choscopes are expensive, fragile and have significant maintenance
costs. Fibreoptic bronchoscopes (FB)may not always be appropriate
in airway trauma or significant in upper airway obstruction.

The recent American Society of Anaesthesiologists (ASA) closed
claim analysis revealed uniformly adverse outcome and airway
trauma following repeated attempts at intubationwith conventional
methods. It recommended that conventional intubation attempts
should be limited to three attempts, before using other strategies.1 In
the event of unexpected problems in intubation, fibreoptic intuba-
tion takes time to setup and may not be possible, if either the
equipment or the skilled assistance is not immediately available.

Several devices have been introduced in the last decade to
bridge the gap between direct laryngoscopy and FB. However, the
quest for an ideal device that performs consistently and reliably in
a difficult airway scenario, especially in an unanticipated difficult
airway and functions as a standard laryngoscope has not been
successful so far.

The adaptation of videotechnology for laryngoscopy appears to
be an interesting and promising option in the field of airway
management. The place of videolaryngoscope-assisted intubation
in airwaymanagement, if any, has yet to be determined. This article
will aim to describe the technique of videolaryngoscopy, discuss
All rights reserved.
the videolaryngoscopes that are currently available and give
a summary of the available evidence for their use.
2. Technique of videolaryngoscopy

Conventional laryngoscopy depends upon achieving a line-of-
sight from the operator to the glottic inlet. Traditionally “sniffing
the morning air position” with flexion at lower cervical spine and
extension at atlanto-occipital joint is recommended for direct
laryngoscopy. This results in optimum alignment of the three axes:
oral, pharyngeal and laryngeal to achieve a “line-of-sight” for
adequate exposure of the vocal cords. Although this position is
successful for intubation in a large number of cases, in approxi-
mately 1e4% of patient’s laryngoscopy may still prove difficult.2

Most anaesthetists are well-versed in using the classic Macintosh
type laryngoscopes for routine intubation. In contrast, most intu-
bations with poor Cormack and Lehane grades are often effectively
blind and require additional manoeuvres such as increased neck
flexion, external laryngeal manipulation or the use of gum elastic
bougie or stylet.

Videolaryngoscopes resemble traditional laryngoscopes and
have a videochip embedded in the tip of laryngoscope blade. This
transmits magnified images to a display screenwhere they can then
be viewed or recorded. Since the camera is positioned a few mil-
limetres from the vocal cords alignment of the oral, pharyngeal and
laryngeal axes for a line-of-sight is not essential.3 This enables the
operator to “look around the corners” which previously was not
possible with conventional direct laryngoscopy. This method of
laryngoscopy is the “indirect method” as apposed to direct laryn-
goscopy with conventional laryngoscopes such asMiller, Macintosh
or McCoy.

Videolaryngoscopy consistently improves the view of the larynx
even in conditions where direct laryngoscopy may lead to poor
view e.g., with immobilised cervical spine. The images obtained can
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be recorded, replayed and viewed by a wide audience. This facili-
tates teaching, research and accurate documentation. For anaes-
thetists accustomed to conventional laryngoscopy, handeeye
coordination and additional training is needed to develop the
dexterity needed to thread the endotracheal tube while viewing
the display screen of the videolaryngoscope.

3. Classification of videolaryngoscopes

Broadly speaking, videolaryngoscopes can be classified in two
categories depending on the method of tube advancement:

1. Videolaryngoscopes with integrated tube channel.
Airtraq, Pentax airwayscope

2. Videolaryngoscopes without integrated tube channel
Glidescope, McGrath, C-Mac
3.1. Glidescope

The Glidescope videolaryngoscope has been commercially
available since 2001. The device consists of a handle and a non-
detachable blade (Fig. 1). The laryngoscope blade is made of high
resistance medical grade plastic and the distal third of the blade
anglulates upwards, at approximately 60 degrees. It has a maximum
width of 18 mm at any point. The videocamera is incorporated on
the under surface of the blade at the inflection point with the view
oriented anteriorly. Two light-emitting diodes adjacent to the vid-
eochip provide adjustable illumination. To use the Glidescope, the
manufacturer’s recommendation is to advance the laryngoscope in
the midline, identify the uvula; the blade should then be inserted
anterior to the epiglottis until the vocal cords are identified. Any
resistance to advancement of the tube is managed by withdrawing
the Glidescope by 1e2 cm. This allows the glottis to drop down,
making the angle of approach of the tracheal tube more favourable.
The use of a pre-shaped stylet with curvature matching the shape of
the blade is recommended to facilitate intubation.

The Glidescope is available in four sizes covering a range from
neonates to large adults. Two additional versions in addition are
also available. The Glidescope cobalt is a single-use laryngoscope
with disposable plastic blade which slides over the flexible video
baton. The Ranger model has smaller portable screen intended
primarily for pre-hospital use.
Fig. 1. Glidescope.
The Glidescope has a short learning curve and consistently gives
improved laryngoscopic view as compared with direct laryngos-
copy with Macintosh laryngoscope in patients with a Cormack and
Lehane grade greater than one. It has been used successfully in
patients with immobilised cervical spine, ankylosing spondylitis
(AS) and in the morbidly obese. The main limitation of the GS
as compared with standard laryngoscopes is the difficulty in
advancement of the tracheal tube. In the initial clinical evaluation,
a failure rate of 3.7% (26 of 722 patients) was reported. Fourteen of
these 26 patients were subsequently found to have grade 1 view on
direct laryngoscopy. In patients with normal airway anatomy, Teoh
and colleagues encountered difficulty in aligning the endotracheal
tube with the laryngeal inlet in 13% of patients.5 They also reported
a higher incidence of mucosal trauma, bleeding and sore throat
with Glidescope use.

Recently, there have been reports of palatopharyngeal injury
with Glidescope.6 This has been attributed to the blind advance-
ment of the endotracheal tube before it is visible on the monitor.

With a separate display screen, the Glidescope is probably more
useful in the hospital setting in difficult laryngoscopy, fixed cervical
spine and in teaching laryngoscopy skills to novice trainees. The
available evidence also supports its use in paediatric patients.

3.2. Airtraq laryngoscope

The Airtraq is a disposable videolaryngoscope with an
anatomically shaped blade that has two parallel conduits: the
optical and guiding channels (Fig. 2). A low temperature battery
operated light is present at the tip of the blade. The optical channel
contains a high definition optics system, which transmits the image
to the proximal viewfinder using a combination of lenses and
prisms. An anti-fog system is built into the optical channel which
requires 30e45 s warm-up time. Special blades for paediatric
intubation and placement of double lumen and nasal tubes are
available.

To use the Airtraq, the endotracheal tube is preloaded in a track
next to the optical pathway, and the device is inserted in the
oropharynx. When the glottis is visualised, the ETT is advanced
down the track into the trachea. The Airtraq is then removed, dis-
engaging the ETTwith a lateral movement. If the vocal cords are not
visible, it usually means that either the laryngoscope is not in the
midline or placed too posteriorly in the vallecula. The endotracheal
tube emerges from the right and slightly posterior to the optical
channel. If difficulty is encountered in advancing tube despite good
view, withdrawing the laryngoscope helps in alignment of the tube.
In morbidly obese patients, it may be difficult to insert Airtraq and
Fig. 2. Airtraq laryngoscope.
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a reverse manoeuvredinserting the Airtraq in a reverse position
followed by rotation through 180 degrees in the oropharynx is
more effective.7

The Airtraq has been favourably evaluated in a number of
patient studies.8,9 It has been used successfully in cases of failed
conventional intubation10 and as an aid to awake intubation11 and
in patients with cervical spine immobilisation.12 The Airtraq
laryngoscope has been shown to be easy to use in both novice as
well as experienced anaesthetists. In the pre-hospital setting, the
Airtraq has a number of benefits.13 It is self-contained, it requires no
maintenance, and it can be used with minimal setup delay. In the
hospital setting, the cost of this disposable product and potential
restocking costs (shelf-life is rated at three years) are high.

The Airtraq is a bulky devicewith awidth of 1.8 cm and height of
2.8 cm. An interdental gap of at least 16 mm is needed for insertion
of adult sized tubes. The view through the Airtraq is less panoramic
when compared with Macintosh and other videolaryngoscopes.
There is one reported case where posterior pharyngeal wall trauma
was not recognised immediately because of the limited view.14

Although disposable models are being developed by all video-
laryngoscope manufacturers, currently the Airtraq has distinct
advantages in the pre-hospital setting in difficult laryngoscopy and
intubation.

3.3. McGrath laryngoscope

The McGrath laryngoscope has a variable length blade and an
integral colour liquid crystal display (LCD) mounted on top of the
laryngoscope handle (Fig. 3). This tilts through a 90 degrees arc to
allow optimal viewing. The device is powered by a single 1.5 v (AA)
battery held within the handle, each battery gives more than
60 min of non-continuous use. The device weighs 350 g.

The core of the laryngoscope blade, the “camera stick” has an
adjustable length (by upto 34 mm) with two light-emitting diodes
Fig. 3. McGrath laryngoscope.
and a videocamera at the tip. The single use transparent plastic
blade is 13 mmwide and covers the steel bodied camera stick. This
plastic blade is disposable .The sterile, transparent, acrylic blade is
disposable and the handle with the camera stick can be dis-
assembled for sterilisation. The digital signal is processed within
the camera stick and is transmitted to the screen through C-shaped
clamp at the base of the handle.

To use the McGrath, the battery should be inserted in the handle
and the single use blade should be slided over the camera stick till it
is clicked securely and the length of the blade should then be
adjusted depending on patient size. The laryngoscope is inserted in
the midline, the epiglottis identified and the tip directed to the
vallecula till the laryngeal inlet becomes visible.

McGrath laryngoscope is easy to use with high success rate of
adequate laryngeal exposure.15 Successful use of McGrath laryn-
goscope in unanticipated difficult laryngoscopy16 and in oropha-
ryngeal cancer with conscious sedation has also been described.17

Similar to Glidescope, the main difficulty encountered in some
patients is in passing the tube through the laryngeal inlet, despite
obtaining a good view of the larynx.18 Using a stylet and correctly
shaping the endotracheal is recommended to facilitate intubation.
Palatal perforation while using McGrath has been reported.19 This
may happenwhile the endotracheal tube traverses the “blind spot”
after passing through the oral cavity and before being visible on the
screen.

With a single blade size, more narrow blade profile and lighter
weight McGrath could be useful in patients with limited mouth
opening where FB is not possible and fixed cervical spine.
3.4. Pentax airwayscope

The Pentax airwayscope is a new videolaryngoscope with
an integrated tube advance system. The Pentax airwayscope
comprises a handle (housing a built-in charge-coupled device
camera and a light-emitting diode attached to the tip of the scope)
and a disposable blade (Fig. 4). Powered by two AA batteries lasting
approximately an hour, the image is displayed on a 2.4-inch LCD
monitor built into the top of the handle. The single use poly-
carbonate blade (PBlade) completely encloses and protects the
image tube and camera from oral contamination and has two side
grooveswhere the tracheal tube (outside diameter between 8.5 and
11.0 mm) and suction catheter (4.0 mm diameter or less) are pre-
loaded. PBlade is anatomically designed to pass behind the tongue.
The channel on the right side of the PBlade guides the tube.
Fig. 4. Pentax videolaryngoscope.



Table 1
Advantages of videolaryngoscopy.

Improved laryngeal view
Alignment of oral, pharyngeal and laryngeal axes not required
Less movement of cervical spine
Primary choice in pre-hospital setting
High resolution images
Less distortion of images with secretions, blood as compared with fibrescope
Teaching direct laryngoscopy and airway anatomy
Videoimage guided endotracheal tube exchange
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The Airway Scope has some useful features: its screen can be
fully rotated to facilitating intubation from a postiton where the
operator is facing the patient. It is completely portable, water
resistant, and powered by ordinary AA-sized batteries. Its PBlade
has a separate channel through which a suction catheter can be
inserted to clear secretions to improve laryngoscopy views. A target
mark on the monitor is designed to give direction for advancing the
endotracheal tube and is intended to facilitate intubation.

Unlike the Glidescope and McGrath laryngoscope the endotra-
cheal tube is attached to the blade and the tip of the tube is
captured on the display screen even before insertion of the device.
Therefore, the location of the tube tip can continuously be moni-
tored during intubation. The Pentax airwayscope improves the
laryngeal view, and its tube guide has been shown to facilitate
tracheal intubation under vision.20 It is easy to use and provides
better intubating conditions for novice and experienced personnel
compared with the conventional Macintosh laryngoscope in pres-
ence of restricted C-spine movement.21,22 Moreover, less time is
required with the airwayscope, and there is less upper cervical
spine movement.

Occasionally with the airwayscope is that it can be difficult to
position the tip of the PBlade posterior to the epiglottis, with the
PBlade tip repeatedly entering the vallecula. It is not possible to
slide the tracheal tube through the glottis when this occurs. This
problem can be overcome by inserting a tube exchanger or bougie
through the loaded endotracheal tube into the trachea, then
detaching the tracheal tube from the PBlade and railroading it over
the bougie. A disadvantage with airwayscope is its bulk and the
length may make its use difficult in patients with barrel chest or
large breasts.

The ability to fully rotate the screen of the Pentax airwayscope
has distinct advantages in pre-hospital setting, trauma and
management of airway in a trapped patient.

3.5. Storz C-Mac videolaryngoscope

In 2003, Kaplan and Berci introduced the Storz C-Mac video-
laryngoscope into clinical practice. The C-Mac laryngoscope is built
like a standard Macintosh laryngoscope with an integrated video-
camera. The camera is housed within the laryngoscope handle and
the magnified image is displayed on a screen, the user’s eye being
‘positioned’ at the tip of the instrument. In the C-Mac laryngoscope
a fibreoptic bundle is coupled to the internal video camera, directed
at approximately 25 degrees from the line-of-sight. The C-Mac
laryngoscope is a part of the direct coupler interface (DCI) video-
intubation system, where the blades are interchangeable with
straight Miller blades and flexible FBs.

This videolaryngoscope is designed to be used as a Macintosh
laryngoscope. It thus has the dual advantages of functioning as both
a conventional laryngoscope and video laryngoscope. If direct
laryngoscopy proves to be difficult then the video component can
be used. Similar laryngoscopes with Miller blades are available for
paediatric use.

In patients with oropharyngeal tumours, with the C-Mac
laryngoscope, the view of the laryngeal entrance was significantly
improved with a higher success rate of tracheal intubation.23 In
a multi-centre trial enrolling 867 patients, Kaplan and Berci found
improved views with the C-Mac videolaryngoscope on the monitor
compared with the direct ‘naked’ view by the same laryngoscope.24

In both, patients with normal airway and in morbidly obese, the
C-Mac group was associated with a high success rate and required
significantly fewer attempts to secure the airway.25,26 This is
because with C-Mac soft tissues are displaced in a similar manner
as in traditional laryngoscopy and adequate room is available for
inserting the endotracheal tube. Low and colleagues reported
considerable advantage in demonstrating airway anatomy while
teaching laryngoscopy to novice users with minimal experience in
endotracheal intubation.

The device is essentially a normal sized Macintosh laryngo-
scope; therefore it cannot be used in restricted mouth opening. The
viewmay be impaired by secretions or blood and the distal location
of the camera sometimes necessitates elevation of the epiglottis to
facilitate glottic exposure. The camera attachment requires a light
source and a separate video monitor connection for displaying the
image, making it less portable than other video devices. The blade is
the same as a normal Macintosh blade, but the wire with the light
source comes out of the handle. Therefore, it may be difficult to
introduce the blade in the mouth in morbidly obese patients, with
barrel chest or large breasts. Although most operators are familiar
with the standard Macintosh laryngoscope, a training period for
its handling is necessary in order to use it correctly and to obtain
its full benefit. The cost of the C-Mac laryngoscope is high and
currently there is no disposable version.

4. Advantages of videolaryngoscopy

Compared with conventional laryngoscopes, indirect laryngos-
copy provides an improved view of the glottis, as the camera is
a few millimetres away from the glottis (Table 1). The display
systems of the videolaryngoscope give large, bright and high-
resolution images when compared with the small monocular
image obtained from fibrescopes. In addition to being displayed to
a wide audience as live feeds, these images can be stored, recorded
and retrieved for further analysis. This gives videolaryngoscopy
a distinct advantage in teaching, research and education.

In recent years, with the reduction of trainee hours and wide-
spread use of supraglottic devices the opportunities available for
teaching tracheal intubation to novice trainees have markedly
reduced. The videotechnology allows both the instructor and the
trainee to simultaneously visualise the airway anatomy and the
trainer can then demonstrate the intubation process at the same
time.27 It is likely that this could replace ‘over the shoulder’
laryngoscopy teaching in the future. This improvement in
instruction probably contributes to the shorter learning curves
seen in novice trainees. Success rates for tracheal intubation using
the Macintosh are also higher after learning intubation with
videolaryngoscopes.

It may also prove useful in teaching endotracheal intubation
skills to critical care, & accident and emergency trainees, who
generally have relatively short placements in operating theatres.
Videolaryngoscopy can also be used in the assessment of laryn-
goscopy skills.

Video-assisted laryngoscopy results in significantly lower forces
exerted on the maxillary incisors relative to conventional direct
laryngoscopy thereby minimising potential for dental damage.28 In
fibreoptic intubation, when the tip of the bronchoscope is in the
trachea, railroading of the endotracheal tube over the fibrescope
remains a “blind technique” and may result in injury to laryngeal
structures where tube impingement commonly occurs. This could
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be reduced with indirect laryngoscopy as the larynx remains in
view throughout the intubation process.

Videolaryngoscopy has also been used for teaching the correct
application of cricoid pressure and external laryngeal manipulation
(BURP manoeuvre).29 Other uses include endotracheal tube
exchange in ventilated patients, placement of difficult nasogastric
tubes & transoesophageal echocardiography probes and the eval-
uation of vocal cord function.30,31

Acquisition and retention of laryngoscopy skills by non-anaes-
thetists and paramedics appear to be quicker if the initial training
was performed using videolaryngoscopes. The indirect laryngo-
scope has the potential to be a good primary choice in pre-hospital
setting for patients with potential cervical spine injury or with
limited neck extension. Another advantage in pre-hospital setting is
that the operator is not required to be “in-line” with the patient.
Therefore, its use will be applicable for intubation in trapped
patients and in other places with limited access.32
5. Limitations of indirect laryngoscopy

With increasing clinical use, limitations and problems of vid-
eolaryngoscopy are now being recognised (Table 2). Most experi-
enced anaesthetists accustomed to direct laryngoscopy need
additional training to develop the handeeye coordination essential
for the correct handling of the endotracheal tube while looking at
the screen instead of looking at the larynx directly.

There is clear evidence that indirect videolaryngoscopy offers
improved view of the vocal cords over direct classic laryngoscopy. A
better view is assumed to facilitate easier intubations, but the
current evidence proves that a good laryngeal view does not
necessarily guarantee easy or successful intubation. In fact with
most videolaryngoscopes, despite good view of the laryngeal inlet
endotracheal intubation is frequently difficult.

Manufactures of the Glidescope and McGrath laryngoscopes
have recommended the use of pre-shaped stylets that match the
sharp distal curve of the blade. Conceivably, the sharp angle may be
advantageous in patients with difficult anatomy, such as micro-
gnathia or sublingual tonsillar hypertrophy. There are two main
factors that contribute to difficulty with indirect laryngoscopy.
First, insertion of the tracheal tube while looking at the video
monitor requires a different skill from intubation with direct
laryngoscopy. Secondly, difficulty in advancing the tube into the
trachea may occur because of the anterior view with the need for
sharp angulation.This results in tube impingement at the vocal
cords or luminal surface of the anterior tracheal wall. Persistent
threading of the tube results in the tube bending further instead of
passing down the trachea. This can often be overcome by rotating
the tube at 180� (after withdrawing the stylet) as it passes the vocal
cords. Placement of the indirect laryngoscopes requires a patent
vallecula and pathology at this site may cause difficulty. Alterna-
tively, the airway pathology may interferewith the advancement of
the tracheal tube through the oropharynx because tissues are
neither compressed nor displaced as in direct laryngoscopy.

Difficulty during insertion of the tracheal tube may result in
injuries to the soft palate, oropharynx, and tonsils.6,14,19 While
Table 2
Limitations of videolaryngoscopy.

Adequate mouth opening required
Intubation may prove to be difficult despite good laryngeal view
Injuries possible during tube advancement at “blind spot”
Additional cost and maintenance
Different skills, hand eye coordination required
Clear role in airway trauma, oropharyngeal tumours is not established as yet
passage of the endotracheal tube through the larynx is clearly
visible on the monitor, the passage of the tube from the mouth to
the larynx is effectively blind if the operator is only observing the
display screen. It is during this “blind spot” of tube insertion that
these injuries have been reported. The sharp edge of the stylet can
also contribute to the injury. This suggests that tube insertion and
advancement should as far as possible, be visually controlled. The
tube should be directly observed before it becomes visible on the
screen and no force should be exerted. Alternatively, Parker-flex
tubes with flexible and tapered tip or special stylets (Gliderite)
could possibly reduce tube hang-up.

It has been suggested that the haemodynamic response to
intubation could be less with indirect laryngoscopy because of less
compression of the soft tissues.33 However this advantage has, at
best been moderate, partly mitigated by the additional time and
manoeuvres needed for threading the endotracheal tube, especially
with the Glidescope and McGrath laryngoscope.

Almost all the videolaryngoscopes are more expensive than
standard laryngoscopes.34 The additional costs and maintenance
requirements can only be justified if they prove to have a role when
standard laryngoscopy or fibreoptic intubation is difficult.

6. Summary of available evidence

6.1. Laryngeal view

Poor Cormack and Lehane grade has been validated as a marker
of difficult intubation with direct laryngoscopy. With indirect
laryngoscopy a good view of the glottis is seen in most cases, but
advancing the endotracheal tube is the main problem. Therefore,
systems such as intubation difficulty score are probably more
reliable than the Cormack and Lehane grade which is based on the
degree of exposure of the laryngeal inlet.35 Majority of the studies
conducted so far, show distinct advantages in laryngeal view in
patients with normal or simulated difficult airway, but the more
useful parameters such as time to intubate, intubation failure rate,
particularly in genuinely difficult patients have perhaps been
ignored. It is necessary to develop a suitable evaluation system
which is specifically adapted for indirect laryngoscopy.

As videolaryngoscopes have only been widely available for
a short time, most published reports consist of case reports, with
few randomised controlled studies. Majority of the studies evalu-
ating the performance of videolaryngoscopes have been on mani-
kins which do not precisely reflect the intubating conditions in
patients, and therefore lack fidelity. Moreover, it is possible that
some manikins facilitate certain techniques such as rigid and vid-
eolaryngoscopy while making conventional laryngoscopy more
difficult. Any studies where the evaluation of these devices has
been on simulated scenarios in manikins, has therefore not been
considered in this review. It is difficult to design trials with
appropriate blinding of the operator or observer. Moreover,
different definitions of difficult airway have been used as endpoints
in the comparative studies. All these factors have been considered
in making the following recommendations.

7. Specific intubation problems

7.1. Unstable cervical spine

The most appropriate method of tracheal intubation in patients
with cervical spine injury continues to be debated. Video-
laryngoscopes have a theoretical advantage in patients with
restricted cervical movements because optimal positioning e neck
flexion and atlanto-occipital extension, is not essential for obtain-
ing a good view. However, the evidence available so far shows
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conflicting results. Wong and colleagues reported significant
movement of cervical spine with even small degrees of lifting force
applied to the blade of the Glidescope.36 They found greater
cervical spine movement with the Glidescope than with flexible
bronchoscope. On fluoroscopic analysis, it has been shown that
with manual in line stabilisation, despite reduction in movement at
C2eC5 vertebrae Glidescope produces almost identical movement
at occipito-cervical and atlanto-axial levels.37 Maruyama and
colleagues found vertebral movement at all levels including the
craniovertebral junction was significantly less with airwayscope
when compared to Macintosh and McCoy laryngoscopes.38 It is
likely that airwayscope may be useful in patients with unstable C-
spine who either refuses or are not suitable for fibreoptic intuba-
tion. Nevertheless, in the absence of clinical data indicating better
neurological outcome with indirect laryngoscopes, their exact role
in patients at risk of cervical spine injury remains to be determined.

7.2. Morbid obesity

Marrel and colleagues in a prospective study of 80 morbidly
obese patients undergoing bariatric surgery found that C-Mac
laryngoscope improved the laryngoscopy grade and shortened the
duration of intubation.39 This could possibly decrease the incidence
of severe desaturation during intubation, although the study was
not powered to demonstrate this. In a prospective study of 150
morbidly obese patients, Maasen and colleagues found McGrath,
Glidescope and C-Mac videolaryngoscopes produced a better view
compared with traditional direct laryngoscopy.25 However the
number of attempts necessary to intubate the trachea differed
significantly with an average of 2.6 attempts for the Glidescope, 1.4
for the Storz, and 2.9 for the McGrath. The average time for intu-
bationwas 33 s for the Glidescope,17 s for the Storz, and 41 s for the
McGrath VLS. The need for stylet was also less with C-Mac laryn-
goscope. Airtraq has also been used as a rescue device in morbidly
obese. In summary, recent evidence proves that the role of C-Mac
laryngoscope in morbidly obese is promising.

7.3. Rapid sequence induction

Walker and colleagues in a randomised trial in 120 adult
patients found that inexperienced anaesthetists took 17.5 s longer
to intubate with McGrath when compared with Macintosh laryn-
goscope.18 This probably reflects the additional time required in
threading the endotracheal tube using the stylet. The number of
attempts needed for intubation and time required differs in
different studies. Currently, more evidence is needed before any
firm recommendations can be made.

7.4. Obstetric patients

Videlaryngoscopes may be useful as a rescue device when
unexpected difficulty is encountered in intubation, assessment of
upper airway oedema prior to extubation in severe preclampsia,
and in morbid obesity.40 However the current evidence video-
laryngoscopes is very limited and further evaluation is required
before any recommendations can be made.

7.5. Oropharyngeal cancer and airway trauma

The maximum width of majority of the videolaryngoscopes is
around 18 mm and it is conceivable that this could lead to difficulty
in presence of restricted mouth opening. Secretions and blood have
less impact on the view obtained with videolaryngoscopes as
compared to FBs.4 Indirect laryngoscopes have not been fully
evaluated in trauma and airway tumours and further studies in this
area are needed.
8. Conclusion

Direct laryngoscopy should be retained as a primary skill;
although, videolaryngoscopy is a useful alternative in patients with
unstable cervical spine, in pre-hospital care and in unanticipated
difficult laryngoscopy. It also has a role in the anticipated difficult
airway where either fibreoptic intubation is not possible in an
uncooperative patient or when fibreoptic scopes are not available.
The role of videolaryngoscopes in upper airway injury and
oropharyngeal tumours has yet to be determined, but offers
interesting possibilities. Since the higher costs and logistic
requirements for videolaryngoscopy systems have to be justified, it
is essential to demonstrate that they are effective in patients who
either cannot be intubated with the standard technique or only
with more effort and time. The various videolaryngoscopes
currently available differ significantly in their design, ease of use
and the need for additional adjuncts, even though the view of
laryngeal aperture is essentially identical. It is necessary to assess
and formally compare the effectiveness and value of these new
devices in a range of clinical scenarios before a clear role in airway
management can be described.
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