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Rapport de synthèse :

Chez les patients présentant une pathologie de la colonne cervicale, l'instrumentation des
voies aériennes peut s'avérer délicate. En effet, l'impossibilité d'effectuer une extension de la
nuque afin d'aligner correctement l'axe oro-pharyngo-trachéal, ainsi que l'ouverture de
bouche limitée par la présence d'une minerve cervicale, rendent la laryngoscopie standard
extrêmement difficile.

Le but de cette étude est de démontrer que l'intubation oro-trachéale avec une mmerve
cervicale semi-rigide est possible à l'aide d'un vidéolaryngoscope récemment développé, le
GlideScope®. Celui-ci est formé d'une lame courbe présentant une angulation accentuée à
60° à partir de son milieu, avec une petite caméra haute résolution et une source lumineuse
enchâssées dans la partie inférieure au point d'inflexion. Différents travaux ont montré les
avantages du GlideScope® par rapport à la lame de Macintosh standard pour
l'instrumentation des voies aériennes de routine ou en situation difficile.

Après acceptation par la Commission d'Ethique, 50 patients adultes consentants et
programmés pour une intervention chirurgicale élective nécessitant une anesthésie générale
ont été inclus dans cette étude. Malgré la présence d'une minerve cervicale semi-rigide
Philadelphia® Patriot correctement positionnée et la tête fixée à la table d'opération, tous les
patients ont pu être intubés a l'aide du GlideScope®. Aucune complication n'a été
documentée pendant la procédure ou en post-opératoire. De plus, nous avons démontré que
dans cette situation la visualisation des structures laryngées est significativement améliorée
grâce au GlideScope®, par rapport à la lame de Macintosh utilisée lors de toute intubation
standard.

En conclusion, l'intubation oro-trachéale chez les patients ayant une minerve cervicale et la
tête fixée est possible à l'aide du GlideScope®. La meilleure façon de sécuriser les voies
aériennes chez les patients présentant une instabilité de la colonne cervicale est un sujet
fortement débattu. L'utilisation du GlideScope® pourrait s'avérer une alternative intéressante,
en particulier dans les situations d'urgence.
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Summary
Application of cervical collars may reduce cervical spine movements but render tracheal
intubation with a standard laryngoscope difficult if not impossible. W e hypothesised that despite
the presence of a Philadelphia Patriot® cervical collar and with the patient's head taped to the
trolley, tracheal intubation would be possible in 50 adult patients using the GlideScope® and
its dedicated stylet. Laryngoscopy was attempted using a Macintosh laryngoscope with a size 4
blade, and the modified Cormack-Lehane grade was scored. Subsequently, laryngoscopy with the
GlideScope was graded and followed by tracheal intubation. Ail patients' tracheas were successfully
intubated with the GlideScope. The median (IQR) intubation time was 50 s (43-61 s). The
modified Cormack-Lehane grade was 3 or 4 at direct laryngoscopy. It was significantly reduced
with the GlideScope (p < 0.0001), reaching grade 2a in most patients. Tracheal intubation in
patients wearing a semi-rigid collar and having their head taped to the trolley is possible with the
help of the GlideScope.
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In patients with cervical spine injury, securing the airway
while adequately irnmobilising the cervical spine in order
to avoid seconda1y neurological <lainage is challenging
[1]. The application of a cervical collar, as advised by
ATLS® teaching [1], may reduce cervical spine move1nent but renders tracheal intubation with a standard
laryngoscope more difficult if not impossible, due to a
limited mouth opening [2] and impaired glottic visualisation [3]. Awake tracheal intubation over a flexible
bronchoscope is often preferred in elective procedures,
but this technique is time consuming, needs expertise,
and is associated with morbidity [4]. Due to these
problems, when urgent tracheal intubation is required
in patients with potentially unstable cervical spines, direct
laryngàscopy with manual in-line stabilisation [5] after
removal of the collar's anterior portion is advised and
most commonly perfonned. Compared with the awakefibreoptic technique, this procedure is quicker, less
affected by secretions, blood or vomitus present in the

airway and does not require patient collaboration.
However, there is no evidence of benefit fi:on1 using this
technique over others [6]. As a matter offact, studies have
shown that impaired glottic visualisation and seconda1y
increases in pressure application with manual in-line
stabilisation during laryngoscopy have the potential to
increase pathological cranio-cervical n10tion [6, 7], especially subluxation at the site of complete ligamentous
disruption [8]. In addition, manual in-line stabilisation can
worsen intubating conditions, therefore increasing the
likelihood of failed intubation and hypoxie events [6].
A nurn.ber of devices have been developed to facilitate
intubation in patients with a difficult airway. Several
studies report their use in patients with simulated cervical
spine immobilisation by manual in-line stabilisation
[9, 10]. Indirect videola1yngoscopy using the GlideScope ® (Verathon Medical Inc., Bothell, WA, USA,
formerly Saturn Biomedical Systems Inc., Burnaby, BC,
Canada) [11, 12] has been described as one technique
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with advantages such as ease of use and reduced
intubation tiine [13], improved intubating conditions
[14, 15], reduced cervical spine motion [16], and
reduction of forces applied during intubation [6, 17].
W e hypothesised that despite the presence of a senùrigid cervical collar and with the patient's head taped to
the trolley, we would be able to intubate ail patients'
tracheas using the GlideScope and its dedicated stylet.
Methods

After approval from the Human Research Comnùttee of
the University of Lausanne Medical School, informed
written consent was obtained from 50 adult patients of
ASA physical status 1 or 2 scheduled for elective surgical
procedures requiring tracheal intubation. Exclusion
criteria were: body mass index (BMI) > 35 kg.m - 2 ,
previous difficult intubation, previous ear-nose-throat
surgery or radiotherapy, gastro-oesophageal reflux or
dental instability. Pre-operative evaluation and anaesthesia
were provided by the anaesthetist in charge of the patient,
in accordance with the standard practice of our department.
Maximal mouth opening (inter-incisor distance), neck
circumference (measured at the level of the thyroid
cartilage) and thyromental distance were measured while
the patients were awake. A standard tracheal tube
(7 .5 mm internal diameter for men and 6.5 mm for
women) with the dedicated preformed GlideScope stylet
was prepared. After facemask pre-oxygenation with tidal
volume breathing of 100% oxygen at 8 l.min- 1 for
3-5 min in order to reach an end-expiratory oxygen
concentration > 80%, anaesthesia was induced by admin1
istering propofol (1.5-2.5 mg.kg- ) and neuromuscular
blockade obtained with rocuronimn (0.6 mg.kg- 1).
Analgesia was provided with fentanyl (2 µg.kg- 1). When
the train-of-four response was zero at the ulnar nerve, the
neck was immobilised with an appropriately sized senùrigid Philadelphia Patriot® cervical collar (Philadelphia
Cervical Cailar Co., Thorofare, NJ, USA), according to
the manufacturer's instructions [18]. The head was taped
to the trolley (Fig. 1) in order to limit rnovements during
intubation procedure according to ATLS guidelines [1].
The rnaximal mouth opening was recorded again.
Laryngoscopy was attempted using a Macintosh laryngoscope with a size 4 blade and the modified CormackLehane grade was noted [19]. Next, laryngoscopy with
the GlideScope was pe1fonned, the modified CormackLehane grade was recorded and the patient's trachea was
intubated. Ail 50 patients' tracheas were intubated by the
same experienced anaesthetist, familiar with the device. A
timer was started when the intubating anaesthetist took
the GlideScope and stopped when the tube was
confinned to be in the trachea by observation of the
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Figure 1 Picture showing the patients' positioning and neck
immobilisation. Picture taken with the patient's permission.

end-expiratory C0 2 curve on capnography. Oxygen
saturation (Spo 2 ) was noted at the end of pre-oxygenation
and after intubation before the patient was connected
to the ventilator. Unconsciousness was maintained with
repeated propofol boluses if necessary.
Tracheal intubation was considered a failure if it could
not be accomplished within three attempts or 3 min, and in
the event of desaturation (Spo 2 < 95%). If intubation
failed, the procedure was interrupted, the senù-rigid collar
was removed, facemask ventilation was provided and the
trachea was subsequently intubated with the GlideScope.
Each intubation procedure with the GlideScope was
recorded (Pinnacle Video Transfer®, Pinnacle Systems,
Inc., Mountain View, CA, USA). After the procedure,
la1yngeal views were independently evaluated and scored
separately by the two principal investigators (IB and PS).
In case of discrepancies, the third investigator (CK) was
consulted.
The primary endpoint was the overall intubation
success rate using the GlideScope in patients wearing a
semi-rigid collar and with their head taped to the trolley.
Secondary endpoints included the modified ConnackLehane grade at direct laryngoscopy and videolaryngoscopy (using the GlideScope), intubation time, the
number of atternpts and optimisation manoeuvres
required (laryngeal pressure) [20], the Intubation Difficulty Scale (IDS) [20], a subjective assessment of ease of
intubation, arterial oxygen saturation before and after the
procedure, as well as lip or dental injuries assessed after the
procedure and at the postoperative visit.
Statistical analysis
Statistical tests used were median or Chi-square when
appropriate. Data were analysed using the JMP 6 statistical
package (SAS Institute lnc., Cary, NC, USA).
© 2009 The Authors
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Results

The characteristics of the 50 patients as well as morphologie factors predicting a difficult airway are summarised
in Table 1. The cervical collar was sized as 'short' in 19,
'regular' in 26 and 'tall' in 5 patients.
Maximal mouth opening was significantly reduced
once the cervical collar was applied; from a inedian
(IQR) of 4.5 cm [4.5-5.0] cm to 2.0 cm [1.8-2.0] cn1
(p < 0.0001).
The modified Cormack--Lehane grade was always 3 or
4 at direct laryngoscopy. It was significantly improved
with the GlideScope (p < 0.0001), reaching grade 2a in
inost patients (Table 2). There was no disagreement over
the score of laryngeal views.
A1l patients' tracheas were successfully intubated with
the GlideScope and its dedicated stylet.
The n1edian (IQR) intubation time was 50 s (43-61) s
(Fig. 2). The tracheas of37 (74%) patients were intubated
within 60 s. In one patient, prolonged intubation (119 s)
was due to difficult blade insertion and macroglossia; in
another (intubation time 172 s), voluminous arytenoids
rendered the intubation difficult. Forty-eight patient's
tracheas were intubated at the first attempt; two patients
required two attempts. In 11 cases optimisation manoeuvres were necessary. In ail patients, the IDS was ~ 5
(slight difficulty). The subjective assessn1ent of the
intubation was easy in 34/50, interrn.ediary in 12/50
and difficult in 4/50 cases. No episodes of desaturation
Table 1 Patients'

characteristics and morphological factors
predicting difficult air.vay. Data are shown as mean (SD) unless
otherwise indicated.
48.0 (15.6)
27 /23
4/46
75.6 (15.4)
171 (9)
25.7 (4.2)
25/23/2
7.0 (0.9)
39.3 (4.7)

Age; years
Male/female
ASA (1/11)
Weight; kg
Height; cm
Body mass index; kg.m- 2
Mallampati score (1 /2/3)
Thyromental distance; cm
Neck circumference; cm

Table 2 Laryngeal view at direct and indirect laryngoscopy.

Data are shown as number of patients (proportion).
Modified Cormack-Lehane
grade

Macintosh

4 (8%)
43 (86%)
3 (6%)

2a

2b
3
4

GlideScope®

24 (48%)
26 (52%)
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Figure 2 Distribution of intubation times.

were reported; median (IQR) Sp0 2 after the intubation
procedure was 99% (98%-99%). No damage to the teeth
or lips of the patients was documented.
Discussion

In this group of patients wearing a semi-rigid collar and
with their head taped to the trolley, the GlideScope
allowed tracheal intubation in ail patients. The nrndified
Cormack-Lehane grade was decreased significantly in ail
patients when the GlideScope was used.
To our knowledge, this is the first study reporting the
feasibility of tracheal intubation using the GlideScope
while a cervical collar is applied and the head is taped to
the trolley. Our data are in agreement with a prelimina1y
report by Agro et al. [21] showing that the GlideScope
provided adequate vision of the glottis to allow intubation
in 15 patients wearing an unspecified cervical collar. In
their report, neither mouth opening, the ease of intubations, nor the taping of the patient's head to the trolley
were reported.
By applying a cervical collar, mouth opening was
decreased to a median value of 20 nun in our study. This
is smaller than reported by Goutcher & Lochhead [2]. A1l
our patients had their head taped to the trolley in order to
limit potential inovement during the intubation procedure as much as possible in accordance to the ATLS
guidelines [1]. The cervical collar was applied in a strict
way in ail cases by the same experienced provider. This
might explain the high number of modified CormackLehane grade-4 views at direct la1yngoscopy (52%).
Nevertheless, we achieved a 100% success rate of
intubation with no clinically relevant injuries, such as
damage to the lips, teeth, gums or oropharynx, within a
median of 50 s. Komatsu et al. described success rates of
100% using the Airway Scope (Pentax, Tokyo, Japan) vs
90% with a gum elastic bougie [22], and 98% with the
Airway Scope vs 96% with StyletScope (Nihon Kohden
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Corporation, Tokyo, Japan) [23]. The high intubation
success rates with the Airway Scope were associated with
mean intubation times of 34 and 32 s, shorter than our
results. This might be explained by the large nun1ber of
high modified Connack-Lehane grade views at direct
laryngoscopy in our study. No correlation between
Airway Scope efficacy and modified Connack-Lehane
laryngeal view scores were obtained in these previous
studies. No grade-4 views were observed in the first study
[22] with only four grade-4 views (8%) in the second [23],
thus prohibiting evaluation of these devices under such
conditions. The small number of 1nodified CormackLehane grade-4 views may be related to differences in the
collars that were used or how they were positioned, even
though the mou th opening of these patients was similar to
those that we measured in our patients. The Ai1way
Scope was also associated with a nmnber of lip injuries.
Regarding the StyletScope; oesophageal intubations were
reported as was the obstruction of view due to blood or
secretions, suggesting that the utility of this device may be
limited in a trauma situation.
Among the different devices studied to facilitate
intubation in patients wearing a cervical collar, the
intubating laryngeal mask airway has shown varions
success rates for achieving intubation, ranging from 20
to 100% [24-27]. Differences in methodology anrnng the
studies and variability of the type of the cervical collar
used may explain these differences; in addition, the
intubation remains 'blind', with the risk of injury during
the intubation procedure or accidenta! oesophageal
intubation [28].
The GlideScope has been described as a device that is
easy to use, resulting in a high success rate of intubation.
In our study, the GlideScope operator was an experienced
anaesthetist familiar with its usage. However, before this
study, he had not undertaken any intubations in patients
whose cervical spines were inunobilised using a cervical
collar. Interestingly, there was no evidence of a learning
curve in this particular setting, as the first ten and last ten
intubations required similar ainounts of time. In our
opinion, the lack of a learning effect under these difficult
intubating conditions confirms that the GlideScope is
relatively easy to use [13].
The current study has son1e limitations. First, the most
appropriate technique for performing tracheal intubation
in patients with cervical spine injury continues to be
debated. There are no clinical outcome data suggesting
better neurological outcomes with any particular technique [29]. The risk of cervical cord injury would perhaps
be reduced if removal of the collar could be avoided
when securing the airway. However, there are no data
supporting this hypothesis. Second, the GlideScope blade
needed to be introduced and removed with extreme
1340
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caution because of the small mouth opening. In many
patients, the mouth opening was close to the size of the
GlideScope blade itself. The risk of injmy is therefore
increased with this method, even though our study
identified no injuries to the lips or dentition. Third, the
dedicated GlideScope stylet needed to be removed
resulting in potentially longer intubation tirn.es and
additional hands necessary for the procedure. Fourth,
our study was not randomised because no intubation was
performed using direct la1yngoscopy. As shown previously [3, 30], our study showed that the application of a
cervical collar was associated with rn.odified ConnackLehane grade-3 or -4 views. Nolan & Wilson reported
that the success rate of intubation with direct la1yngoscopy using a Macintosh blade was 62% when Corrn.ackLehane grade-3 or -4 views were generated [7]; we did
not undertake intubation using this modality in our study
as it was considered inappropriate given the low success
rate of this technique. Therefore there was no control
group for intubation. Fifth, no patient studied had a
cervical spine injury, which could have altered the
intubation conditions due to oedema or modified
anatomy. Sixth, the direct laryngoscopy was evaluated
by a single attempt in order to reduce the risk of trauma,
and a possible bias nùght be present as all procedures were
perfonned by the sam.e investigator.
In conclusion, tracheal intubation in patients having
their cervical spine immobilised by a senù-rigid collar and
taping their head to the trolley is possible with the help
of the GlideScope without clinically relevant injuries.
The modified Cormack-Lehane grades are improved
significantly with this device. The high intubation success
rate supports the pronùsing role of the GlideScope for
patients requiring cervical spine inunobilisation, but
should be reassessed in the emergency setting initially,
and under controlled circmnstances using experienced
operators.
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