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Abstract
Background: Magill forceps are frequently used to complete nasotracheal intubation (NTI). We aimed to
identify a tube core that could conveniently facilitate the NTI process without using Magill forceps.

Methods: Sixty patients scheduled for oral and maxillofacial surgeries were enrolled in our study and
divided into two groups (30 per group) with no differences with regard to demographic data. In the Magill
forceps group (Group M), a wire-reinforced endotracheal catheter was inserted into the trachea using
Magill forceps. However, in the tube core group (Group T), a tube core bent to the physiological curve of
the nasal cavity and lubricated with aseptic para�n oil was inserted into the endotracheal catheter and
was then withdrawn after the endotracheal catheter was advanced through the glottis under direct vision.

Results: All NTIs were completed successfully, and Magill forceps were not used on any patient in Group
T. There was a signi�cant difference in total NTI time between the two groups (Group M, 59.7 (5.1) sec vs
Group T, 52.4 (3.1) sec). Mild epistaxis was observed in 6 patients in Group M and 5 patients in Group T
(6/30 vs 5/30, respectively). No damage to oral tissue or teeth was observed in either group.

Conclusions: We conclude that using a tube core, consisting of a disposable sterilised stylet, is a
convenient choice for NTI.

Trial registration: Patient enrolment was conducted after registration in the Chinese Clinical Trial Registry
(www.Chictr.org.cn, ChiCTR1900027387). This trial was prospectively registered on 11 November 2019.

Introduction
Nasotracheal intubation (NTI) is widely used in clinical practice for oral and maxillofacial surgeries. In
clinical applications, the tip of the nasotracheal tube will course posteriorly into the oesophagus in most
cases. Magill forceps have been frequently used to complete the NTI process in several previous studies
[1-4]. However, this instrument may cause rupture of the cuff or mucosal injury and even lead to infection
[5-7].

Soft tracheal tubes, such as reinforced tubes, tend to move along the posterior pharyngeal wall rather
than towards the laryngeal inlet, and they are di�cult to navigate to the vocal cords without using Magill
forceps [8]. A rigid wire tube body of a video stylet bent along the curve of the nasal cavity was reported
to help anaesthesiologists complete NTI more easily [9]. However, not all institutions have visual devices.
In another study, the use of a stylet resulted in signi�cantly higher �rst-attempt intubation success among
patients with di�cult airways undergoing endotracheal intubation compared with the use of a bougie
[10]. The tube core (Fig. 1, A) in Fig. 1 D, consisting of a malleable rigid stylet, is similar to the wire tube
body used in the above study [9]. Thus, we hypothesised that a tube core could facilitate NTI without the
use of Magill forceps, and use of a tube core for NTI is a convenient choice.

Methods

http://www.chictr.org.cn/
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This study protocol was approved by the Research Ethics Board of The First People’s Hospital of Hefei
(No. 2019-12). Written informed consent was obtained from all patients, and the study was conducted in
accordance with the Declaration of Helsinki.

We excluded patients with the following characteristics from our study: aged < 18 years or > 80 years; a
body mass index (BMI) greater than 30 kg/m2; a Cormack and Lehane (CL) score of the laryngoscopic
view of 3 or 4 [11]; those receiving anticoagulant therapy; those with a history of nasal deformity (e.g.,
nasal trauma, surgery, obstruction, or polyps); those with maxillofacial cancers; di�culty anticipated in
airway management; mentally ill people; and cervical instability. Standard monitoring equipment was
used in the operating room, and none of the study subjects were premedicated. All patients were
randomised using computer-generated random numbers, and envelopes containing randomization
numbers were divided into 2 groups (n = 30 per group) according to the equipment that would be used to
guide NTI: the Magill forceps group (Group M) and the tube core group (Group T).

To calculate the sample size, we conducted a pilot study with 10 patients in each group (total, 20
patients). The NTI time was signi�cantly longer in the Magill forceps group than in the tube core group
(Group M, 59.8 (5.1) sec vs Group T, 53.1 (3.0) sec). For this study, the total sample size to achieve 0.95
power and an α-error of 0.05 was 12 patients per group according to G*Power 3.1.9.4 software. Sixty
adult patients who were rated as American Society of Anesthesiologists (ASA) class Ι or Π and whose
condition required NTI under general anaesthesia were selected.

An otorhinolaryngologist of our hospital who was blinded to the group assignment used a nasal
speculum to check for deformities inside the nostrils and to select the smoother nostril. If the patency of
both nostrils was equal, NTI was performed in the right nostril [3]. All patients received the same general
anaesthesia with 0.3 μg/kg sufentanil and 1.5-2 mg/kg propofol intravenously, followed by the muscle
relaxant cisatracurium (0.15 mg/kg). Manual ventilation was performed with 100% oxygen through a
facemask for 3 min before intubation. The selected nostril was packed with gauze containing epinephrine
to prevent bleeding. Then, 6.5-mm and 6.0-mm wire-reinforced tracheal tubes were used in males and
females, respectively (TUORen Medical Equipment Co., Henan, China. Fig. 1, B). Anaesthesia was
maintained with propofol, remifentanil, sevo�urane and cisatracurium.

An aseptic suction catheter (outer diameter (OD) - 4.0 mm, Fig. 1, C) lubricated with liquid para�n was
inserted through the tracheal tube (Fig. 1, B) with its tip protruding approximately 15 cm, and the tube
was then advanced through the nasopharynx. A Macintosh laryngoscope was then placed into the
patient’s mouth. In Group M, the tracheal tube was inserted into the trachea using a conventional
technique. However, in Group T, a tube core bent to the physiological curve of the nasal cavity and
lubricated with aseptic liquid para�n was inserted into the tracheal tube, and the tube core was then
withdrawn after the tracheal tube was advanced through the glottis under direct vision. The entire
intubation process in Group T is shown in Fig. 2. The process was performed by an anaesthesiologist
with extensive experience. Minute adjustments to ventilation were performed to maintain the end-tidal
carbon dioxide partial pressure at 35-45 mmHg during the entire operation.
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The total NTI time, which was de�ned as the period from when the operator obtained the device to when
three successive end-tidal carbon dioxide waves were obtained following intubation [12] was recorded. An
observer blinded to the group assignments assessed epistaxis bleeding using direct laryngoscopy five
minutes after completing NTI, and bleeding was scored as one of four grades according to the following
modified criteria: no epistaxis (no blood observed on either the surface of the tube or the posterior
pharyngeal wall); mild epistaxis (blood apparent on the surface of the tube or posterior pharyngeal wall);
moderate epistaxis (pooling of blood on the posterior pharyngeal wall); and severe epistaxis (a large
amount of blood in the pharynx that impeded NTI and necessitated urgent orotracheal intubation) [13].
The frequency of use of Magill forceps in the two groups was also recorded.

After the end of surgery, neostigmine (1 mg) and atropine (0.5 mg) were used to reverse the
neuromuscular blockade, and the tracheal tube was extubated when the patient was awake. A visual
analogue scale (VAS) score based on a 10-cm vertical scale ranging from 0 = no pain to 10 = worst pain
imaginable was recorded by an investigator who was blinded to the group assignments at the following
time points: 15 min, 1 h, and 24 h after extubation.

Data are expressed as the mean ± standard deviation. Parametric data were compared between groups
by analysis of variance and post hoc testing. Categorical data were analysed using Fisher’s exact test.
Statistical significance was considered at P values < 0.05. All statistical analyses were performed with
Statistical Package for Social Sciences (SPSS) software 20.0.

Results
In total, 60 patients were enrolled in this study. The CONSORT �ow diagram for patient inclusion is shown
in Fig. 3. There were no differences between the two groups with regard to demographic data (Table 1).

There was a signi�cant difference in total NTI time between the two groups (Group M, 59.7 (5.1) sec vs
Group T, 52.4 (3.1) sec) (Table 2).

Mild epistaxis was observed in 6 patients in Group M and 5 patients in Group T (6/30 vs 5/30,
respectively), and no moderate or severe epistaxis was observed in either group (Table 2). No damage to
oral tissue or teeth was observed in either group.

All NTIs were completed successfully. There was no obvious nasal pain at any time point after extubation
in either group; therefore, the data are not shown. Additionally, sore throat was not assessed in our study
because some of the surgeries were performed on the vocal cords.

Discussion
Magill forceps are usually needed to facilitate insertion of the endotracheal tube into the glottis [1-3, 12,
14, 15]. However, they may cause rupture of the cuff or mucosal injury and even lead to infection [5-7].
Moreover, this instrument is always not a disposable, sterilised medical device and requires strict aseptic
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techniques after surgery. The percentage of conventional techniques requiring Magill forceps was
reported to be close to 70% [1]; however, this value was 100% in our study. This may be because the wire-
reinforced tracheal tube used in our study was so soft that the tips of the tube could not be easily inserted
into the glottis. In our present study, a tube core, consisting a disposable sterilised stylet, could completely
replace the use of Magill forceps in NTI and signi�cantly decrease the NTI time. This process makes NTI
more convenient; furthermore, it may avoid infection caused by Magill forceps, which will be investigated
in future research.

Epistaxis, or postpharyngeal bleeding, is the most common complication after NTI. Placement of the
stylet in the endotracheal tube �rst is not recommended in blind NTI because it may cause complications
such as bleeding and tissue injury [16]. Sugiyama et al [17] reported that the use of a stylet and a
posterior-facing bevel could be implemented in adult patients requiring nasal intubation. Then, it was
questioned whether NTI could be associated with traumatic complications that were not con�ned to the
structures within the nose [18]. Thermosoftening of the endotracheal tube should not be overlooked even
if other effective methods, such as telescoping the endotracheal tube into a rubber catheter, have already
been applied because it has the obvious advantages of reducing the incidence of epistaxis and improving
the nasal passage of the endotracheal tube [3, 15]. The wire-reinforced tracheal tube used in our study
was a soft endotracheal tube that contributed to reducing bleeding [9]. Therefore, simple thermosoftening
of the endotracheal tube was not performed in the present study. However, NTI under suction catheter
guidance increases the success rate of airway instrumentation and reduces the incidence and severity of
epistaxis [19]. All of these factors may have decreased the severity of epistaxis in our study.

A systematic review demonstrated that the risk of patient infection following use of a reusable device is
signi�cant, warranting the need for stricter guidelines on reprocessing to ensure greater patient safety.
Indeed, when considering the risk of infection in the cost analysis, the �ndings from this study suggest
the bene�ts of disposable medical apparatuses in terms of cost effectiveness, cross-contamination and
resource utilization [20]. Miller et al [6] found that many cleaning methods could not remove all
proteinaceous material, which showed that even following the guidelines for cleaning of equipment may
be insu�cient to protect patients from transmission of iatrogenic disease, although methods and
techniques have been further improved. Staining was even present in 60% of the Magill forceps group.
Therefore, this situation prompted us to seriously question the safety of reusable instruments.
Perioperative infection has a signi�cant impact on the outcome of surgical patients. Anaesthesiologists
play roles in reducing infection by applying appropriate prophylactic measures [21]. Magill forceps are
not always disposable sterilised medical devices and require disinfection with strict aseptic techniques
after surgery. Perhaps a tube core, consisting of a sterile stylet, should be considered as an optimal
choice in NTI when possible. Of course, further study with a large sample is needed to con�rm the
effectiveness of this instrument.

The wire tube body of the Disposcope endoscope is rigid but can be bent along the curve of the nasal
cavity, which has been reported to bene�t NTI [9]. Another device, a video intubation stylet for NTI, which
has a rigid intubation stylet with an adjustable distal portion, made the NTI process quicker and easier
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[22]. In those studies, the tube stylet was easily advanced into the glottis by the levelling effect, and the
incidence of related complications was not increased [9, 14, 22]. However, not all institutions have visual
devices. Although the tube core has a malleable rigid body, it protects the nasal mucosa and the entire
nasal passage during the operational process by wire-reinforced tracheal tubes, with results similar to
those of a previous study [9].

There are some limitations to our study. First, the operator was not blinded to the study groups, which
may have affected the NTI process. Second, the risk of infection was not assessed in our study, which
would provide guidance for clinical treatment. Third, patients with preoperative modi�ed Mallampati
scores of III or IV were excluded from our study, which should be addressed in future research.
Furthermore, NTI was completed under a Macintosh laryngoscope in the present study. However, video
laryngoscopy is associated with a signi�cantly decreased force exerted on maxillary incisors and might
reduce the risk of dental injury in clinical settings [23]; moreover, video laryngoscopy can be used to
clearly observe the glottis, which can simplify the NTI process.

Conclusions
This study shows that using a tube core, consisting of a disposable sterilised stylet, could completely
replace the use of Magill forceps in NTI and signi�cantly reduce the NTI time in patients without a
di�cult airway. Therefore, use of a tube core for NTI in patients without a di�cult airway may be a
convenient choice when possible.

Abbreviations
NTI: Nasotracheal intubation; BMI: Body mass index; Cormack and Lehane (CL); Group M: Magill forceps
group; Group T: Tube core group; ASA: American Society of Anesthesiology; OD: outer diameter
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Tables
Table 1 Patient characteristics and the duration of anaesthesia

Variable Group M (n = 30) Group T (n = 30) P value

Age (years) 46.4 ± 14.0 49.9 ± 17.7 0.399

Height (cm) 166.3 ± 6.7 166.6 ± 8.7 0.855

Weight (kg) 67.2 ± 11.2 66.5 ± 9.4 0.794
ASA physical status ( / ) 12/18 9/21 0.417

Sex (male:female) 17/13 16/14 0.795

BMI (kg/m2) 24.2 ± 3.1 23.9 ± 2.4 0.679

The CL grading scale (1/2) 19/11 17/13 0.598
Duration of anaesthesia (min) 69.2 ± 38.5 85.5 ± 42.1 0.123

Values are expressed as a number or the mean (standard deviation)

 

Table 2 NTI time and associated complications

Variable Group M
(n = 30)

Group T
(n = 30)

P value

NTI time (sec)
Epistaxis(Mild/Moderate/Severe)

59.7 ± 5.1
6 (6/0/0)

52.4 ± 3.1

5 (5/0/0)

0.000

0.739

Values are expressed as a number or the mean (standard deviation).

Figures
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Figure 1

Tube core, a malleable rigid stylet (A); wire-reinforced tracheal tube (B); aseptic suction catheter (OD - 4.0
mm, C); wire-reinforced tracheal tube (TUORen Medical Equipment Co., Henan, China, D).
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Figure 2

The entire nasotracheal intubation process (A-F). (A) The tube core was bent along the curve of the nasal
cavity. (B) The tracheal tube was inserted through the nasopharynx under aseptic suction catheter
guidance. (C to F) Nasotracheal intubation was performed using a tube core after the suction catheter
was withdrawn.
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Figure 3

Flow chart illustrating the recruitment and loss of patients in Group M and Group T.


