Anaesthesia 2016, 71, 3-16

Editorial

Editorial

Time to abandon awake fibreoptic intubation?

The older generation of anaesthetists
were taught direct laryngoscopy
using the Macintosh blade, blind
nasal intubation using red rubber
tracheal tubes and, latterly, awake
fibreoptic intubation in difficult air-
way situations. Today’s generation of
anaesthetists have a much broader
selection of techniques at their dis-
posal. Advances in regional anaes-
thetic techniques mean that they
may choose not to administer a gen-
eral anaesthetic at all; if they do
choose a general anaesthetic, they
may elect not to intubate the trachea,
but rely on a supraglottic airway
device (SAD) or they may intubate
the trachea using the SAD as a con-
duit or they may intubate the trachea
using newer equipment such as a
videolarygoscope. However, awake
fibreoptic intubation is still widely
accepted as the gold standard in the
management of the known difficult
airway, yet in this month’s issue of
Anaesthesia, Lee et al. present a
study that advances current practice
for nasotracheal intubation in
patients with limited mouth opening
[1]. The conventional techniques
used in these cases are fibreoptically-
guided nasal intubation [2], blind
nasal intubation [3], or lightwand-
guided nasal intubation [4, 5]. In
their study, Lee et al. randomised

This editorial accompanies an original arti-
cle by Lee et al., Anaesthesia 2016; 71: 31-8.
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patients with mouth opening of
<3 cm undergoing maxillofacial sur-
gery into two groups; nasotracheal
intubation using a fibrescope or a
Trachway®-guided technique. The
Trachway is a rigid video-intubating
stylet with an adjustable distal
portion. They concluded that the
Trachway-guided  technique for
nasotracheal intubation is quicker
and easier compared with fibreoptic
intubation. With an increase in the
number of airway devices now avail-
able,
recently been advocated in awake
[6-8].
Therefore, we propose that it is now

alternative techniques have
and anaesthetised patients

time to adopt these newer techniques
and reserve the use of the fibrescope
for specific airway situations.

Training in fibreoptic
intubation

Fibreoptic intubation (FOI) is a
challenging technique to learn [9],
and, even when mastered, requires
regular practice in order to main-
tain skills [10]. Fitzgerald et al. [11]
in a previous issue of this journal
suggested that anaesthetists may
avoid performing awake FOI in
patients who would otherwise be
suitable for the procedure for a
number of reasons: fear of causing
distress to the patient; operator dif-
fidence; the worry of procedural
failure; and possible complications
such as over-sedation or bleeding.

There is evidence that the ini-
tial learning curve for fibreoptic
intubation is steep, with the skill
being learned after ten tracheal
intubations in patients with normal
laryngeal anatomy under general
[12].
grammes for novices have demon-

anaesthesia Training pro-
strated that FOI training can be
safely accomplished in anaesthetised
[13], while others have
argued [14] that training devices

patients

can help novices better appreciate

and learn the technical skills
required for successful FOIL

In a survey of 132 residency
programmes in America, Fellows
were reportedly taught FOI in 64%
of programmes, however, the aver-
age number of FOI procedures per-
formed before graduation was
estimated to be less than ten in
65% of trainees [15]. The results
from a survey of Canadian anaes-
thetists (admittedly with a relatively
low response rate of 47%), showed
that, in a theoretically difficult tra-
cheal intubation scenario, 45% pre-
ferred the lighted stylet, with only
26%

which seems to imply that trainees

preferring the fiberscope,
are reluctant to use this technique
[16]. Heidegger et al. [17] suggested
that FOI is best accomplished by
those clinicians who use it in their
daily practice, and Difficult Airway
Society (DAS) members revealed
how they were equally divided
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when it came to choosing between
training in an awake FOI technique
and training in videolaryngoscope
use, despite fibrescopes being much
more readily available than video-
larygoscopes [18].

NAP4

The 4th National Audit Project
(NAP4) [19]
(mostly anaesthetised by consul-

reported 18 cases
tants) where the expert reviewers
thought that an awake FOI might
have offered advantages over airway
management under general anaes-
thesia, and 15 cases where awake
FOI was unsuccessful. They also
reported that fibreoptic intubation
under general anaesthesia was
attempted in 20 cases, with 13 fail-
ures. These findings suggest that
even experienced anaesthetists avoid
awake FOI when it may be indi-
cated, and choose fibreoptic intuba-
tion under general anaesthesia in
patients with anticipated difficult
airways, but also fail in this. Awake
FOI is a procedure that necessitates
with
understanding of airway endoscopic

experience equipment, an
anatomy, and requires proficiency
in providing effective local anaes-
thesia and sedation. The threshold
for adopting awake FOI relies on
the competence and confidence of
the anaesthetist performing the pro-
cedure. It is likely some anaes-
thetists do not have the skills or
confidence required to perform
awake FOI and, for others, it may

be difficult to maintain these skills.

Improved imaging
techniques

Norskov et al. [20] demonstrated
that_93% of difficult tracheal intu-

bations could not be predicted

when routine bedside airway assess-
ments were made. Recently,
however, there has been an increase
in the use of accurate pre-operative
assessment tools such as nasendo-
scopy, virtual endoscopy and ultra-
sound [21-23], which contribute to
better imaging and assessment of
the difficult airway. These tech-
niques help in pre-operative assess-
ment and provide an improved
overall picture of the airway, reduc-
ing the unknown elements and
hence allow for more familiar tech-
niques to be used safely.

Airway management
under general
anaesthesia

The administration of oxygen via
nasal cannulae during conventional
laryngoscopy or videolaryngoscopy

extends the duration of safe apnoea
[24-26], and is effective even in

obese  patients. For  example,
Ramachandran et al. [27] simulated
difficult airways in obese patients
and found that supplemental oxy-
gen administration was associated
with a significant increase in the
duration and frequency of oxygen
saturations >95% after induction of
anaesthesia ~and neuromuscular
blockade. Newer techniques such as
THRIVE [28], where apnoeic oxy-
genation is combined with positive
pressure ventilation through the
delivery of trans-nasal high-flow
warmed and humidified oxygen,
have been shown to extend the
apnoea times of patients with diffi-
cult airways. This has the potential
to allow continuous oxygenation of
the patient (provided the airway is

patent) during airway management,
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where techniques such as video-
laryngoscopy can be more safely
employed. Alternative techniques
for oxygenation during difficult
laryngoscopy have also been sug-
gested [29, 30], that do not require
removal of the videolaryngoscope.

The widespread use of sugam-
madex [31, 32] facilitates almost
immediate reversal of neuromuscu-
lar blockade following administra-
tion of rocuronium (and to a lesser
extent, vecuronium). This also con-
tributes to the safety of airway
management during general anaes-
thesia, and allows the patient to
regain consciousness with muscle
tone.

Second generation supraglottic
airway devices (SADs) with a gas-
tric drain tube are recommended as
a rescue device during failed tra-
cheal intubation in  obstetric
patients [33]. They are relatively
easy to insert, have higher oropha-
ryngeal seal pressures and possibly
reduce the risk of aspiration
[34-36]. Cook [37] recently demon-
strated that second generation SADs
out perform first generation devices
in terms of efficacy and are more
suited for advanced uses such as
rescue devices following failed rapid
sequence induction and for tracheal
intubation through the SAD. He
also suggests that second generation
devices should be used in routine
practice, as this would enable anaes-
thetists to become more proficient
and experienced and ensure that,
when advanced use is required,
anaesthetists feel comfortable. Cer-
tainly, second generation SADs can
be used as rescue devices in failed
tracheal intubation situations, either
for oxygenation or as a conduit to
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aid tracheal intubation [38—40], but
we believe that blind tracheal intu-
bation attempts cannot be recom-
mended, and only fiberscope-guided
techniques, or in combination with
Intubation  Catheter
(Cook Medical Inc, Bloomington,
IN, USA) [41], should be
attempted.

With the development of these
devices and drugs, there is a strong

an Aintree

argument that the improved safety
they provide during difficult airway
management under general anaes-
thesia reduces the need to rely on
an awake FOI technique.

The rise of the
videolaryngoscope

The availability and use of video-
laryngoscopes (VL) is increasing
[18]. Studies that included both
novices and experienced anaes-
thetists have suggested that approxi-
mately 20 uses are required in
order to gain competence with an
individual VL [42]. This can be
achieved in a relatively short period
of time and the skills can be main-
tained. NAP4 mentions the theoret-
ical benefit of VLs in converting
‘blind’ intubations into ‘visualised’
[43]. Indeed,
there is growing evidence that VLs

tracheal intubations

are more effective than conven-
tional laryngoscopy using a Macin-
tosh blade [44—47].

Awake FOI has also been chal-
lenged by  videolaryngoscopy.
Rosenstock et al. [48] compared
FOI with the McGrath VL for
awake oral tracheal intubation in
adult patients with an anticipated
difficult intubation. There was no
difference found between the two
techniques in time to intubation or

14

Zaouter et al. [49]
have gone so far as to suggest that
VLs should be used for all tracheal

success rate.

intubations and replace direct
laryngoscopy. However, concerns
have been raised, as with the

increasing availability of this new
technology, there is a risk that trai-
nees will progressively lose their
skills in conventional laryngoscopy
[50]. In addition, the process of
placing a tracheal tube with a VL
can take longer than conventional
laryngoscopy [51], and is another
argument against the use of VL for
But there
increasing body of evidence to sup-

all intubations. is an
port the use of VLs in unantici-
pated, difficult, or failed intubations
compared with direct laryngoscopy
[52-54]. Provided these devices are
readily available, operators are com-
petent in their use and they are
shown to be effective in difficult
airway scenarios, then they will be
used more often compared with the
less familiar and more technically
complicated technique of awake
FOL

It must be noted that there are
a bewildering array of VLs available
[55], with different user interfaces,
blade shapes and blade and tracheal
tube insertion techniques. A trainee
may become proficient using one
type of VL only to find it unavail-
able at a subsequent hospital due to
local preference or financial con-
straints. Their shorter working week
and reduced training opportunities
may also result in a lack of experi-
ence with different VLs. However,,
we believe that the knowledge and
clinical skills required to master
videolaryngoscopy can be acquired
and embedded.

In conclusion, provided accurate

pre-operative imaging has been
obtained and a multidisciplinary dis-
cussion has taken place, then awake
FOI performed by a competent oper-
ator still has a role. If an airway is
unexpectedly difficult, it is more pru-
dent to use a technique that is more
familiar to the anaesthetist, and there
is growing evidence that this is more
likely to be a videolaryngoscope. We
believe that awake FOI is increas-
ingly becoming obsolete in the man-
agement of difficult airways and
should not now be considered the
‘gold standard” for managing the dif-

ficult airway.
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Nasotracheal intubation in patients with limited mouth opening: a
comparison between fibreoptic intubation and the Trachway®
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1 Visiting Staff, 2 Nurse Anaesthetist, 4 Director, Department of Anesthesiology, 3 Visiting Staff, Division of Oral
Macxillofacial Surgery, Department of Dentistry, Kaohsiung Medical University Hospital, Kaohsiung Medical University,
Kaohsiung, Taiwan
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Summary

In patients with limited mouth opening, traditional laryngoscopy and videolaryngoscopes are not useful when per-
forming nasotracheal intubation. Eighty patients with limited mouth opening who required nasotracheal intubation
were randomly assigned to either fibreoptic intubation (n = 40) or the Trachwaly® (n = 40). Using the modified
nasal intubation difficulty scale, 22 (55%) patients who received fibreoptic intubation were categorised as no difficulty
compared with 40 (100%) patients in the Trachway group (p < 0.001). Mean (SD) total intubation time was 71.8
(23.3) s in patients who received fibreoptic intubation compared with 354 (9.8) s in the Trachway group
(p < 0.001). We conclude that the Trachway technique for nasotracheal intubation is quicker and easier compared
with fibreoptic intubation in patients with limited mouth opening.
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Introduction

In patients with limited mouth opening who are
scheduled to undergo oro-maxillofacial surgery, tradi-
tional laryngoscopy or videolaryngoscopy to aid naso-
tracheal intubation is difficult, if not impossible [1].
Use of a fibreoptic intubation technique is considered
the ‘gold standard’ for difficult laryngoscopy [2]; how-
ever, the flexible portion of the fibrescope is easily
damaged, expensive to repair and this in turn may
lead to a decrease in its routine use [3, 4]. Although a
lightwand-guided nasotracheal intubation technique
has been developed [5-8], this blind technique may
cause tissue damage and is not useful if illumination is
sub-optimal, for example in the obese or patients with
short necks [9].

© 2015 The Association of Anaesthetists of Great Britain and Ireland

The Trachway® is a video intubating stylet for tra-
cheal intubation. It has a rigid intubating stylet with an
adjustable distal portion. At the proximal end is a light
source and a camera. It has proved useful to novices in
both easy and difficult laryngoscopy scenarios [10, 11].
Successful oral tracheal single- and double-lumen tube
intubations using the Trachway have been reported
[12, 13]. The Trachway has been used for nasotracheal
intubation with a pre-formed double-curved tracheal
tube in patients with normal anatomy [14] and we
hypothesised that the Trachway technique would be
practical for patients with limited mouth opening. We
therefore decided to compare the intubating character-
istics of fibreoptic intubation with the Trachway tech-
nique in patients with limited mouth opening.
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Methods

Following local research ethics committee approval
and written informed consent, adult patients of ASA
physical status I or II with limited mouth opening
(< 3 cm) and scheduled to undergo oro-maxillofacial
surgery requiring nasotracheal intubation were
recruited. Exclusion criteria included fixed, or limited,
neck movement, obstructive sleep apnoea, bilateral
nasal obstruction or patients with an abnormal coagu-
lation status.

Un-premedicated patients were brought to the
operating room, intravenous access was obtained and
standard AAGBI monitoring (ECG, oxygen saturation
and non-invasive blood pressure) applied. Patients
received intravenous fentanyl 1 pgkg ' and a selected
nostril was sprayed with 4% cocaine 0.5 mg.kg ' using
an atomisation device (MADgic™; Wolfe Tory Medi-
cal Inc,, Salt Lake City, UT, USA) to shrink and anaes-
thetise the mucosa. Patients were asked to lie supine
with their head in a neutral position and the neck
flexed on a pillow at a height of 7 cm. General anaes-
thesia was induced with fentanyl 1 pgkg ', thiamylal
5 mgkg™', propofol 1 mgkg ' and cisatracurium
0.2 mgkg'. A pre-formed double-curved nasotracheal
tube (RAE Nasal; Mallinckrodt Medical, Athlone, Ire-
land) of 7.0 mm internal diameter for men and
6.5 mm internal diameter for women was used for tra-
cheal intubation. Patients were randomly assigned to
either the fibreoptic intubation group or the Trachway
group and all intubations were performed by anaes-
thetists with more than 20 years experience who were
familiar with both techniques.

In the fibreoptic intubation group, a 3.5-mm
diameter, 600-mm long fibreoptic scope (Pentax FI-
10RBS; HOYA Corporation, Tokyo, Japan) was used
for nasotracheal intubation. The appropriately sized
warmed and softened nasotracheal tube was loaded
onto the fibrescope, which was introduced into the
selected nostril and down into the trachea. After the
fibrescope tip was seen to enter the trachea, the naso-
tracheal tube was railroaded over the fibrescope into
the trachea and the fibrescope withdrawn. If resistance
was felt while advancing the nasotracheal tube, then it
was withdrawn slightly, rotated counter-clockwise
between 90° and 180°, and then re-advanced. The
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nasotracheal tube was connected to a circle breathing
system and successful tracheal intubation confirmed by
the presence of three consecutive capnography wave-
forms.

In the Trachway group, a video-stylet (Trachway®
video intubating stylet, Biotronic Instrument Enterprise
Ltd., Tai-Chung, Taiwan) was used. It is 5 mm in
diameter and 425 mm in length, with a 100 mm ante-
riorly curved distal portion of 60—-70°. A warmed and
softened nasotracheal tube was loaded onto the video-
stylet. The distal tip was positioned proximal to the
Murphy eye of the tracheal tube in order that the dis-
tal end and side holes of the tracheal tube were visible
on the camera screen. The tube-stylet assembly was
inserted into the selected nostril with the anteriorly
curved part of the stylet introduced at a sharp angle
into the nasal cavity. The assembly was advanced
under direct vision through the nasal cavity to the
nasopharynx (Figs. la—c). Subsequently, with cephalad
movement of the Trachway handle, the tube-stylet
assembly was advanced to the glottis (Fig. 1d,e). With
the right hand holding the handle, the left hand
threaded the tube over the stylet and into the trachea
(Fig. 1f). The stylet was then removed. Successful tra-
cheal intubation was confirmed by the presence of
three consecutive capnography waveforms. The assem-
bly was manoeuvred counterclockwise 30-45° back to
the sagittal plane if the stylet was in the left nostril or
clockwise 30-45° to the sagittal plane if it was in the
right nostril (Fig. 1g).

Total intubation time was from removal of the
facemask until the appearance of three consecutive
capnography waveforms. Total intubation time was
divided into Time A and Time B. Time A was from
removal of the facemask until threading of the naso-
tracheal tube into the trachea in the fibreoptic intuba-
tion group or until advancement of the tube-stylet
assembly into the trachea in the Trachway group.
Time B was from withdrawal of the fibrescope inser-
tion cord or Trachway stylet from the nasotracheal
tube, connection to the ventilator circuit, manual ven-
tilation at a frequency of 18-20 breaths.min ', and the
presence of three consecutive capnography waveforms.

To score intubating conditions, a modified nasal
intubation difficulty scale (NIDS) was used [14-16]
(Table 1). The total NIDS score was categorised as no
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Figure 1 Trachway assembly and its advancement. (a) the assembly tip inserted into selected nostril, (b) into nasal
cavity, (c) in nasopharyngeal space, (d) in oropharynx space with epiglottis visible, (e) chin elevated and glottic inlet
visible (f) into trachea and tracheal rings visible, (g) the assembly tip advances in a sharp angle into the right nasal
cavity and then clockwise shift to mid-sagittal line while the tip is in the nasal cavity, (h) a pre-formed double-
curved nasotracheal tube and Trachway with stopper (*). F, floor of nose; S, septum of nose; L, lateral side; R, roof
of nose; T, turbinate; Ca, caudal; Ce, cephalad; M, medial; E, epiglottis; A, anterior; P, posterior; arrow, left vocal
cord; arrowhead, tracheal rings.

difficulty (score = 0), mild difficulty (score between 0 minutes after intubation, a separate anaesthetist
and 5), moderate difficulty (score between 6 and 11) assessed anterior bleeding from the selected nostril and
and profound difficulty (score of 12 or more). Three posterior bleeding by grading blood in the oropharynx
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Table 1 The modified nasal intubation difficulty scale
(NIDS) [14-16].

Parameters Score

Each additional intubation
attempt after the first
one adds 1 point

Each additional operator
required to attempt
intubation adds 1 point

Each alternative technique
or change of head
position adds 1 point

0 = good visualisation
of vocal cords with little
manipulation

1 = tools manipulated in
all directions to identify
the vocal cords

2 = tools extensively
manipulated in all
directions to identify
the vocal cords

0 = lifting without assistance

1 = lifting required by
an assistant to improve
view of the vocal cords

N6: optimise glottic exposure 0 = none
with BURP (backward, 1 = BURP applied
upward, and right ward

N1: intubation attempts

N2: operators to attempt
intubation

N3: alternative intubation
techniques or change
head position

N4: glottic exposure

N5: lifting force required
to expose the vocal cords

pressure)
N7: techniques to aid 0 = none
intubation 1 = cuff inflation or use

of Magill forceps

(0 = none; 1 = minimal, blood-tinged oropharynx,
entire nasotracheal tube segment visible in oropharynx;
2 = slight, blood covering the nasotracheal tube seg-
ment, > 1/2 of its length visible; 3 = moderate, blood
covering the nasotracheal tube segment, < 1/2 of its
length visible; 4 = severe, blood covering the nasotra-
cheal tube and part of tube segment invisible) [17].
Postoperative sore throat, pain on swallowing and
hoarseness were categorised as none, mild, moderate
or severe by an independent anaesthetist who was
blinded as to group allocation.

The primary outcome was intubation time and,
based on a pilot study [17], it took a mean (SD) time
of 32 (5) s. We assumed a difference of 10% would be
significant and with a power of 0.8 at an a-level of
0.05, we required 39 patients in each group. Two-
sample t-test (for numerical variables) and Chi-square
test (for categorical variables) were performed. We used
the Spearman rank correlation to test the association

34

between one ranked variable (modified NIDS score)
and one measurement variable (total intubation time).
SPSS software (IBM Corp., IBM SPSS Statistics for
Windows, Version 19.0. Armonk, NY, USA) was used
for statistical analysis and a p value of < 0.05 was con-
sidered statistically significant.

Results

Eighty patients were enrolled and Fig. 2 shows the
CONSORT flow diagram for patients included in the
study.

Patient characteristics are shown in Table 2.
Thirty-six patients in the fibreoptic intubation group
were successfully intubated at the first attempt. The
four failed first attempts were due to the presence of
nasal secretions or a blood-stained lens preventing
adequate vision. Mean (SD) total intubation time was
significantly longer in the fibreoptic intubation group
compared with the Trachway group; 71.8 (23.3) s vs
34.3 (11.1) s, respectively, p < 0.001 (Table 3).

With regard to the modified NIDS score, 22 (55%)
patients in the fibreoptic intubation group and 40
(100%) patients in the Trachway group were cate-
gorised as having no difficulty with intubation. Eigh-
teen (45%) patients in the fibreoptic intubation group
were categorised as mildly difficult intubating condi-
tions. None were categorised as moderate or profound
difficulty with intubation. There was a significant dif-
ference in modified NIDS scores between the groups
(p < 0.001, Table 3).

Figure 3 shows the relationship between total intu-
bation times and modified NIDS scores. There was a
strong positive correlation between modified NIDS
scores and total intubation times (r = 0.586,
p < 0.001) with further analysis of the fibreoptic intu-
bation group showing a positive correlation between
modified NIDS scores and total intubation time
(r = 0.475, p = 0.002).

Eleven (28%) patients in the fibreoptic intubation
group and 15 (38%) patients in the Trachway group
had bleeding from the nostril, whereas 11 (28%)
patients in the fibreoptic intubation group and 14
(35%) in the Trachway group had mild accumulation
of blood in the oropharyngeal space. There were no
statistically significant differences between the groups.
Postoperative sore throat with none/mild/moderate/
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Assessed for eligibility (n=354)

+ Not met inclusion criteria (n = 246)
> Aged <20 y or > 65 y: 33

» For advanced OP: 67
» Mouth opening >3 cm: 160

Invited patients (n = 83)

+ Declined:(n =3)

Randomised (n=80)

I Experimental intubation tool (n=80) I

l

|

Fibrescope (n = 40)
Intubation assisted by Fibreoptic intubation

Intubation assisted by a video-stylet Trachway

Trachway (n=40)

!

|

Clinical assessment

Demographic information
*Age ~ Gender ~ BMI -~ ASA
*Upper airway characteristics

Intubation condition
*Intubation time spent | *Nostril bleeding
*Modified NIDS score

Post-intubation adverse events

*Oropharynx bleeding severity
*Adverse effects

No discontinued intervention (n=0)

No patient loss follow-up (n=0)

Nasotracheal intubation

*induction agents: Fentanyl 2 pg.kg™" + Thiamylal 5mg.kg™" +
Cis-atracurium 0.2 mg.kg™'+ Propofol 1 mg.kg™" + *Nasal
spraying: 4% Cocaine 0.5 mg.kg™'

No discontinued intervention (n=0)

No patient loss follow-up (n = 0)

Complete data analysis (n= 40) I

| Complete data analysis (n = 40)

Figure 2 CONSORT flow diagram of nasotracheal intubation with either the fibreoptic scope or the Trachway in
patients with limited mouth opening patients undergoing oro-maxillofacial surgery. BMI, body mass index; NIDS,

nasal intubation difficulty scale.

severe grading was 11/20/7/2, respectively in the fibre-
optic intubation group and 20/18/1/1 in the Trachway
group. Postoperative hoarseness with none/mild/mod-
erate/severe grading was 33/6/1/0, respectively in the
fibreoptic intubation group and 34/6/0/0 in the Trach-
way group. Pain on swallowing with none/mild/mod-
erate/severe grading was 32/7/1/0, respectively in the
fibreoptic intubation group and 37/3/0/0 in the Trach-
way group. There were no statistically significant dif-
ferences between the groups.

Discussion

Using the Trachway to perform nasotracheal intuba-
tion resulted in a quicker intubation time and better
intubating conditions compared with fibreoptic intuba-
tion, and the incidence of adverse effects were compa-
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rable between the groups. Nasotracheal intubation is
complicated because the tracheal tube is blindly
inserted through the nasal cavity and turns a sharp
angle from the nasopharynx into the oropharynx
whatever technique is used. In our study, Trachway-
assisted nasotracheal intubation overcomes the hazard
of blind advancement by visualising the anatomy via
the stylet tip while the whole assembly is passed
through the nasal cavity. Furthermore, the Trachway
stylet tip can be positioned proximal to the side hole
of the nasotracheal tube in order that its softened tip
prevents the stylet from damaging surrounding tissues.
Trachway-assisted nasotracheal intubation easily facili-
tates tube tip advancement into the trachea by its lev-
ering effect and does not require accessory tools such
as Magill forceps [18] or cuff inflation [7].
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Table 2 Characteristics of patients in the fibreoptic
intubation and Trachway groups. Values are mean
(SD) or number (proportion).

Fibreoptic Trachway
intubation group
n =40 n =40
Age; years 52.2 (8.6) 50.6 (10.3)
Gender; male:female 39:1 36:4
Body mass index; 23.9 (3.4) 21.2 (4.0)
kg.m 2
ASA physical status
Class 1 1(2.5%) 1(2.5%)
Class 2 25 (62.5%) 26 (65.0%)
Class 3 14 (35.0%) 13 (32.5%)
Upper airway characteristics
Thyromental 7.6 (0.8) 7.4 (1.1)
distance; cm
Inter-incisor 2.2 (0.8) 2.2 (0.7)
gap; cm
Mouth opening; cm
0-1cm 3 (7.5%) 1(2.5%)
1-2 cm 17 (42.5%) 17 (42.5%)
2-3cm 20 (50.0%) 22 (55.0%)

Table 3 Comparison of intubation attempts, intuba-
tion times and modified nasal intubation difficulty
scales (NIDS) between patients in the fibreoptic intu-
bation and Trachway groups. Values are number
(proportion) or mean (SD).

Fibreoptic Trachway
intubation group
n = 40 n =40 p value

Intubation attempts

One 36 (90%) 40 (100%) 0.314

Two 4 (10%) 0 (0%)
Fail 0 (0%) 0 (0%)
Intubation times
Time A 54.1 (21.9) 21.7 (8.5) < 0.001
Time B 17.5 (4.8) 13.7 (4.3) < 0.001

Total time
Modified NIDS score
0 (no difficulty)
1-5 (minor difficulty)

71.8 (23.3) 35.4(9.8) < 0.001

22 (55%) 40 (100%) < 0.001
18 (45%) 0 (0%)

6-11(moderate 0 (0%) 0 (0%)
difficulty)

> 12 (profound 0 (0%) 0 (0%)
difficulty)

The scope-first technique that we used for fibreop-
tic intubation was superior to a tube-first technique
because tube advancement through the nasopharynx
prevents the insertion cord tip from being misplaced
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Scores of modified NIDS
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Total intubation time (s)

Figure 3 Correlation between modified NIDS scores
and total intubation time.

into the Murphy eye of the tracheal tube [19]. Using
this technique for nasotracheal intubation may take a
mean intubation time of 3 min in an emergency [20],
although one study found that the intubation time
could be shortened to less than 1 min using a two-per-
son intubation technique [21]. In our study, in 13 of
40 patients, it was not possible to perform fibreoptic
intubation using a one person technique and an assis-
tant was required to elevate the patients chin in order
to open up the airway space. This is probably the rea-
son why the mean total intubation time was more than
a minute in the fibreoptic intubation group.

Various intubation times have been described,
such as from when the laryngoscope blade passes the
incisors until successful nasotracheal tube placement
[22], from opening of the mouth until inflation of the
tracheal tube cuff [23], from when the nasotracheal
tube is inserted into a selected nostril until withdrawal
of the laryngoscope blade from the mouth [24] or
from insertion of the fibrescope into the selected nos-
tril until removal of the insertion cord of the fibre-
scope [21]. We chose from when the facemask was
removed from the patient’s face until the presence of
three consecutive capnography waveforms because this
is effectively the apnoeic time and seems to be the
most objective endpoint [25]. The mean total intuba-
tion time was 35.4 s in the Trachway group compared
with 71.8 s in the fibreoptic intubation group, a statis-
tically, and clinically significant, difference between the
groups.

The modified NIDS was determined as the NI,
N2, N3, N5 and N6 items originally described by
Adnet et al. [14], the N4 grading of glottic opening
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described by Ovassapian et al. [16] and the N7 item as
described by Ono et al. [15]. We found that the scores
had a high positive correlation with total intubation
time and believe this demonstrates that the modified
NIDS is reliable in the assessment of difficult nasotra-
cheal intubation.

There are some limitations to our study. Firstly,
the Trachway does not have a facility to provide suc-
tion or oxygen supplementation. Using the Trachway
in patients with secretions or accumulated blood in the
nasopharynx or oropharynx may be a problem. Sec-
ondly, the Trachway technique in patients with limited
mouth opening combined with limited neck movement
is worthy of further investigation. Thirdly, it is rela-
tively easy with a 3.5 mm diameter insertion cord to
load a pre-formed double-curved nasotracheal tube
and to withdraw from within it. Whether a larger
5.0-mm diameter cord is preferable is still to be
determined.

We conclude that, compared with fibreoptic intu-
bation, the Trachway allows for a quicker nasotracheal
intubation time with a similar incidence of adverse
effects. Trachway-assisted nasotracheal intubation is a
feasible and efficient method that we recommend in
patients with limited mouth opening undergoing oro-
maxillofacial surgery.
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