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Abstract

Introduction: A difficult airway is one of the main causes of morbidity and mortality in patients who undergo
surgical interventions. Therefore, many devices and algorithms have been developed for the management of a dif-
ficult airway. However no study has been conducted comparing Frova catheter (FC) and a Bonfils fiberoscope (BF)
to date.

Aim: To compatre the effectiveness and success of two devices, a FC and BF, in difficult intubation cases.

Material and methods: Design: Single-centre randomized controlled trial in patients with difficult airways. The as-
signment order was created by unplanned number charts, and the assignment was hidden in closed covers, which
were not unlocked until case permission had been provided. Setting: The trial was undertaken in a university hospital
in Turkey. The primary analysis was based on 60 participants (n = 30, n = 30) with difficult intubation. The main
outcomes were the success rates of placement of the tracheal tube in the trachea and the duration of the tracheal
intubation process.

Results: In the BF group, successful intubation was carried out in 25 of the 30 (83.3%) patients, whereas intubation
was successful in 28 of the 30 patients (93.3%) in the FC group. Patients who could not be intubated with the first
device were intubated with the other device. The mean duration of intubation was 109 (85-140) s in the BF group,
whereas it was 38.8 (26-60) s in the FC group.

Conclusions: Both devices were successful in difficult intubation cases. However, given the shorter duration of intu-
bation using the FC and its lower cost as compared with that of the BF the FC can be considered superior to the BF
in difficult intubation cases.
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Introduction

Many methods and devices have been developed
to deal with anticipated or unexpected difficult air-
way problems and to decrease the difficulty of laryn-
geal imaging. These include videolaryngoscopes and
fiberoptic bronchoscopes (FOBs), as well as the Fro-

va catheter (FC) and Bonfils fiberoscope (BF). The BF
(Karl Storz, Tuttlingen, Germany) is a hard, long, thin
device, with a curved end. During intubation, a tra-
cheal tube (TT) is placed in the shaft of the BF and
inserted into the patient’s mouth. It is then advanced
to the opening of the glottis. After the vocal cords be-
come visible, the TT is placed in the trachea [1, 2].
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Endotracheal intubation using the BF may be used
for normal airways, but the BF is particularly useful
in cases of difficult intubation, such as when a pa-
tient has limited cervical mobility or limited mouth
opening [3, 4]. The most important disadvantage of
the BF is that it requires a long learning curve. Im-
paired visualization is an additional disadvantage of
the BF and the main cause of BF intubation failure
[1, 5]. The latter is the result of the intraoral steamy
appearance, secretions, or contamination. Difficult
airway management guides recommend the early use
of an intubating tube in cases of unexpected difficult
intubations and always in cases of orotracheal intu-
bations [6-9]. Intubating devices, such as bougies and
stylets, make intubation easier in difficult airways.
They are also relatively cheap, lightweight and easy to
maneuver, and they require similar psychomotor abil-
ity to that acquired by a practitioner when learning
tracheal intubation [10]. Thus, they are more likely to
result in successful intubation when a patient pres-
ents with a restricted glottal opening [10]. The Frova
Intubating Introducer (Cook U.K. Limited, Letchworth,
Hertfordshire, U.K)) was introduced into clinical prac-
tice in 1998. The FC is a gum flexible bougie and of-
fers improved endotracheal intubation. In addition to
overcoming some limitations of videolaryngoscopes,
the FC offers a range of benefits. For example, its dis-
tal tip bends anteriorly at 30°, thereby improving en-
dotracheal biting of the instrument and allowing the
instrument to be used with ease and without trauma
[11]. Furthermore, the instrument is equipped with an
adaptor, which means that the patient can be oxy-
genated and the endotracheal tube can be replaced if
necessary. Finally, the FC overcomes restrictions that
videolaryngoscopes today face in the manipulation
and insertion of the endotracheal tube [12].

In the literature, many studies have used manne-
quins to compare devices used in cases of difficult
intubation [13-16]. In studies carried out in the clin-
ic, patients who are not candidates for difficult intu-
bation are generally preferred when testing the per-
formance of various intubation devices. There have
only been a few studies on patients with difficult in-
tubation [14, 17, 18]. To the best of our knowledge,
no studies have compared the success of a videola-
ryngoscope and FC in cases of difficult intubation.
Based on our clinical experience, we believe that the
FC has a high rate of success in patients with diffi-
cult intubation and that the FC is superior to endo-
scopes and videolaryngoscopes in this respect.
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Aim
In the present study, the success rates of FC and

BF were compared in patients with difficult intuba-
tion.

Material and methods
Study design

In a university hospital operating theatre, we
randomized difficult intubation patients in a single
blind, controlled clinical trial comparing the effec-
tiveness and success of two devices.

The study was approved by Selcuk University
Hospital's research ethics committee (Konya, Tur-
key), and written informed consent was obtained
from all the patients prior to enrolment in the study.

Clinical trial registration: http://www.ANZCTR.org.
au/ACTRN12619000058178.aspx.

Study population

We assessed 60 American Society of Anesthe-
siologists (ASA) physical status |-l adult patients
aged 18-65 years who were scheduled to undergo
elective surgical procedures requiring tracheal in-
tubation and general anesthesia. All the patients
were deemed as difficult intubation cases based on
at least one unsuccessful intubation attempt by an
anesthetist who had at least 3 years of experience.
Difficult intubation included stylet use, changing the
number of blades, and repositioning. Patients who
were younger than 18 years and patients who were
pregnant were excluded, as well as patients who had
gastroesophageal reflux and delayed gastric empty-
ing or severe pulmonary disease. In addition, emer-
gency cases were excluded (Figure 1).

Study intervention

The study data were collected in the Selcuk
University Medical Faculty operating theatres. The
patients were randomized to two groups based on
the intubation device used: tracheal intubation us-
ing a Macintosh laryngoscope assisted BF (a size 3
blade in females and a size 4 blade in males) (BF
group) and tracheal intubation using a Macintosh
laryngoscope assisted FC (a size 3 blade in females
and a size 4 blade in males) (FC group). In cases
when intubation could not be carried out with the
chosen device at the third attempt by an anesthe-
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Figure 1. CONSORT 2010 flow diagram

tist with at least 3 years of experience, intubation
was considered unsuccessful, and intubation was
attempted with the second device. When this meth-
od was also unsuccessful, airway management was
maintained according to established difficult airway
algorithms [19]. In these cases, both devices were
combined, or intubation was performed using an
FOB. The duration of the first unsuccessful attempt,
the Cormack-Lehane score (CLS) during the first at-
tempt and with the chosen device, the success or
not of the chosen device, the number of intubation
attempts, the number of successful attempts, and
the duration of successful attempts from the time
of the placement of the blade intraorally to confir-
mation of tube insertion with capnography were re-
corded. In addition, the use of alternative methods,
the type of alternative method preferred, the need
for auxiliary maneuvers and stylets, whether a diffi-
cult mask was present, the occurrence of problems
in extubation, the pressure exerted on the teeth
(mild, moderate, or severe), and the lowest blood
oxygen saturation (SpO,) value recorded throughout
the entire procedure were recorded. For all patients,
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the following data were recorded: the mandibular
corner-mentum distance, thyromental distance, in-
ter-incisor distance if the mouth opening was limit-
ed, and Mallampati score. In addition, data on neck
movements (normal, limited, or absent); mandib-
ular structure and tooth structure; the presence of
a high larynx; a history of difficult intubation, head
or neck surgery, or radiotherapy; systemic diseases
that could lead to difficult intubation; traumas; and
tracheostomies were recorded. Finally, obesity and
the presence of a short neck were recorded.

All the patients received a general anesthetic.
All the patients underwent electrocardiogram (ECG),
noninvasive arterial pressure, SpO, and end-tidal
carbon dioxide monitoring (ETCO,), as well as reg-
ular monitoring of volatile anesthetic grades. All
the patients were preoxygenated via a numbered
facemask and reached a fractional end-tidal oxygen
(ETO,) of at least 0.8 prior to the induction of anes-
thesia. General anesthesia was induced by fentanyl
(Vem, Istanbul, Turkey) or remifentanil (Glaxo Smith
Kline, Istanbul, Turkey) and propofol (Fresenius, Is-
tanbul, Turkey) after neuromuscular blockade by
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rocuronium (Organon, Istanbul, Turkey). Following
loss of consciousness, facemask ventilation was ini-
tiated, and anesthesia was provided with a volatile
anesthetic factor (age-adjusted minimum alveolar
concentration of 1.0). Two minutes after neuromus-
cular blockade, the laryngoscopy procedure was
commenced by one of four anesthetists (.G., 0.0,
J.B.C., or A.O.) practiced in the use of both devices
(FC and BF). Prior to this study, each of the anes-
thetists had performed more than 500 intubations
using a Macintosh laryngoscope and at least 50 in-
tubations using an FC or BF. Thus, the sufficiency of
neuromuscular block in this 2-min period prior to
intubation was not officially counted.

The single-use FC was guided into the trachea.
The FC was then moved forward, and the user could
sense “clicks” from the tracheal rings. The tracheal
tube (TT) was then moved away above the FC to the
trachea using the Seldinger procedure. The Macin-
tosh laryngoscope and BF were placed inside the
patient’s mouth in a median line and pushed gently
over the patient’s tongue through the palatal wall
up to the epiglottis. The blade was then pushed
below the epiglottis, and the glottis was observed.
A TT was then inserted into the shaft of the BF in-
serted into the patient’s mouth, and advanced into
the opening of the glottis. After visualization of the
vocal cords, the TT was inserted into the trachea.
The trachea was intubated using a 7.5-8.5 mm TT in
females and an 8.5-9.5 mm TT in males. Following
tracheal intubation, the patient’s lungs were me-
chanically ventilated for the period of the operation,
and anesthesia was maintained with sevoflurane
(1.25-1.75%) in a mixture of nitrous oxide and ox-
ygen in a 2 : 1 ratio. No other drugs or treatments
were applied for 5 min after tracheal intubation. The
administration of additional maintenance anesthe-
sia was at the discretion of the anesthetist.

Randomization

The assignment order was created by unplanned
number charts, and the assignment was hidden in
closed covers, which were not unlocked until case
permission had been provided.

Study outcomes

The main outcomes were the duration of the tra-
cheal intubation process and the ratio of successful
placement of the TT in the trachea. The intubation
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duration was considered the time from the biting of
the blade by the teeth to the time the TT came into
contact with the vocal cords, as determined by an
anesthetist skilled in laryngoscopy. In cases where
the TT was not straightly viewed, crossing the vocal
cords straight, the intubation initiative was not con-
sidered complete until the TT bonded to the anes-
thetic circle and carbon dioxide was present in the
expired breath. Unsuccessful intubation was consid-
ered failure to intubate the trachea or > 60 s to in-
tubate the trachea. In these cases, care was taken to
reduce any adverse effects of failed tracheal intuba-
tion. First, after unsuccessful tracheal intubation, the
facemask was removed, and bag-mask ventilation
was initiated. If the sufficiency of bag-mask ventila-
tion could not be ascertained before or after intuba-
tion, the case was removed from the study, and intu-
bation was performed according to the algorithm of
the Difficult Airway Society for failed intubation [19].
Second, no more than three intubation efforts using
the research instruments were allowed. However, in
cases where the operator believed that there was lit-
tle chance of success after the second failed attempt,
no third attempt was undertaken, and the intubation
device was deemed unsuccessful. In the event of
unsuccessful intubation, a two-stage process was
initiated. First, intubation attempts were permitted
using the alternative device. If intubation using the
alternative device also proved unsuccessful, the Dif-
ficult Airway Society failed intubation algorithm was
continued [19]. The duration of the initial unsuccess-
fultracheal intubation procedure and that of the suc-
cessful procedure were recorded.

Secondary outcomes included the number of
intubation initiatives, the number of difficult mask
ventilations, the number of optimization maneuvers
needed (i.e., the use of a bougie and outer larynge-
al manipulation with backward, upward, and right-
ward pressure), the need for an additional assistant
to support tracheal intubation, and the CLS laryn-
goscopy score [20]. Additional secondary outcomes
were arterial oxygen saturation levels before and
shortly after the intubation attempt, minor injuries
(e.g., lip or oral mucosa damage or blood on the la-
ryngoscope), and spasms prior to extubation. All the
data were collected by an independent observer. The
assignment order was created by unplanned num-
ber charts, and the assignment was hidden in closed
covers, which were not unlocked until case permis-
sion had been provided.

489



Ozkan Onal, Irem Gumus, Aysun Ozdemirkan, Faruk Cicekci, Mehmet Sari, Hasan Huseyin Bayram, Cansu Ciftci, Emine Aslanlar, Jale Bengi Celik

Sample size and statistical analysis

We estimated that a total of 52 patients would
be needed to detect a difference between groups,
with a two-tailed o of 0.05 and a (1 — B) of 0.80, for
a comparison of 2 independent proportions in the
composite outcome measure.

Statistical analysis

All data were evaluated using the software SPSS
version 17.0. In the evaluation of the data, in ad-
dition to descriptive statistical methods (mean and
standard deviation), cross tables were used. In the
comparison of quantitative data, an independent
two-sample t-test, Mann-Whitney U test, and y?2 test

Table I. Sex distribution of successful intubation
methods

Parameter Groups Total
BF FC
Sex:
Male 22 28 50
Female 5 5 10
Total 27 33 60

Table Il. Mean age and BMI in successful intu-
bation methods

were used. All the findings were evaluated at the
95% confidence interval and p < 0.05 significance
level.

Results

A total of 60 cases were included in the research.
Thirty cases were randomly selected to undertake tra-
cheal intubation with either of the two instruments.
Fifty of the 60 (83.3%) patients in the present study
were male. The male-female ratio was similar in the
two groups. There were no significant between-group
differences in terms of successful intubation, age,
sex, and body mass index (p > 0.05) (Tables I, II).

The intubation success rate in the BF group was
83.3% (25/30) versus 93.3% (28/30) in the FC group,
but the difference was not statistically significant
(p > 0.05) (Table Ill). In the BF group, 11 (36.7%) pa-
tients were intubated at the first attempt, 11 (36.7%)
patients were intubated at the second attempt, and
3 (10%) patients were intubated at the third at-
tempt. As 5 (16.7%) patients could not be intubated
with the BF, intubation was attempted using the FC
(Table 111). In the FC group, 15 (50%) patients were
intubated at the first attempt, 12 (40%) patients
were intubated at the second attempt, and 1 (3.3%)
patient was intubated at the third attempt. As
2 (6.7%) patients could not be intubated with the FC,
they were intubated with the BF. The between-group
comparison revealed no statistically significant dif-
ference in terms of the number of intubation at-
tempts or the number of unsuccessful intubation

Parameter Groups P-value
- = attempts (p > 0.05) (Table Ill). In all cases, if a pa-
tient could not be intubated with the first method,
Age (mean+SD) 48.77+1216  52.39+11.86  0.250 intubation was successful with the second method.
BMI (mean +SD)  27.87 +5.35 2735 45.66 0.717 In tota}, 27 patien.ts were intu!oated with the BF, and
, 33 patients were incubated with the FC (Table I11).
BMI — body mass index.
Table IlI. Success rate of methods
Variable Groups Total P-value
BF FC
Successful intubation at the first attempt 11 (18.3%) 15 (25%) 26 (43.3%) 0.40
Successful intubation at the second attempt 11 (18.3%) 12 (22.6%) 23 (43.3%)
Successful intubation at the third attempt 3 (5.6%) 1(1.88%) 4 (6.6%)
Unsuccessful intubation 5 (8.3%) 2 (3.3%) 7 (11.6%)
(These 5 patients were (These 2 patients were
intubated with FC) intubated with BF)
Total successful intubation 25 (41.6%) 28 (46.6%) 53 (88.3%) 0.424
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There was no statistically significant difference
between the 27 patients intubated with the BF and
the 33 patients intubated with the FC with respect to
the measured tiromental distance, mandibular men-
tum distance, and inter-incisor distance (p > 0.05)
(Table IV).

The Mallampati score, which evaluates the air-
way and helps to predict difficult intubation, was
not significantly different between the two groups
(p > 0.05). However, there were more patients with
a Mallampati score of 3 in the BF group and more
patients with a Mallampati score of 4 in the FC group
(Table V).

When the CLS was used to predict difficult intu-
bation using the different intubation methods, there
was a statistically significant difference (p < 0.05).
More patients in the BF group had a CLS of 3, where-
as more patients in the FC group had a CLS of 4 (Ta-
ble V).

In the comparison of the duration of successful
intubation cases using the two devices, the duration
of intubation with the FC was significantly shorter
than that of the BF (p < 0.05) (Table VI).

In terms of hemodynamic data, there was a sig-
nificant between-group difference in the lowest
SpO, during intubation attempts (p < 0.05), with the
lowest values found during intubation with the BF
(Table ViI).

Discussion

A difficult airway is a complex interaction of pa-
tient-related factors, the clinical environment, and
the clinician’s skills. Inadequate airway manage-
ment may lead to hypoxic brain damage and death.
The purpose of the current research was to compare
the success rates of the FC and BF in difficult airway
cases.

The BF was first used by Bonfils in 1983 for tra-
cheal intubation of a child with Pierre Robin syn-
drome via a retromolar approach [21]. The BF can be
employed in normal airways and difficult airways. It
can also be used for awake intubation.

In a study by Kim et al. [22] that compared the
success of intubation using an FOB and the BF in
40 patients with unexpected difficult laryngoscopy,
successful intubation was faster using the BF than
the FOB (77.9 and 145.5 s, respectively). However,
as intubation was not successful using the BF in
2 patients, the success rates of the BF and FOB were
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80% and 100%. respectively. In the same study,
there was no statistically significant difference be-
tween the groups in terms of a sore throat, a hoarse
voice, and hemodynamic changes during tracheal
intubation. In the present study, the success rate of
intubation was 83.3% (25/30) in the BF group. The

Table IV. Comparison of difficult intubation meth-
ods between successful intubation methods

Parameter Groups P-value

BF FC

Tiromental 7.16 £1.25 7.43 £1.70 0.402

distance
(mean +SD)

Inter-incisor 3.27 +0.71 3+0.99 0.104
distance

(mean + SD)

Mandibular
mentum distance
(mean +SD)

12 £1.51 12.33 +1.30 0.315

Table V. Comparison of difficult intubation crite-
ria between successful intubation methods

Parameter Methods P-value
BF FC

Mallampati 3 16 (59.3%) 12 21%) 0.118

Mallampati 4 11 (40.7%) 21 (63.6%)

CLS3 16 (59.3%) 9 (27.3%) 0.018

CLS 4 11 (40.7%) 24 (72.7%)

CLS — Cormack Lehane score.

Table VI. Comparison of duration of successful
intubation between different methods

Parameter Groups P-value

BF FC

Successful intuba- 109 +15.22 38.8 +10.89 < 0.001

tion duration [s]
(mean + SD)

Table VII. Comparison of hemodynamic values

Parameter Groups P-value
BF FC
Minimum SpO, 94.70 +1.29 96.21+2.99 0.033
value (mean + SD)
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duration of intubation (109 s) in the present study
was longer than that in the study by Kim et al. [22].
Our CLS scores of the patients explain the longer in-
tubation duration. In their study, all the patients had
a CLS of 3. In the present study, 14 of the 30 patients
in the BF group had a CLS of 4, whereas the other
16 patients had a CLS of 3, indicating that our pa-
tients had more difficult airways. In addition, there
were no cases of sore throats, hoarse voices, or he-
modynamic changes in the current study.

Byhahn et al. [23] simulated a difficult airway by
restricting mouth opening in patients and having
them wear a rigid cervical collar to restrict their neck
movements. They then compared the success of in-
tubations carried out with a BF and Macintosh blade.
In the 76 patients included in their study, the rate
of successful intubation using the Macintosh blade
was 39.5% vs. 81.6% using the BF (two attempts).
The duration of successful intubation was not differ-
ent between the two groups (Macintosh blade: 53 s;
BF: 64 s). After removal of the cervical collar, all the
patients were successfully intubated using the Mac-
intosh laryngoscope. Byhahn et al. [23] demonstrat-
ed that the BF was a more effective intubation de-
vice for patients with immobilized cervical vertebrae
and restricted mouth opening. They reported that
the inability to advance the BF under the epiglottis
due to the rigid nature of the device and the limited
cervical movements and mouth opening were the
main causes of the failure (18.4%) in the BF group.
In the present study, the duration of successful intu-
bation was longer than that in the study by Byhahn
et al. [23], and the rate of failure was 16.7%. We
think that the time is lower because it is performed
only by cervical color insertion in patients without
cervical immobilization. As in the aforementioned
study, the latter was associated with the rigid nature
of the BE, which meant it could not be advanced eas-
ily in patients with limited mouth opening. In addi-
tion, image quality was impaired by secretions.

Bein et al. [24] used a BF as a salvage device after
unsuccessful intubation in 25 patients scheduled to
undergo elective coronary bypass graft surgery. All
the patients had difficult intubation after anesthesia
induction and muscular relaxation. Intubation was
first attempted using a Macintosh blade. All the pa-
tients had a CLS of 3 and 4 after two unsuccessful
intubation attempts by an experienced anesthetist.
Intubation was then attempted using the BF. Intuba-
tion with the BF was successful in 24 patients (a suc-
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cess rate of 96%). One attempt was unsuccessful
due to oral secretions preventing visualization of the
glottis. In this patient, tracheal intubation was per-
formed successfully using an FOB. The mean dura-
tion of intubation using the BF was 47.5 s. The pres-
ent study also included some patients who could not
be intubated using a Macintosh blade by an experi-
enced anesthetist. These patients had CLSs of 3 and
4. The duration of successful intubation was longer
in the present study, with lower success rates.

Rudolph et al. [25] compared intubation success
rates using a BF and FOB in difficult intubation cases
(n = 116) with CLSs of 3 or 4. The mean duration of
intubation was 169 s using the BF and 229 s using
the FOB. There were three unsuccessful intubation
attempts using the FOB, two of which were carried
out successfully with the BF and one of which was
carried out successfully with a Macintosh blade. The
duration of successful intubation in their study was
longer than that in the present study, but the suc-
cess rate was higher in their study.

Following the introduction of the FC into clinical
practice in 1998, a number of studies demonstrated
that it had a high rate of success in difficult intuba-
tions [26-28]. The FC results in an anterior shift in
the interarytenoid fold upwards toward the tracheal
entrance. Due to its hollow structure, it can be con-
nected to a respiratory circuit, and carbon dioxide
can be measured [29]. Guides for difficult airway
management recommend that in difficult intubation
cases, endotracheal tube introducers should be used
early and even routinely for orotracheal intubations
[7-9].

In a study on 203 patients conducted in 2008,
Hodzovic et al. [27] reported a success rate of 96%
using an FC. The success rates were 84.2%, 12.3%,
and 1% at the first, second, and third attempts, re-
spectively. Difficult intubation was not a criterion for
inclusion in their study, and 17%, 57%, 26%, and 1%
of patients had CLSs of 1, 2, 3 and 4, respectively.
In the present study, intubation was successful in
93.3% of patients using the FC, and 50% of patients
were intubated at the first attempt, 40% were intu-
bated at the second attempt and 3.3% were intubat-
ed at the third attempt. Among the patients, 27.35%
had a CLS of 3, and 72.75% had a CLS of 4. The dif-
ference in the CLSs of the patients may explain the
variance in the success rates of the two studies.

Janakiraman et al. [28] used a difficult intuba-
tion mannequin to compare the performance of an

Videosurgery and Other Miniinvasive Techniques 4, November/2019



A comparative randomized trial of intubation success in difficult intubation cases: the use of a Frova intubation catheter versus

FC with new-Portex (Portex Tracheal Tube Introduc-
er, Smiths Medical International, Hythe, UK) Pro-
Breathe (Pro-Act Medical Ltd., Northampton, UK)
and Eschmann (Smiths Medical International, Hythe,
UK) tube changers and reported a high success rate
of 78%. In contrast, in a study by Hodzovic et al. [30]
of mannequins with a CLS of 3 that were intubat-
ed using an FC with Portex and Eschmann intro-
ducers, the authors reported a success rate of 65%.
The anesthetists in these two studies had at least
1 year of experience. In contrast, the anesthetists
in the present study had at least 3 years of experi-
ence. In addition, the patients in the present study
had CLSs of 3 and 4 (i.e., difficult intubation cases),
whereas the other two studies were conducted with
mannequins having a CLS of 3. The success rate in
the present study was higher than that achieved in
the studies by Janakiraman et al. [28] and Hodzovic
et al. [30].

The limitations of our study are that more pa-
tients could have been included and pediatric pa-
tients were not included.

Conclusions

The BF and FC devices compared in the present
study are strong, portable, and reliable, and they
were both successfully used in difficult intubation
cases. Although it takes longer to develop skills in
the use of a BF as compared with the time taken to
become skilled in the use of an FC, the BF is an ef-
ficient device in difficult intubations once expertise
is gained. In the present study, the mean duration
of intubation using the BF was longer than that us-
ing the FC. The longer duration was due to impaired
vision due to secretions preventing visualization of
the glottis and to difficulties in guiding the device
due to its rigid construction. Moreover, the cost of
the BF is significantly higher than that of the FC. Giv-
en the shorter duration of intubation and lower cost
of the FC, we believe that the FC is superior to the BF.
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