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The video laryngoscope is a novel instrument for intubation that enables indirect visualization of the upper 
airway. It is recognized for its ability to enhance Cormack-Lehane grades in the management of difficult airways. 
Notably, video laryngoscopy is associated with equal or higher rates of intubation success within a shorter time 
frame than direct laryngoscopy.
Video laryngoscopy facilitates faster and easier visualization of the glottis and reduces the need for Magill forceps, 
thereby shortening the intubation time. Despite the advanced glottic visualization afforded by video laryngoscopy, 
nasotracheal tube insertion and advancement occasionally fail. This is particularly evident during nasotracheal 
intubation, where oropharyngeal blood or secretions may obstruct the visual field on the monitor, thereby 
complicating video laryngoscopy. Moreover, the use of Magill forceps is markedly challenging or nearly unfeasible 
in this context, especially in pediatric cases. Furthermore, the substantial blade size of video laryngoscopes may 
restrict their applicability in individuals with limited oral apertures.
This study aimed to review the literature on video laryngoscopy, discuss its clinical role in nasotracheal intubation, 
and address the challenges that anesthesiologists may encounter during the intubation process.
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INTRODUCTION

Nasotracheal intubation (NTI) is often necessary for 
airway stability and surgical convenience in oral and 
maxillofacial surgery. The nasal Ring, Adair, and Elwyn 
endotracheal tube, with its appropriate prebent shape, is 
widely used. However, the challenges in NTI, compared 
to routine orotracheal intubation (OTI), are often heightened 
because of factors such as the predetermined curvature 
of the tube, the necessity to navigate through the nasal 
passages, and oral and maxillofacial complexities associated 

with patients. These complexities include trismus, reduced 
mouth opening, and facial deformities, all of which can 
contribute to difficult airway management [1].
  Since the advancement of surgical procedures under 
general anesthesia in the 1920s, various direct 
laryngoscopes (DLs) have been developed [2,3]. DL has 
been utilized for intubation for over 50 years.
  Subsequently, efforts have been made to enhance 
glottic visualization in difficult airways and increase the 
success rate of intubation. Video laryngoscopes (VL) 
have been in use since the 2000s, to date, several 
comparative studies comparing VL and DL have been 
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Fig. 1. Relevant anatomy during nasotracheal intubation (NTI). (a) Inferior nasal meatus Inferior turbinate, (b) nasopharynx, (c) oropharynx, (d) glottis.

published [4-8]. A VL is a device designed with a camera 
at the end of its blade that transmits real-time images 
to a video screen located on the upper part of the handle, 
allowing for indirect visualization of the airway [9]. 
  VLs can be broadly categorized into two types: 
non-channeled, where the blade and endotracheal tube 
(ETT) are separate entities, and channeled, where the 
blade and ETT are integrated and inserted together, and 
the blade is subsequently removed. VLs have played a 
significant role in airway management, in both anticipated 
and unanticipated difficult airways [10,11]. 
  In the existing literature on the application of VL for 
NTI, the specific advantages in oral and maxillofacial 
surgical contexts have not been as extensively documented 
as those in other areas of surgical practice [12,13].
  This review article aimed to discuss the VL-assisted 
NTI technique used in oral maxillofacial surgery and its 
role in clinical practice.
 

ANATOMICAL CHALLENGES IN ORAL AND 
MAXILLOFACIAL SURGERY FOR NTI

  Oral and maxillofacial surgeries present unique challenges 
in airway management, particularly during NTI. The 
intricate anatomy of the upper airway, often altered by 
facial anomalies or trauma, demands precise and adaptable 
intubation techniques. The nasal anatomy is a crucial 
component of the respiratory and olfactory systems and 
plays a pivotal role in airway filtration, humidification, 
and olfaction. The external nasal anatomy relevant to NTI 
includes the nasal vestibule, septum, bone, and cartilage. 
The internal nasal anatomy includes the turbinate (conchae) 
in the nasal cavity, posterior nasal aperture, adenoids, and 
Eustachian tube orifices in the nasopharynx and nasal 
mucosa. The nasopharynx and oropharynx through which 
the NTT passes, as well as the laryngopharynx including 
the epiglottis, arytenoids, and vocal cords, are seen with 
VL. The anatomy of the NTI is shown in Figure 1. 
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  NTI presents many challenges during oral and 
maxillofacial surgeries. These challenges include anato-
mical variations, limited space, access difficulties due to 
foreign bodies or lesions in the oral cavity, and difficulty 
in securing vision due to nasal or oral bleeding. 
Understanding the intricate anatomy and challenges of 
oral and maxillofacial surgery is important for effective 
airway management.

AN OVERVIEW OF VIDEO LARYNGOSCOPY

  VLs can be primarily classified into non-channeled and 
channeled types. The non-channeled variety can be 
further divided by the shape of the blade into Macintosh 
or angulated subtypes [14].
  A VL with a Macintosh blade has the same blade shape 
as standard DLs, allowing insertion into the mouth using 
DL techniques. The C-MAC (Karl Storz, Tuttlingen, 
Germany) and McGRATHⓇ MAC (Aircraft Medical, 
Edinburgh, UK) are notable examples of VLs with 
Macintosh blades [5,15]. 
  VLs with angulated blades are characterized by blades 
that are more acutely angled than Macintosh blades. 
Devices in this category include the GlideScopeⓇ VL 
(GVL) (Verathon Inc, Bothell, WA, USA), the C-MACⓇ 
D-BLADE (Karl Storz, Tuttlingen, Germany), and the 
McGRATHⓇ Series 5 (Aircraft Medical, Edinburgh, UK) 
[16]. Typically, the blade is inserted along the center of 
the oral cavity without displacing the tongue, passing over 
the palate and the posterior pharynx, and advancing the 
blade tip accordingly [17,18]. The shape of the angulated 
blade, which is similar to the anatomical structure and 
angle of the oral cavity, allows the tip to be positioned 
closer to the glottis, thereby providing a better view of 
the glottic opening [19]. Despite this advantage, aligning 
the tube towards the glottis often presents challenges [17, 
18]. In such situations, a slight retraction of the blade 
can be helpful.
  The channeled blade category includes the AirtraqⓇ 
(Prodol Meditec, Vizcaya, Spain) and the Pentax Airway 

ScopeⓇ (Nihon Kohden, Tokyo, Japan) [20-22]. These 
devices feature an anatomical guide channel that aids in 
directing the ETT toward the glottis. The ETT is preloaded 
into the channel and the blade is inserted along the midline 
of the tongue without lateral displacement, before 
advancing toward the vallecula. Subsequently, the blade 
is lifted to visualize the glottis [22,23]. Once the glottis 
is centered on the monitor screen, the ETT is inserted 
into the trachea through the tube channel [24]. The 
classification of VLs is presented in Table 1.

NTI DIFFICULTIES

  For evaluating and predicting difficult airways and 
intubations, the acronym "LEMON" is used, which stands 
for look externally, evaluate the 3-3-2 rule, Mallampati 
classification (the ratio of tongue size to pharyngeal size), 
obstruction, and neck mobility. Additionally, the 
Cormack-Lehane (CL) classification, a grading system 
commonly used to describe the laryngeal view during DL, 
is also commonly used [25-27]. 
  Difficult airways increase NTI difficulties. Anatomical 
distortions of the face, oral cavity, and pharynx can 
impede NTI. As the airway difficulty increases, the 
success rate of the first attempt at airway intubation 
decreases significantly. In cases with a CL classification 
of 3 or 4, indicating a more difficult airway, rapid and 
high-quality visualization of the glottis, success on the 
first attempt, and short time to intubation (TTI) are 
crucial. Studies have suggested that intubation under VL 
is recommended in such cases [26]. As the number of 
intubation attempts increases due to failed intubation, the 
risk of serious complications, such as hypoxemia, 
aspiration, bradycardia, and cardiac arrest, also increases  
[26,28-30]. Xue et al. reported that VL (glidescope) is 
more effective than DL during NTI of difficult airways 
performed by inexperienced surgeons [31].
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Table 1. Classification of Video Laryngoscopes

Classification Examples

Non-channeled   
videolaryngoscope

Macintosh blade

C-MACⓇ McGRATHⓇ MAC

Angulated blade

GlideScopeⓇ C-MACⓇ D-BLADE McGRATHⓇ Series 5

Channeled videolaryngoscope

AirtraqⓇ Pentax Airway ScopeⓇ

VIDEO LARYNGOSCOPE TECHNIQUES AND 
MANEUVERS DURING DIFFICULT NTI

  The NTI technique comprises three stages: first, the 
insertion of the nasotracheal tube (NTT) through the 
nostril, followed by the introduction of the VL blade into 
the oral cavity, and then, securing the glottic view via 
a video monitor. Second, the alignment and entry of the 
NTT toward the glottic opening is ensured. Third, the 
NTT is advanced into the trachea [32]. With DL, the most 
crucial step is to secure a glottic view through direct 
visualization. Conversely, with the VL, the most 

important step was to guide the NTT tip toward the 
glottis, as visualized on the monitor. While the use of 
VL facilitates an easier and clearer view of the glottis, 
it does not necessarily guarantee easier intubation [33,34]. 
During NTI with VL, optimal external laryngeal 
manipulation (OELM) may not always be necessary 
because the NTT does not pass through the mouth. 
However, the larger curvature and size of the blade used 
in VL can make it challenging to use Magill forceps to 
guide the NTT tip toward the glottis. 
  Potential difficulties and assistive maneuvers at each 
stage of NTI under VL are as follows.
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1. Securing the glottic view 

  When using a DL, the patient’s head and neck are  
maintained in a sniffing position while the blade is 
inserted to displace the tongue and reach the vallecula. 
Upon lifting of the blade at this point, the oral, 
pharyngeal, and tracheal axes are aligned to enable direct 
visualization of the glottic view.
  In contrast, VLs provide an indirect, expansive view 
in all directions from the camera at the tip, regardless 
of various blade angles across different types of VLs. 
Following general anesthetic induction, the NTT is 
inserted through a nostril while the patient is in the 
sniffing position, the VL is then inserted into the patient's 
mouth and naturally advanced following the anatomical 
curves within the oral cavity to position the blade tip at 
the vallecula. Then, it is gently lifted to visualize the 
glottis through the monitor. In patients with a short 
muscular neck, reduced range of motion in the neck, 
prominent chest, or mentosternal adhesions, insertion of 
a relatively large and curved blade of the VL into the 
oral cavity can be difficult. In such cases, tilting the head 
further backward and rotating the handle of the 
laryngoscope by approximately 90° counterclockwise to 
avoid contact with the chest can facilitate blade insertion. 
If a large epiglottis obscures the view of the glottis, 
attempting OELM or slightly retracting and advancing the 
blade tip positioned in the vallecula can gently lift and 
expose the glottis.

2. Alignment and entry of the NTT towards the glottic 

opening

  During OTI using a DL, particularly with a Macintosh 
blade, the height of the laryngoscope blade itself 
facilitates the lateral displacement of the tongue. This 
secures a direct view of the glottis and also creates 
sufficient space for the passage of the ETT. In OTI, the 
ETT is inserted from the side of the mouth to avoid visual 
obstruction, and then, directed towards the glottic 
opening. With VL, the ETT is typically inserted centrally 
without displacing the tongue. This results in a narrower 

space for the ETT to pass through.
  In NTI, the tube passes blindly through the nasal cavity, 
once the tip is visible on the VL monitor, the tube tip 
is guided towards the glottis by VL, which significantly 
influences the success of intubation.

1) OELM

  When the tube tip appears on the monitor as skewed 
to the left, right, anterior, or posterior of the glottis, 
OELM by gentle grasping of the thyroid cartilage can 
be attempted to adjust its orientation towards the glottis. 
If the tube tip is positioned on the left or right side of 
the glottis, the thyroid cartilage should be gently pushed 
in the same direction. If it is anterior, the larynx is lifted 
in a cephalad direction. If it is posterior, the larynx is 
gently pressed downward to align the tube with the 
glottis.

2) NTT Rotation 

  If the tip is positioned on the left or right of the glottis, 
an adjustment can be made by rotating the NTT clockwise 
or counterclockwise from outside the nostril, respectively. 

3) Adjusting the head position and reducing upward 

lifting of the blade

  If the tip is positioned anteriorly, the blade can be lifted 
further or the patient's head can be flexed. Conversely, 
if the tip is posterior, the direction of the tip can be 
adjusted to align it with the glottis by reducing the lifting 
force on the blade or extending the patient's head to adjust 
the direction of the tip to align with the glottis [31].
  NTT rotation is achieved by reducing the upward 
lifting of the blade while maintaining a neutral head 
position as shown in Figures 2 and 3.

4) Cuff inflation

  Inflating the cuff when the tube tip nears the entrance 
of the esophagus can shift the tip towards the glottis [35, 
36]. Once the tip passes through the glottis, the cuff is 
deflated and the tube is further advanced into the trachea. 
Cuff inflation is shown in Figure 4.
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Fig. 2. Nasotracheal tube (NTT) rotation by reducing the upward lifting of the blade while keeping the head in a neutral position. (a) The tip is positioned 
to the left of the glottis. (b) The NTT is rotated 90 degrees clockwise to orient the tip towards the glottis. (c, d) To facilitate a smooth entry of 
the NTT into the trachea, the upward lifting force on the blade is reduced while the patient's head is maintained in a neutral position. 

Fig. 3. Reduction of the upward lifting of the blade. (a) The tip is posterior to the glottis. (b) By reducing the lifting force on the blade, the direction 
of the tip can be adjusted to align with the glottis.

3. Advancement of the NTT into the trachea 

  During OTI using a DL, the anatomical alignment of 
the oral, pharyngeal, and tracheal axes ensures a nearly 
straight path for tube insertion. However, with VL, 
although NTT can be delivered to the glottic entrance, 
advancement into the trachea can be challenging. This 

is because glottic visualization can be achieved without 
aligning the three axes. With NTI, the tube follows the 
blade curvature to reach the glottic entrance and the tip 
often points anteriorly to the tracheal axis. In such cases, 
a forceful insertion should be avoided. During NTI, using 
a stylet can be difficult and there may be less space to 
insert the Magill forceps. 



The utilization of video laryngoscopy in nasotracheal intubation for oral and maxillofacial surgical procedures: a narrative review

http://www.jdapm.org  7

Fig. 4. Cuff inflation. (a) The tip is slightly posterior to the glottis. (b) Inflating the cuff can shift the tip towards the glottis. (c) Once the tip passes
through the glottis, the cuff is deflated. (d) The tube is further advanced into the trachea.

1) Neutral head position

  During NTI, the discrepancy between the axis of the 
blade tip and the tracheal axis may be greater in the 
sniffing position, making a neutral head position 
relatively more conducive to tracheal entry [35,37]. If the 
NTT points anteriorly, elevating the head and flexing the 
neck can help align the axis of the NTT with that of the 
trachea.

2) Reducing upward lifting of the blade

  VL requires less lifting force and can facilitate better 
alignment of the NTT axis with the tracheal axis [35]. 
If entry into the trachea is difficult, reducing the lifting 
force on the blade may be useful [38]. Alternatively, 
retracting the blade by 1-2 cm to allow the glottis to drop 
downwards could aid in better alignment with the tracheal 
axis.
  Rotating the bevel of the NTT anteriorly (a 90-degree 
turn to the right) so that the tip faces posteriorly can also 
facilitate entry into the trachea [33].

VL-FACILITATED GLOTTIC VIEW DURING NTI 

  VL provides improved glottic visualization of difficult 
airways, thereby enhancing intubation success [17]. 
Previous studies have reported that over 50% of difficult 
airways are not anticipated and the intubation of 16% of 
patients deemed low risk during preoperative airway 
assessments is complicated by poor glottic views during 
DL [39,40]. Another study reported higher rates of CL 
grade 1 without OELM during NTI of patients with 
Mallampati scores of I or II in a seated position, with 
the VL(McGrath) group showing higher rates than the 
DL group (83% vs. 57%; P = 0.019) [12]. In conditions, 
such as ankylosing spondylitis or cervical spine fixation, 
a clear glottic view can be even more challenging. Malik 
et al., in their intubation study using DL and VL in 
patients with cervical spine fixation, showed that VL 
improved CL grading (P < 0.001) without OELM, thus 
reducing the difficulty of intubation in patients with 
cervical spine injuries [41]. Similarly, other studies have 
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demonstrated that patients with CL 3 or 4 during DL 
improved to CL 1 or 2 when VL is used, and OELM 
is required less [42,43]. These results suggest that the VL 
can minimize maneuvers necessary to direct the ETT 
toward the glottis, thereby reducing the number of 
intubation attempts. 

REDUCTION OF TTI IN NTI UNDER VL

  When using VLs, securing a glottic view does not 
require alignment of the three axes, and the enhanced 
glottic view [12,40,44,45] allows the practitioner to more 
quickly identify the vocal cords and target area for tube 
insertion. Additionally, because the NTT does not pass 
through the oral cavity, VL manipulation is simplified. 
The path from the nasopharynx to the trachea is mostly 
straight, reducing the need for tube manipulation, and 
thereby, shortening TTI, as indicated in several studies 
[12,45-47]. Jiang et al., in a systematic review of 14 
randomized controlled trials comparing DL and VL in 
NTI, found that VL reduced intubation time (mean 
difference (MD), −6.72; 95% confidence interval (CI), 
−10.17 to −3.26; n = 1012; P < 0.05; I2 = 74%), by 
over 50 seconds, especially in operators with less 
experience [45]. Kwak et al. reported that the use of VL 
(McGrath) reduced TTI by 10.5 seconds (P = 0.004) 
compared to the use of DL in patients with normal 
airways, and that VL provided a better glottic view in 
routine NTI (P = 0.003) [12].
  In patients with normal airways, VL improves CL 
grades, making OELM less necessary than DL. However, 
a better glottic view does not always result in successful 
intubation; therefore, there may be no significant 
difference in TTI compared to DL [19,48,49]. Even with 
an improved view of the glottic entrance using VL, NTT 
entry can be challenging if the axes of the oral cavity, 
pharynx, and trachea are not aligned, often necessitating 
adjustments to the direction of the NTT tip [15,17,50, 
51]. When using a channeled VL (e.g., Pentax AWS), 
the thicker blade can make manipulation of the ETT in 

the oropharynx difficult [52].

NTI EXPERIENCE AND SUCCESS RATE UNDER VL

  According to the guidelines of the Difficult Airway 
Society, repeated intubation attempts can decrease success 
rates and lead to potential injury and complications, 
potentially culminating in a "cannot intubate, cannot 
ventilate" scenario that requires invasive airway 
management. Therefore, maximizing the likelihood of 
success on the first attempt is recommended. VL, along 
with supraglottic airway devices and flexible scopes, are 
recommended for unanticipated difficult airways, under-
scoring the importance of enhancing the success rates of 
VL [10,53]. Current guidelines suggest that when individual 
techniques prove challenging, a combination of methods 
can be used [10,54]. One such technique includes VL 
combined with optical/video stylets, flexible intubation 
scopes, airway exchange catheters, retrograde-placed 
guidewires, and supraglottic airway placement. A previous 
study reported that VL (GlideScope) combined with a 
fiberscope resulted in significantly fewer airway injuries, 
improved success rates on the first attempt, and shortened 
TTI compared to using VL with a stylet [55].
  Although some studies indicate no overall difference 
in the success rate of intubation between VL and DL 
during NTI [13,45], a meta-analysis by Jiang et al. 
reported that VL increases the first attempt success rate 
(relative risk (RR), 1.09; 95% CI, 1.00–1.17; n = 930; 
P = 0.04), especially in cases of difficult airways [45]. 
Park et al. reported higher success rates on the first 
attempt in groups using VL than in those using DL 
(93.8% vs. 74.8%, P < 0.001) [56].
  DL requires extensive professional training and 
experience. In difficult airways, there is a possibility of 
intubation failure even among skilled anesthesiologists 
[30,57]. VL, with its superior ability to visualize the 
glottis, offers relatively high success rates for operators 
with less intubation experience. Studies comparing the 
use of VL with DL for NTI have shown a significant 
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decrease in Intubation difficulty according to the 
Intubation Difficulty Scale (mean ± SD: Airtraq 0.1 ± 
0.3, Glidescope 0.3 ± 0.6, respectively, vs Macintosh 0.8 
± 1.0; P = 0.013) [44]. Intubation Difficulty Scale data 
are shown in Appendix 1 [58].
  In a study comparing the first-attempt success rates of 
37 inexperienced operators who have performed fewer 
than six intubations, the success rate of the VL group 
was higher than that of the DL group (69% vs. 55%, 
P < 0.01) [59]. A meta-analysis targeting operators with 
limited experience found that VL increased the success 
rate of the first intubation attempt (RR 1.8, 95% CI 1.4 
– 2.4) compared to DL, but this was not the case in the 
group with extensive experience (RR 1.0, 95% CI 0.94 
– 1.20) [49]. Additionally, Yong et al. reported that VL 
significantly reduced the intubation learning curve and 
the time required in normal and difficult airway groups 
compared with DL (140 s vs. 158 s, 141 s vs. 221.5 s; 
both P < 0.05) [60]. Another study comparing the 
first-attempt intubation success rate between DL and VL 
according to the operator's level of training showed that 
in less experienced operators, the first-attempt success rate 
was significantly higher with VL (P = .003, P < .001), 
while among experienced operators, there was no 
significant difference (P = 0.561, P > 0.99) [56]. A 10-year 
study comparing the first-attempt success rates of VL and 
DL in emergency departments reported an overall increase 
in success rates from 87.8% to 95.2%, and an increase 
in the use of VL from 8.4% to 55.4% [61].
  These studies suggest that VL offers a relatively high 
success rate and a shorter learning curve for 
less-experienced operators. This appears to be particularly 
beneficial for difficult airways and emergencies.

NTI COMPLICATIONS UNDER VL

  In the first prospective study of all major airway events 
occurring across the United Kingdom during general 
anesthesia, intensive care unit, and emergency room 
settings, approximately 42% of the anesthetic events 

reported were primary airway events indicative of 
intubation difficulties, many of which were associated 
with head and neck cancer or airway obstruction [62]. 
Difficult airways during anesthesia, especially in 
operating rooms, are less common than those in the 
intensive care unit or emergency settings (0.4%) [63], and 
most complications occur during anesthesia induction 
[64]. Although airway management in the operating room 
is usually performed by experienced anesthesiologists, for 
elective operations, major complications include 
intubation difficulties due to failed attempts, pulmonary 
aspiration, and airway injury [62]. Other complications 
related to intubation include dental injury due to 
laryngoscope manipulation [65,66], esophageal intu-
bation, hypoxemia, severe hemodynamic changes, and 
cardiac arrest. Minimizing these factors is crucial because 
of their impact on surgical outcomes [30]. 
  VL, which does not rely on direct visual exposure of 
the glottis, significantly reduces the compression and 
distortion of the oropharyngeal structures compared with 
DL. This helps to avoid or minimize the risk of 
oropharyngeal tissue damage. Avoiding the use of Magill 
forceps also reduces the risk of oropharyngeal mucosal 
trauma. The reduced TTI with VL means a shorter contact 
time between the blade and the oropharyngeal mucosa. 
Jiang et al. reported a lower incidence of postoperative 
sore throat with VL (RR, 0.50; n = 234; P = 0.03), which 
could be related to these features [45]. Importantly, the 
increased first-attempt success rate of intubation with VL 
is likely related to the reduced complication rates.
  A study comparing the contact forces exerted on the 
maxillary anterior teeth between DL and VL reported 
lower forces with the VL (141.1 ± 15.7 kg for DL vs 
48.7 ± 6.7 kg for VL) [67], suggesting a potential 
reduction in dental injury.
  Incidental esophageal intubation, which leads to a higher 
rate of oxygen desaturation than successful tracheal 
intubation, is reportedly reduced by VL [68-70]. 
Furthermore, a reduction in the number of intubation 
attempts and duration of VL during NTI is likely to decrease 
mucosal damage and the incidence of epistaxis [71].
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  During OTI, focusing solely on the monitor while 
inserting the tube into the oropharynx can increase the 
risk of injury [72]. Therefore, during NTI, it is important 
to visually confirm the insertion of the blade into the oral 
cavity, and not rely solely on a monitor [73]. 
  Adequate preoxygenation before intubation, avoidance 
of excessive force, and minimization of unnecessary 
manipulation and the number of intubation attempts, can 
help to reduce complications.
  The characteristics of studies of NTI under VL are 
listed in Table 2. Of the 8 included studies, 6 were 
randomized controlled trials, and two were systematic 
review and meta-analysis of randomised controlled trials 
[13,45].

CONCLUSION

  
  VL has the potential to play a significant role in 
enhancing the outcomes and safety of patients requiring 
NTI for oral maxillofacial surgery. Its advantages over 
DL include better visualization of the glottis, a higher 
success rate on the first attempt, enhancing accessibility 
for less experienced physicians, and reducing airway 
trauma related to laryngoscopy and intubation. VL also 
has some limitations, such as blade insertion difficulties 
in patients with anatomical distortion of the head and 
neck and challenges when guiding the NTT tip into the 
visualized glottis. To overcome these challenges and 
improve the overall success rates, increased training, 
education, and usage are essential.
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Appendix 1. Intubation Difficulty Scale score

Score Parameter

N1 Number of intubation attempts greater than 1

N2 Number of operators greater than 1

N3 Number of alternative intubation techniques used

N4 Glottic exposure (Cormack and Lehane grade) minus 1

N5 Lifting force required during laryngoscopy (0 = normal, 1 = increased)

N6 Need for external laryngeal pressure (0 = not applied, 1 = applied)

N7 Position of the vocal cords at intubation (0 = abduction, 1 = adduction)

The Intubation Difficulty Scale score is the sum of the 7 variables.


