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BACKGROUND: Direct laryngoscopy is difficult when the cervical spine is immobi-
lized. The Airway Scope� and StyletScope� are new laryngoscopes designed to
facilitate intubation under these circumstances. Thus, in patients wearing a rigid
cervical collar to simulate a difficult airway, we tested the hypothesis that the
intubation success rates of the Airway Scope and StyletScope are similar, but that
intubation with Airway Scope is faster.
METHODS: Adult patients requiring tracheal intubation as part of anesthesia were
enrolled. After anesthesia induction and muscle relaxation, patients’ necks were
stabilized with a rigid Philadelphia collar and patients were randomly assigned to
tracheal intubation with Airway Scope (n � 50) or StyletScope (n � 50). Overall
intubation success rate, time required for intubation, the number of attempts required for
successful intubation, and airway complications related to intubation were recorded.
RESULTS: Overall intubation success rates were 98% with Airway Scope and 96%
with StyletScope. Intubation was 19 s faster with Airway Scope (32[8] s; mean)
versus StyletScope (51[29] s). The number of required intubation attempts was
similar with each device: 26/18/5 (first/second/third attempt) for Airway Scope
versus 26/17/5 for StyletScope. The incidence of mucosal trauma and lip injury
was similar, except esophageal intubation occurred only with StyletScope (n � 6);
neither dental injury nor hypoxia occurred.
CONCLUSIONS: Both the Airway Scope and StyletScope offer high success rates in a
simulated difficult airway achieved by a rigid collar. However, the Airway Scope
is faster and less likely to cause esophageal intubation.
(Anesth Analg 2009;108:273–9)

According to the Advanced Trauma Life Support
protocol, possible cervical spine injury requires the
use of a rigid cervical collar to immobilize the neck in
neutral position.1 Although removal of a cervical
collar and application of manual in-line stabilization
(MILS) during airway management of these patients is
recommended,2 this maneuver requires experienced
personnel who may be unavailable in a suboptimal
prehospital setting (e.g., a roadside resuscitation). In
such circumstances, a cervical collar may be left in

place because it reduces cervical spine movement, at
least, to some degree.3 However, direct laryngoscopy
in these patients is difficult.4–6 Consequently, a num-
ber of devices have been developed to facilitate intu-
bation in patients immobilized by a rigid cervical
collar. These include Airway Scope� (Pentax, Tokyo,
Japan) and StyletScope� (Nihon Kohden Corporation,
Tokyo, Japan).

The Airway Scope is a new video laryngoscope for
tracheal intubation (Fig. 1). It has a built-in 2.4 in.
liquid crystal display powered by standard AA bat-
teries, which displays an image from a charge-coupled
device camera attached to its tip. A single-use blade
(Intlock) protects the camera unit from oral contami-
nation and accepts tracheal tubes with outside diam-
eters between 8.5 and 11.0 mm (Fig. 2). The Intlock is
designed to be positioned posterior to the epiglottis
and to slightly elevate it. In this position, the camera is
in front of the glottis opening. Once the glottis open-
ing has been visualized on the display screen, a target
signal, which is shown on the display, is aligned with
the glottis opening, and the tracheal tube is then
passed through the vocal cords. The Airway Scope
allows intubation without alignment of the oral, pha-
ryngeal, and tracheal axis. In contrast, StyletScope is a
fiberoptic stylet. The StyletScope uses a plastic fiber-
optic imaging system incorporated into an endotra-
cheal tube stylet. It can be used with a tracheal tube
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with an internal diameter of 7.0 mm or larger. The
proximal handle of the stylet connects to a 15 mm
tracheal tube adaptor. An eyepiece is mounted on the
handle of the scope. By depressing the lever attached
to the proximal handle, the distal tip of the stylet,
together with the tracheal tube, can be flexed anteri-
orly to provide direct access to anterior airways. (Figs.
3 and 4).

Although human data are lacking, the Airway
Scope was reportedly effective when the neck was
stabilized in neutral position in manikins.7–9 In hu-
mans, StyletScope reportedly provided a 98.5% intu-
bation success rate when Cormack-Lehane grade 3 or
4 airways were generated by MILS,10 and even 100%
success rate when grade 3 airways were generated by
intentional insufficient laryngoscopy.11 These two de-
vices have yet to be compared during a simulated
difficult airway in humans, achieved by the use of a

cervical collar. Thus, we compared Airway Scope and
StyletScope as aids for orotracheal intubation in pa-
tients whose necks were immobilized by rigid cervical
collars. Specifically, in patients wearing a rigid cervi-
cal collar to simulate a difficult airway, the hypotheses
were tested that intubation success rates of Airway
Scope and StyletScope are similar, but that intubation
with Airway Scope is faster than StyletScope.

METHODS
With approval of the Human Research Committee

at Kosei Hospital and written informed consent, 100
patients scheduled for various surgical procedures
requiring tracheal intubation as part of anesthesia

Figure 1. Airway Scope with attached Intlock blade and
tracheal tube.

Figure 2. Intlock blade (disposable part).

Figure 3. StyletScope.

Figure 4. StyletScope with flexed fiberoptic tip.
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were enrolled. Patients were aged 22 to 84 yr and ASA
physical status I, II, or III. Exclusion criteria were
increased risk of pulmonary aspiration, cervical spine
pathology, anticipated airway difficulties (i.e., Mal-
lampati grade IV or thyromental distance �5 cm), and
ASA physical status �III.

Protocol
Before anesthesia, patients’ heads were elevated 7

cm with a pillow. Anesthesia was induced with fen-
tanyl 2 �g/kg and propofol 2 mg/kg, muscle relax-
ation was achieved with vecuronium 0.1 mg/kg, and
anesthesia was maintained with sevoflurane 2% in
oxygen during the study period.

After full muscle relaxation was confirmed with a
nerve stimulator, the pillow was removed and an
appropriately sized, rigid Philadelphia collar (Trache-
ostomy Philadelphia Collar, Philadelphia Cervical
Collar CO, Thorofare, NJ) was positioned around the
neck. Patients were randomly assigned to intubation
with an Airway Scope or StyletScope. Randomization
was based on computer-generated codes maintained
in sequentially numbered opaque envelopes.

For patients assigned to the Airway Scope group,
an Airway Scope with a preloaded, curved tracheal
tube (7 mm internal diameter for women and 8 mm for
men) was inserted into the mouth and positioned at
the glottic opening, which was shown at the center of
the cross mark on the scope’s monitor. The endotra-
cheal tube was then advanced into the trachea, and the
scope was detached from the tube and removed from
the mouth. Finally, the respiratory circuit was con-
nected and ventilation confirmed by capnography.

For patients assigned to the StyletScope group, a
StyletScope with a primed tracheal tube (7 mm inter-
nal diameter for women and 8 mm for men) was
inserted into the mouth. Using a #3 Macintosh laryn-
goscope, the best possible view of the glottis was
obtained. If the glottic view was Cormack-Lehane
grade 1 or 2a,12 the tube was advanced into the trachea
under direct vision. As the tube was advanced, the
angle of the tip was adjusted as necessary by manually
depressing the lever on the handle. However, if the
glottic view was Cormack-Lehane grade 2b or more,
the tracheal tube was advanced by direct vision
(Cormack-Lehane grade 2b, 3a, 3b) or fiberoptically
(Cormack-Lehane grade 4) to the epiglottis, which was
identified by manipulation of the tip under fiberoptic
vision, and then further advanced into the trachea.
Finally, the scope was detached and removed, and the
respiratory circuit was connected and ventilation was
confirmed.

In each group, tracheal intubation was considered a
failure if it could not be accomplished within 3 min or
3 attempts. Any single forward movement of either
device was considered an intubation attempt. If intu-
bation failed, the Philadelphia collar was removed,
and the trachea was subsequently intubated under

direct vision using a #3 Macintosh blade. All intuba-
tions were performed by a single anesthesiologist (RK)
whose previous experience included 15 intubations
with Airway Scope and more than 50 intubations with
StyletScope.

Measurements
Morphometric data, Mallampati score, mouth

opening (inter-incisor distance), thyromental distance,
and sternomental distance (with head extended in
upright position) were measured by an observer
blinded to group assignment. With the patient in
supine position and cervical collar in place, mouth
opening was measured before intubation by an ob-
server blinded to group assignment.

The following outcomes were recorded by an un-
blinded observer: 1) overall intubation success rate; 2)
number of intubation attempts; 3) intubation time
(defined as the time from picking up the Airway Scope
or Macintosh laryngoscope to confirmation of intuba-
tion by capnography); 4) frequency of esophageal
intubation; 5) mucosal trauma (i.e., blood detected on
the devices or on the Macintosh laryngoscope for the
StyletScope group); 6) lip or dental injury; and 7)
hypoxia (Spo2 �95%). Further, Cormack-Lehane
laryngoscopy grade was reported with a #3 Macintosh
blade in the StyletScope group. Finally, reasons for
any failed intubation attempt or overall unsuccessful
intubation were also recorded.

Data Analysis
Assuming the overall intubation success rate in the

StyletScope group would be above 98% from the
study of Kihara et al.10 in which the neck was immo-
bilized by MILS, we decided that a 14% difference in
overall intubation success rate between the groups
would be clinically important. Therefore, 50 patients
in each group would be necessary to detect such a
difference (� � 0.05, � � 0.2, 1-tailed).

Nonparametric data were compared with the
Mann-Whitney U-test. The incidence of intubation
complications, overall intubation success rate, and
sex distribution between the groups was tested by
Fisher’s exact or �2 tests as appropriate. Parametric
data were compared using unpaired Student’s t-test.
To evaluate learning during the study period, we
compared the time required for the first 10 and last
10 intubations for each device.

Statistical analysis was performed using StatView
version 5.0 (SAS Institute, Cary, NC) and Sample
Power 2.0 (SPSS, Chicago, IL). Values are expressed as
means unless otherwise specified; P � 0.05 was con-
sidered statistically significant.

RESULTS
Morphometric and airway assessment data of pa-

tients assigned to either Airway Scope or StyletScope
were similar (Table 1).
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Table 2 compares the intubation data of the two
laryngoscopes. First, second, and third attempts at intu-
bation were 26,18, and 5 for the Airway Scope and 26, 17,
and 5 for the StyletScope (P � 0.93). Overall intubation
success rates were 98% for Airway Scope and 96% for
StyletScope (P � 0.99). Time to intubation was signifi-
cantly faster with the Airway Scope (32[8] s) than with
StyletScope (51[29] s; P � 0.001).

Intubation times for the first and last 10 intubations
with the Airway Scope were 32(9) and 31(6) s, respec-
tively (P � 0.70); times for the first and last 10 intubations
for the StyletScope were 61(29) and 56(41) s, respectively
(P � 0.80).

In the StyletScope group, the laryngoscopic view
with the collar in place was graded according to the
modified Cormack-Lehane scoring system (Table 2).
None of the patients had Cormack-Lehane 1, 2a, or 3b
views; 9 patients with a Cormack-Lehane grade 2b
laryngeal view had a mean intubation time of 52(32) s;
37 patients with a grade 3a view had an intubation
time of 51(29) s; and 4 patients with a grade 4 view had
an intubation time of 41(15) s.

Intubation complications are listed in Table 3. No-
tably, 6 esophageal intubations occurred with the
StyletScope compared to none with the Airway Scope
(P � 0.013). Furthermore, mucosal trauma occurred in
seven patients with the StyletScope versus three pa-
tients with the Airway Scope, and the incidence of lip
injury was one patient with the StyletScope versus
four patients with the Airway Scope. Other complica-
tions, such as dental injury or hypoxia (Spo2 �95%),
were not observed.

Reasons for failed intubation (at the first, second,
or third attempt) using the StyletScope were tactile
resistance (n � 12), fiberoptic view obstructed by
persistent secretion or bleeding (n � 9), failure to
locate the glottis (n � 6), and esophageal intubation

(n � 6). Intubations failed with the Airway Scope
due to the inability to position the Intlock tip posterior
to the epiglottis, consequently advancing the blade
into the vallecula (n � 28), and premature detachment
of the tracheal tube from the Intlock (n � 3).

After three unsuccessful attempts, intubation was
considered a failure. This occurred in two patients
using StyletScope and in one patient using Airway
Scope. In the StyletScope group, esophageal intuba-
tion occurred once and the laryngoscopic view was
obstructed twice by mucosal secretions in one patient
with Cormack-Lehane grade 2b view. In a second
patient with Cormack-Lehane grade 3a view, intuba-
tion failed because of repeated tactile resistance (three
times). In the Airway Scope group, intubation repeat-
edly failed in one patient because of premature de-
tachment of the tracheal tube from the Intlock channel
(three times). In each case after the third failed at-
tempt, the cervical collar was removed and intubation
was attempted with a #3 Macintosh laryngoscope.
Without the collar, the laryngeal view of each patient
was Cormack-Lehane grade 1 with no unusual upper
airway anatomical characteristics, and thus each was
easily intubated.

Table 1. Morphometric and Airway Assessment Data

Airway scope (n � 50) StyletScope (n � 50) P
Age (yr) 63 (16) 59 (14) 0.18
Sex (M/F) 25/25 27/23 0.84
Height (cm) 160 (9) 162 (7) 0.25
Weight (kg) 58 (10) 62 (11) 0.051
Body mass index (kg/m2) 22.8 (2.8) 23.8 (3.0) 0.10
Mallampati score (1/2/3/4) 20/20/10/0 23/21/6/0 0.37
Mouth opening (cm) 4.9 (0.7) 4.8 (0.6) 0.24
Mouth opening with collar (cm) 2.0 (0.3) 1.9 (0.4) 0.064
Thyromental distance (cm) 8.7 (1.4) 8.4 (1.0) 0.21
Sternomental distance (cm) 17.2 (1.7) 17.1 (1.5) 0.78
Data presented as mean (SD) or numbers of patients.

Table 2. Intubation Data

Airway scope n � 50 StyletScope n � 50 P
Intubation time (s) 32 (8) �18–56� 51 (29) �21–158� �0.001
Cormack-Lehane score (1/2a/2b/3a/4) — 0/0/9/37/4
Intubation attempts (1/2/3) 26/18/5 26/17/5 0.93
Overall intubation success 49 (98%) �94.1%–100%� 48 (96%) �90.6%–100%� �0.99
Data presented as means (SD s) �ranges�, number of patients, or (percent) �95% confidence intervals�.

Table 3. Incidence of Intubation Complications

Airway scope
(n � 50)

StyletScope
(n � 50) P

Mucosal trauma 3 7 0.32
Dental injury 0 0
Lip injury 4 1 0.36
Hypoxia (Spo2

�95%)
0 0

Esophageal
intubation

0 6 0.013

Data presented as number of patients.
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DISCUSSION
Neither the Airway Scope nor StyletScope has been

formally tested in patients with their cervical spines
immobilized by a rigid collar. Thus, we compared
tracheal intubation with these two devices in patients
wearing a rigid Philadelphia collar. Overall intubation
success rates were 98% with Airway Scope and 96%
with StyletScope, with intubation time being 19 s
shorter with the Airway Scope. The number of intu-
bation attempts and complications were similar in the
two groups, except esophageal intubation occurred
only with the StyletScope. In the Airway Scope group,
intubation took 23 to 36 s among patients with lip or
mucosal injuries. This range was similar to the average
intubation time of this group. In the StyletScope
group, it took 55 to 114 s among patients with lip or
mucosal injuries, which was longer than the average
intubation time of the group. Most injuries related to
the Airway Scope occurred when the Intlock was
initially introduced into the mouth probably due to
the bulkiness of the Intlock in comparison to limited
mouth opening of the patients wearing a collar. How-
ever, a further scooping movement of the Intlock was
required in some cases to position the scope posterior
to the epiglottis; this movement is not apparently
related to an increased incidence of injuries. However,
in the StyletScope group, a back and forth movement
of this device in the mouth seemed to cause increased
injuries; longer intubation times and multiple intuba-
tion attempts were also probably associated with more
frequent injuries. Nonetheless, the results of the cur-
rent study confirm the hypothesis that intubation
success rates for Airway Scope and StyletScope were
similar, but intubation with Airway Scope was faster.

StyletScope has been tested in other similar difficult
airway management scenarios, such as with MILS,
which simulated cervical spine immobilization.10

Kihara et al.,10 for example, showed that intubation
with StyletScope was successful within 3 attempts in
64 of 65 patients exhibiting Cormack-Lehane grade
3/4 laryngeal views; the mean intubation time was
41 s and the first time success rate was 80%. However,
in the current study, the mean intubation time was
51 s and the first time success rate was 52%, even
when 9 Cormack-Lehane grade 2b views were in-
cluded. A slightly longer mean intubation time and a
lower first-time success rate were probably due to the
restricted mouth opening (approximately 20 mm),
resulting from use of the cervical collar. In contrast,
there was presumably little, if any, restriction of the
mouth opening when MILS was used.

In the current study, similar intubation times (ap-
proximately 50 s) were observed in Cormack-Lehane
2b and 3a patients. This result is predictable because,
once the epiglottis is elevated from the posterior wall
of the pharynx and visible with direct laryngoscopy,
the tip of the StyletScope can be slipped easily to the

posterior of the epiglottis. Thus, a good fiberoptic
view of the glottis resulted after tip flexion.

We were concerned that the StyletScope would
prove ineffective when grade 3b or 4 views were
encountered because of the limited space available to
slip the tip of the StyletScope beyond the epiglottis.
However, we were unable to test this theory because
no grade 3b views were encountered, and only four
grade 4 airways were observed. Nonetheless, each of
the four grade-4 patients were successfully intubated.
Intubation was possible because once the tip of the
device was inserted blindly into the pharynx, the epi-
glottis could be seen somewhat elevated from the
posterior pharyngeal wall. However, it seems unlikely
that the tip of a #3 laryngoscope blade could be
inserted sufficiently deeply in patients wearing a
cervical collar since mouth opening would be re-
stricted and maneuverability of the blade limited,
although it remains possible that the blade would
sufficiently displace the base of the tongue to simul-
taneously lift the epiglottis.

Intubation with the StyletScope failed on 12 occa-
sions due to tactile resistance and the esophagus was
intubated 6 times. Tactile resistance was the cause of
all esophageal intubations. No intubation was at-
tempted if the glottis was not visible. However, if the
view of the glottis was partial, then an intubation
attempt was made by advancing the tracheal tube,
which was mounted on the StyletScope. Under these
conditions, the axis of the StyletScope and the trachea
were frequently oblique and smooth passage of the
tracheal tube through the vocal cords was often im-
peded. Thus, in some cases, the tip of the StyletScope
advanced into the mucosal tissue surrounding the
vocal cords (tactile resistance) with temporary loss of
sight of the vocal cords. Consequently, the tip sometimes
slipped into the esophagus, resulting in an esophageal
intubation. Although the tip of the StyletScope is maneu-
verable and can be flexed, flexion is limited only to the
vertical plane. Consequently, it is difficult to guide the
device into the trachea when the glottis is approached
obliquely. Presumably, this would be less difficult in
patients whose mouths are wide-open and with suffi-
cient space to align the axis of tip flexion with the
sagittal axis of the patient. Other intubation attempts
failed because of the inability to locate the glottis or
because the fiberoptic view was obstructed by muco-
sal secretions. Unfortunately, the StyletScope offered a
narrow view, which makes recognition of the tip’s
whereabouts difficult when easily identifiable land-
marks such as the epiglottis are obscured.

In the current study, similar numbers of patients
required multiple intubation attempts with each de-
vice. All failed attempts in Airway Scope patients
(except the single patient in whom intubation com-
pletely failed due to premature release of the tracheal
tube) resulted from the tip of the Intlock failing to
reach the epiglottis and advance into the vallecula.
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However, this was easily corrected by partially with-
drawing the device and, with a subsequent scooping
movement of the Intlock, lifting the epiglottis which
allowed insertion of the tracheal tube. This maneuver
required only a few seconds and is the likely reason
the Airway Scope usually secured the airway more
quickly than the StyletScope. This is reflected in the
range of intubation times, which were narrower with
the Airway Scope than the StyletScope (18–56 s and
21–158 s, respectively). The finding that both devices
required multiple attempts of intubation and that the
view of the StyletScope was obscured by blood and
secretion suggests that the utility of these devices may
be limited in actual trauma situations, where blood
and secretions in the upper airway are frequent and
oxygenation tends to be compromised.

No patients in the Airway Scope group experienced
esophageal intubation. The design and functionality of
the Airway Scope provides a nearly complete view of
the larynx and allows the clinician to observe advance-
ment of the tube into the trachea from outside the
larynx. This continuous view presumably allows the
intubator to detect advancement of tube in an inap-
propriate direction, which can be corrected before
esophageal intubation occurs. Part of the Intlock
which covers the camera unit is located posterior to
the device’s tip. Hence, this part covering the camera
unit is free from direct contact with mucosal tissue,
which may be the reason this view was not obstructed
by blood or secretion. Furthermore, the Airway Scope
could be used in patients with a mouth opening as
small as 20 mm despite the relative bulk of the Intlock.

The current study had a number of limitations.
First, correlation between Airway Scope efficacy and
Cormack-Lehane laryngeal view scores was not ob-
tained, because direct laryngoscopy is not required
with the Airway Scope. However, assuming that la-
ryngeal scores were similar between randomized
groups and given the similar performance of the two
devices, it is reasonable to speculate that the Airway
Scope was as effective as StyletScope for grade 3a
laryngeal views. Second, no grade 3b laryngeal views
were observed, prohibiting the evaluation of these
devices when that view was encountered. Third, the
intubating investigator had more experience with the
StyletScope than the Airway Scope. Yet, this seemed to
have little influence in the study, since intubation time
was nonetheless significantly faster with the Airway
Scope. Furthermore, there was no evidence of learning
as the first and last 10 intubations required similar
amounts of time. This lack of learning effect is consis-
tent with the Airway Scope reportedly being easy to
use even for novice intubators.13,14 Fourth, patients in
the StyletScope group were on average 4 kg heavier
than those in the Airway Scope group; they were also
2 cm taller than Airway Scope patients. However,
Body Mass Index (Table 1) differed by only 1 kg/m2

between the two groups. Hence, given the similar
airway assessment data of both groups, it is unlikely

that the difference in body weight between the groups
is clinically relevant as it relates to intubation. Fifth,
the current study did not include a third study arm
comparing the Macintosh laryngoscope, the most
commonly used intubating modality, to the Airway
Scope and StyletScope. However, application of a
cervical collar was expected to produce frequent
Cormack-Lehane 3 or 4 views,4,6 and Nolan and
Wilson reported that the success rate of intubation
with direct laryngoscopy using a Macintosh blade,
when Cormack-Lehane grade 3 views were generated
by application of MILS and cricoid pressure, was only
62%.15 Thus, a study limb with the Macintosh laryn-
goscope was not included in the current study consid-
ering the expected low success rate of this modality.
Furthermore, in previous studies we observed that
intubation with the intubating laryngeal mask airway
in patients wearing a cervical collar resulted in a 96%
success rate with an average intubation time of 60 s.16

This is relatively slow and the reason the intubating
laryngeal mask airway was not included in the
present study. Other investigators showed that the use
of the Bullard laryngoscope in patients wearing a
cervical collar offered �90% success rate of intuba-
tion,6 which is relatively low and was the reason that
the Bullard laryngoscope was not included in the
present study. Sixth, an unblinded observer collected
intubation data, and thus the incidence of intubation
complications may be a source of bias.

In conclusion, both the Airway Scope and StyletScope
offer high success rates in a simulated difficult airway
achieved by a rigid collar. However, the Airway Scope
is faster and will likely be preferred in emergency
settings where accidental esophageal intubation is
best avoided.

REFERENCES

1. Advance Trauma Life Support for Doctors, Student Course
Manual. Chicago: American College of Surgeons Committee on
Trauma, 2004

2. Crosby ET. Airway management in adults after cervical spine
trauma. Anesthesiology 2006;104:1293–318

3. Johnson RM, Owen JR, Hart DL, Callahan RA. Cervical ortho-
ses: a guide to their selection and use. Clin Orthop Relat Res
1981:34–45

4. Heath KJ. The effect of laryngoscopy of different cervical spine
immobilisation techniques. Anaesthesia 1994;49:843–5

5. Gabbott DA. Laryngoscopy using the McCoy laryngoscope after
application of a cervical collar. Anaesthesia 1996;51:812–4

6. MacQuarrie K, Hung OR, Law JA. Tracheal intubation using
Bullard laryngoscope for patients with a simulated difficult
airway. Can J Anaesth 1999;46:760–5

7. Hirabayashi Y. In-line head and neck positioning facilitates
tracheal intubation with the Airway Scope. Can J Anaesth
2007;54:774

8. Hirabayashi Y. Ease of use of the Airway Scope vs the Bullard
laryngoscope: a manikin study. Can J Anaesth 2007;54:397–8

9. Koyama Y, Inagawa G, Miyashita T, Kikuchi T, Miura N, Miki
T, Kurihara R, Kamiya Y, Goto T. Comparison of the Airway
Scope, gum elastic bougie and fibreoptic bronchoscope in
simulated difficult tracheal intubation: a manikin study. Anaes-
thesia 2007;62:936–9

10. Kihara S, Yaguchi Y, Taguchi N, Brimacombe JR, Watanabe S.
The StyletScope is a better intubation tool than a conventional
stylet during simulated cervical spine immobilization. Can J
Anaesth 2005;52:105–10

278 Intubation in a Simulated Difficult Airway ANESTHESIA & ANALGESIA



11. Kitamura T, Yamada Y, Du HL, Hanaoka K. Efficiency of a new
fiberoptic stylet scope in tracheal intubation. Anesthesiology
1999;91:1628–32

12. Cook TM. A new practical classification of laryngeal view.
Anaesthesia 2000;55:274–9

13. Hirabayashi Y. Airway Scope versus Macintosh laryngoscope: a
manikin study. Emerg Med J 2007;24:357–8

14. Hirabayashi Y, Seo N. Tracheal intubation by non-anaesthetist
physicians using the Airway Scope. Emerg Med J 2007;24:572–3

15. Nolan JP, Wilson ME. Orotracheal intubation in patients with
potential cervical spine injuries. An indication for the gum
elastic bougie. Anaesthesia 1993;48:630–3

16. Komatsu R, Nagata O, Kamata K, Yamagata K, Sessler DI, Ozaki
M. Intubating laryngeal mask airway allows tracheal intubation
when the cervical spine is immobilized by a rigid collar. Br J
Anaesth 2004;93:655–9

Vol. 108, No. 1, January 2009 © 2008 International Anesthesia Research Society 279


