THE PLANET

Original Article

Comparative Study of Videolaryngoscopy and Direct Laryngoscopy for Training
Airway Management SkKills

Ayesha Sultana®
Rahnuma Tasnim®”

ARTICLE INFO

Received: 11 May 2026

Accepted: 14 May 2026

Published Online: 18 May 2026
DOI: 10.5281/zenodo.20277617
Volume: 9, Number: 3, Page: 163-167

e-ISSN: 2789-5912
ISSN: 2617-0817

*Corresponding author

, Mehedi Masud?
, Nasima Sultana”

, Mohammad Mominul Haque®2, Rajat Shuvra Das*/, Shamim Ara Sultana®',

, Mohammad Shafiqul Islam?®

ABSTRACT

Background: Airway management is a critical skill in anaesthesia and emergency care that requires
effective training methods to ensure patient safety. Direct laryngoscopy has traditionally been used;
however, videolaryngoscopy has emerged as a promising alternative, offering improved
visualization and potentially better learning outcomes than direct laryngoscopy. Despite its growing
use, comparative evidence on trainee populations remains limited, particularly in resource-
constrained settings. This study aimed to compare videolaryngoscopy and direct laryngoscopy for
training in airway management skills among trainee doctors. Methods & Materials: A comparative
observational study was conducted at the Department of Anaesthesia, Analgesia and Intensive Care
Medicine, Bangladesh Medical University (BMU), from January to March 2026. A total of 60
trainees were equally divided into the videolaryngoscopy and direct laryngoscopy groups. Baseline
characteristics, intubation performance, glottic visualization, ease of intubation and complications
were analyzed. Results: The baseline characteristics were comparable between the groups. First-
attempt success was significantly higher in the videolaryngoscopy group (86.7% vs. 63.3%, p =
0.038). The time to successful intubation was shorter (34.6 + 8.9 vs. 48.2 + 12.5 s, p < 0.001) and
fewer attempts were required (p = 0.011). Videolaryngoscopy provided better glottic visualization,
with higher Cormack-Lehane grade I/l views (93.3% vs. 66.7%, p = 0.012) and higher POGO
scores (p < 0.001). The ease of intubation was also significantly greater. The complications were
lower in the videolaryngoscopy group, but the difference was not statistically significant.

Conclusion: Videolaryngoscopy enhances intubation performance, visualization and ease of use among trainees. Integrating it into
training programs may improve airway management skills and patient safety.
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INTRODUCTION

Airway management is a fundamental skill

studies have demonstrated that
videolaryngoscopy enhances glottic

remains ongoing. Some evidence suggests
that initial training with videolaryngoscopy

in anaesthesia and critical care practice,
requiring both technical precision and
clinical judgment. Endotracheal intubation
remains the gold standard for securing the
airway, particularly in emergency and
perioperative settings. Traditionally, direct
laryngoscopy has been widely used;
however, it requires alignment of
anatomical axes and significant operator
experience, which may pose challenges for
novice trainees [,

In recent years, videolaryngoscopy has
emerged as an important advancement in
airway management. This technique
provides an indirect view of the glottis
through a camera, allowing improved
visualization without requiring optimal
alignment of airway structures. Several
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visualization and may improve intubation
success rates, especially among less
experienced operators [23],

Training in airway management is a critical
component of medical education,
particularly ~ for anaesthesia trainees.
Traditional teaching methods rely heavily
on direct laryngoscopy, which may have a
steep learning curve. In  contrast,
videolaryngoscopy offers real-time visual
feedback, allowing instructors and trainees
to simultaneously observe the airway
anatomy during intubation attempts. This
shared visualization has been shown to

enhance learning and facilitate skill
acquisition 451,
Despite these advantages, the debate

regarding the optimal training modality

may improve first-attempt success rates
and reduce complications 71, Conversely,
other studies emphasize the importance of
mastering direct laryngoscopy as a
foundational skill, arguing that reliance on
videolaryngoscopy alone may limit
adaptability in resource-limited settings €,
Previous comparative studies have reported
mixed findings regarding intubation
performance outcomes. Muhamed et al.
demonstrated improved performance with
videolaryngoscopy among medical
students in simulated scenarios [1].
Similarly, meta-analyses have shown
higher success rates and better glottic
views with videolaryngoscopy compared to
direct laryngoscopy [©19. However, some
randomized trials have reported no
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significant difference in overall success
rates between the two techniques,
highlighting the need for  further
investigation (12121,

Complications associated with intubation,
including esophageal intubation, dental
trauma and hypoxia, are critical
considerations during training. Evidence
suggests that videolaryngoscopy may
reduce the incidence of such complications
by providing better visualization and
guidance 13141 However, the extent of this
benefit in trainee populations remains
uncertain.

In the context of developing countries such
as Bangladesh, where training resources
and clinical exposure may vary, identifying
the most effective teaching modality is
particularly important. There is limited
local evidence comparing
videolaryngoscopy and direct laryngoscopy
in training settings. Most existing studies
have been conducted in high-resource
environments, which may not fully reflect
local training conditions.

Therefore, this study aims to compare
videolaryngoscopy and direct laryngoscopy
in terms of intubation performance, glottic
visualization, ease of use and associated
complications among  trainees. By
evaluating these parameters in a controlled
training environment, the study seeks to
provide evidence that may inform airway
management  training  practices  and
improve clinical outcomes.

METHODS & MATERIALS

This comparative observational study was
conducted in the Department of
Anaesthesia, Analgesia and Intensive Care
Medicine at  Bangladesh  Medical
University (BMU), Dhaka, Bangladesh.
The study period extended from January
2026 to March 2026. The study population
consisted of trainee doctors undergoing
airway management training. A total of 60
participants were included and equally
divided into two groups:

Table |

videolaryngoscopy (n = 30) and direct
laryngoscopy (n = 30).

Selection Criteria:
Inclusion Criteria:
e  Trainee doctors undergoing
airway management training
e  Participants with basic
theoretical knowledge of
intubation
e Individuals willing to participate
in both techniques
e  Trainees with limited prior
intubation experience

Exclusion Criteria:
e  Participants with advanced
airway management expertise
e Incomplete data records
e  Previous extensive hands-on
experience with
videolaryngoscopy

Data Collection Procedure

Data were collected retrospectively from
structured training records and procedural
logs maintained in the department.
Participants were divided into two groups
based on the technique used during training
sessions. Standardized airway mannequins
and simulation-based settings were utilized
to ensure consistency across procedures.
Each trainee performed intubation under
supervision using either videolaryngoscopy
or direct laryngoscopy.

Baseline characteristics, including age,
gender, prior airway training, previous
intubation attempts and dominant hand,
were recorded before the procedure.
During the training sessions, key
performance indicators such as first-
attempt success, overall success rate, time
to successful intubation and number of
attempts ~ were  documented  using
standardized assessment forms. Time
measurements were recorded using digital
timers to ensure accuracy.

Glottic visualization was assessed using the
Cormack-Lehane grading system and

Baseline Characteristics of Study Participants (Trainees).

2025, 9(3)

Percentage of Glottic Opening (POGO)
scores. Ease of intubation was evaluated
using a visual analogue scale ranging from
1 to 10, based on the trainee’s perception
immediately  after the  procedure.
Complications, including  esophageal
intubation, dental trauma, oxygen
desaturation and airway injury, were
documented by supervising clinicians.

To ensure reliability, all procedures were
conducted under similar conditions and
supervising faculty used uniform criteria
for evaluation. Data were cross-checked for
completeness and consistency before
analysis. Participant confidentiality was
strictly maintained by anonymizing all
records and assigning unique identification
codes. No personal identifiers were
included in the dataset and access to data
was restricted to the research team.

Statistical Analysis

Data were analyzed using SPSS version
25.0. Continuous variables were expressed
as mean = standard deviation and
compared using independent  t-tests.
Categorical variables were presented as
frequencies and percentages and analyzed
using chi-square or Fisher’s exact test as
appropriate. A p-value of less than 0.05
was considered statistically significant.

RESULTS

Table | presents the baseline characteristics
of study participants. The mean age was
comparable between videolaryngoscopy
(25.8 + 1.9 years) and direct laryngoscopy
groups (26.1 + 2.1 vyears), with no
significant difference (p = 0.56). The
proportion of male participants was similar
in both groups (60.0% vs 56.7%, p = 0.79).
Prior airway training was reported in
30.0% of the videolaryngoscopy group and
26.7% of the direct laryngoscopy group (p
= 0.77). Median previous intubation
attempts were comparable between groups.
Most  participants ~ were  right-hand
dominant in both groups, with no
statistically significant difference.

Variable Videolaryngoscopy (n = 30) Direct Laryngoscopy (n = 30) p-value
Mean age (years), mean + SD 258+19 26.1+2.1 0.56
Male, n (%) 18 (60.0) 17 (56.7) 0.79
Prior airway training (yes), n (%) 9 (30.0) 8 (26.7) 0.77
Previous intubation attempts (median, IQR) 3(2-5) 3(1-4) 0.68
Dominant hand (right), n (%) 27 (90.0) 26 (86.7) 0.69
Table Il shows intubation performance laryngoscopy (83.3%), although not  0.001). The mean number of attempts was

outcomes. First-attempt success was higher
in the videolaryngoscopy group (86.7%)
compared to direct laryngoscopy (63.3%),
showing statistical significance (p = 0.038).
The overall success rate was higher with
videolaryngoscopy (96.7%) than direct

statistically significant (p = 0.092). Mean
time to successful intubation was shorter in
the videolaryngoscopy group (34.6 + 8.9
seconds) compared to the direct
laryngoscopy group (48.2 = 12.5 seconds),
which was statistically significant (p <

lower in the videolaryngoscopy group (1.2
+ 05 vs 1.6 = 0.7, p = 0.011). Failed
intubation occurred less frequently in the
videolaryngoscopy group (3.3% vs 16.7%).
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Table 11
Intubation Performance Outcomes.

Outcome Variable Videolaryngoscopy (n = 30) Direct Laryngoscopy (n = 30) p-value
First-attempt success, n (%) 26 (86.7) 19 (63.3) 0.038
Overall success rate, n (%) 29 (96.7) 25 (83.3) 0.086
Time to successful intubation (seconds), mean + SD 346+89 48.2+£125 <0.001
Number of attempts, mean + SD 1.2+05 16+0.7 0.011
Failed intubation, n (%) 1(3.3) 5 (16.7) 0.086
Table 111 describes glottic visualization and  (66.7%), with statistical significance (p = (825 + 10.4) than in the direct
ease of intubation. A higher proportion of  0.012). Grade III/IV views were more laryngoscopy group (58.7 + 152, p <

participants achieved Cormack-Lehane
Grade I/11 in the videolaryngoscopy group
(93.3%) compared to direct laryngoscopy

Table 111
Glottic Visualization and Ease of Intubation.

common in the direct laryngoscopy group.
The mean POGO score was significantly
higher in the videolaryngoscopy group

0.001). Ease of intubation scores were also
higher in the videolaryngoscopy group (8.6
+1.1vs6.3+1.7,p<0.001).

Videolaryngoscopy

Parameter (n=30) Direct Laryngoscopy (n = 30) p-value
Cormack-Lehane Grade I/11, n (%) 28 (93.3) 20 (66.7) 0.01
Cormack-Lehane Grade I11/1V, n (%) 2 (6.7) 10 (33.3) 0.01
POGO score (%), mean + SD 8251104 58.7£15.2 <0.001
Ease of intubation (VAS 1-10), mean + SD 86+1.1 6.3+1.7 <0.001
Table IV presents complications and  group (13.3%) compared to the direct laryngoscopy group (16.7% vs
adverse events. Esophageal intubation was  videolaryngoscopy (3.3%). Oxygen  3.3%). However, none of these differences

observed only in the direct laryngoscopy
group (10.0%). Dental trauma occurred
more frequently in the direct laryngoscopy

Table IV
Complications and Adverse Events.

desaturation was higher in the direct
laryngoscopy group (20.0% vs 6.7%).
Airway trauma was also more frequent in

reached statistical significance.

Videolaryngoscopy

Complication n (%) Direct Laryngoscopy n (%) p-value
(o]
Esophageal intubation 0(0.0) 3(10.0) 0.078
Dental trauma 1(3.3) 4(13.3) 0.163
Oxygen desaturation (<90%) 2(6.7) 6 (20.0) 0.133
Airway trauma (minor bleeding) 1(3.3) 5(16.7) 0.086

DISCUSSION

The present study demonstrates that
videolaryngoscopy significantly improves
intubation performance, glottic
visualization and ease of intubation
compared to direct laryngoscopy among
trainee doctors. These findings are
consistent with a growing body of evidence
supporting the educational and clinical
advantages of videolaryngoscopy,
particularly for novice operators.

In this study, first-attempt success was
significantly higher in the
videolaryngoscopy group (86.7%)
compared to the direct laryngoscopy group
(63.3%). This aligns with findings from
Muhamed et al., who reported improved
first-pass success among medical students
using videolaryngoscopy in simulated
settings [ Similarly, Moussa et al.
observed enhanced first-attempt success in
neonatal intensive care settings with
videolaryngoscopy [ The improved
success rate may be attributed to better

visualization of the glottis, which reduces
uncertainty during tube placement.

Although the overall success rate was
higher in the videolaryngoscopy group, the
difference was not statistically significant.
This  finding is  consistent  with
Klabusayova et al., who reported
comparable overall success rates between
the two techniques despite improved
visualization with videolaryngoscopy 1. It
suggests that while videolaryngoscopy
facilitates early success, trainees may
eventually achieve successful intubation
with either method after multiple attempts.
Time to successful intubation was
significantly shorter in the
videolaryngoscopy group in the present
study. This observation is supported by Hu
et al., whose meta-analysis demonstrated
reduced intubation time with
videolaryngoscopy in pediatric populations
[, Faster intubation is clinically relevant,
as prolonged attempts are associated with
increased risk of hypoxia and other
complications. The reduced number of

attempts observed in this study further
supports the efficiency of
videolaryngoscopy as a training tool.
Glottic visualization was markedly superior
in the videolaryngoscopy group, with a
significantly ~ higher  proportion  of
Cormack-Lehane Grade I/Il views and
higher POGO scores. These findings are
consistent with Choudhary et al., who
reported improved glottic visualization
with videolaryngoscopy in patients with
limited airway views [, Similarly,
Hoshijima et al. found that
videolaryngoscopy significantly enhances
the laryngeal view compared to direct
laryngoscopy [3l. Improved visualization is
a key factor contributing to higher success
rates and reduced complications.

Ease of intubation, as measured by VAS
score, was significantly higher in the
videolaryngoscopy group. This finding is
supported by Rajan et al, who
demonstrated  that  videolaryngoscopy
provides a more favorable intubation
experience for operators 1. The shared

Page 165



The Planet

visual field between instructor and trainee
may also facilitate immediate feedback,
enhancing skill acquisition and confidence.
Regarding complications, the present study
observed lower rates of esophageal
intubation, dental trauma,  oxygen
desaturation and airway injury in the
videolaryngoscopy group, although these
differences  were  not  statistically
significant. These trends are consistent
with findings from Hajiyeva et al., who
reported  fewer complications  with
videolaryngoscopy in pediatric patients [,
Similarly, Prekker et al. demonstrated
reduced adverse events with
videolaryngoscopy in critically ill adults
71, The improved visualization likely
contributes to safer intubation by
minimizing blind attempts and reducing
mechanical trauma.

The role of videolaryngoscopy as a
teaching tool has been emphasized in
several studies. O’Shea et al. showed that
videolaryngoscopy significantly improves
training outcomes in neonatal intubation
[81, Johnston et al. also reported enhanced
learning efficiency when
videolaryngoscopy was incorporated into
simulation-based training [1%.  These
findings support the use of
videolaryngoscopy in structured training
programs, particularly for novice learners.

Despite  these advantages, direct
laryngoscopy remains an essential skill.
Hsu et al. emphasized the importance of
maintaining  proficiency  in  direct
techniques, particularly in settings where
videolaryngoscopy may not be available €],
Therefore, an integrated training approach
that includes both techniques may be
optimal.

The findings of this study are particularly
relevant in the context of resource-limited
settings. While videolaryngoscopy offers
clear advantages, its availability may be
constrained.  However,  incorporating
videolaryngoscopy into training programs
may accelerate skill acquisition and
improve patient safety, even if direct
laryngoscopy remains the primary clinical
tool.

Overall, the present study supports the
growing consensus that videolaryngoscopy
enhances intubation training by improving
visualization, efficiency and success rates.
These findings contribute to the ongoing
debate regarding the optimal approach to
airway management training and highlight
the potential benefits of integrating
videolaryngoscopy into standard teaching
practices.

LIMITATIONS

The study was limited by its small sample
size and single-center design. Simulation-
based settings may not fully reflect real
clinical conditions. Future multicenter
studies with larger samples and clinical

validation are recommended to strengthen
generalizability.

CONCLUSION

Videolaryngoscopy significantly improves
first-attempt success, reduces intubation
time and enhances glottic visualization
compared to direct laryngoscopy among
trainees. It also provides greater ease of
intubation and shows a trend toward fewer
complications. These findings support the
incorporation of videolaryngoscopy into
airway management training programs to
improve skill acquisition and procedural
efficiency. However, maintaining
competency in direct laryngoscopy remains

essential  for comprehensive clinical
preparedness.

ACKNOWLEDGMENT

I would like to express my sincere

gratitude for the invaluable support and
cooperation  provided by the staff,
participants and my co-authors/colleagues
who contributed to this study.

CONFLICTS OF INTEREST
There are no conflicts of interest.

REFERENCES

1. Muhamed L, Parapurath D, Abna P K.
Comparative analysis of direct
laryngoscopy and video laryngoscopy
performance by medical students in
simulated airway management scenarios.
Indian J Clin Anaesth 2024;11(1):53-61.

2. Natesan S, Bailitz J, King A, Krzyzaniak
SM, Kennedy SK, Kim AJ, Byyny R,
Gottlieb M. Clinical teaching: an evidence-
based guide to best practices from the
Council of Emergency Medicine
Residency Directors. Western Journal of
Emergency Medicine. 2020 Jul
3;21(4):985.

3. Yavuz T, Pirbudak L, Sen E, Mizrak A.
Comparative Evaluation of
Videolaryngoscopy and Direct
Laryngoscopy Performed in Paediatric
Patients Undergoing Elective Surgery.
Turkish journal of anaesthesiology and
reanimation. 2026 Feb 9;54(1):15.

4. DismaN, Asai T, Cools E, Cronin A,
Engelhardt T, Fiadjoe J, Fuchs A, Garcia-
Marcinkiewicz A, Habre W, Heath C,
Johansen M. Airway management in
neonates and infants: European Society of
Anaesthesiology and Intensive Care and
British: Journal of Anaesthesia: joint
guidelines. European Journal of
Anaesthesiology| EJA. 2024 Jan 1;41(1):3-
23.

5. Gupta A, Sharma R, Gupta N. Evolution of
videolaryngoscopy in pediatric population.
Journal of Anaesthesiology Clinical
Pharmacology. 2021 Jan 1;37(1):14-27.

6. Hajiyeva K, Can OS, Baytas V, Giiclii CY.
Comparison of the C-MAC D-Blade
videolaryngoscope and direct laryngoscope
in pediatric patients: Randomized
controlled trial. Turkish Journal of Trauma
& Emergency Surgery/Ulusal Travma ve
Acil Cerrahi Dergisi. 2021 Jul 1;27(4).

10.

11.

12.

14.

15.

16.

17.

2025, 9(3)

Stein ML, Park RS, Kovatsis PG.
Emerging trends, techniques and
equipment for airway management in
pediatric patients. Pediatric Anesthesia.
2020 Mar;30(3):269-79.

Hsu G, von Ungern-Sternberg BS,
Engelhardt T. Pediatric airway
management. Current Opinion in
Anesthesiology. 2021 Jun 1;34(3):276-83.
Hu X, Jin Y, LiJ, Xin J, Yang Z. Efficacy
and safety of videolaryngoscopy versus
direct laryngoscopy in paediatric
intubation: A meta-analysis of 27
randomized controlled trials. Journal of
Clinical Anesthesia. 2020 Nov 1;
66:109968.

de Carvalho CC, Regueira SL, Souza AB,
Medeiros LM, Manoel MB, da Silva DM,
Santos Neto JM, Peyton J.
Videolaryngoscopes versus direct
laryngoscopes in children: ranking
systematic review with network meta-
analyses of randomized clinical trials.
Pediatric Anesthesia. 2022
Sep;32(9):1000-14.

Klabusayova E, Klucka J, Kosinova M,
Toukalkova M, Stoudek R, Kratochvil M,
Marecek L, Svoboda M, Jabandziev P,
Urik M, Stoura¢ P. Videolaryngoscopy vs.
direct laryngoscopy for elective airway
management in paediatric anaesthesia: a
prospective randomised controlled trial.
European Journal of Anaesthesiology| EJA.
2021 Nov 1;38(11):1187-93.

Kim JE, Kwak HJ, Jung WS, Chang MY,
Lee SY, Kim JY. A comparison between
McGrath MAC videolaryngoscopy and
Macintosh laryngoscopy in children. Acta
Anaesthesiologica Scandinavica. 2018
Mar;62(3):312-8.

Hoshijima H, Mihara T, Maruyama K,
Denawa Y, Mizuta K, Shiga T, Nagasaka
H. C-MAC videolaryngoscope versus
Macintosh laryngoscope for tracheal
intubation: A systematic review and meta-
analysis with trial sequential analysis.
Journal of clinical anesthesia. 2018 Sep 1;
49:53-62.

Rajan S, Kadapamannil D, Barua K, Tosh
P, Paul J, Kumar L. Ease of intubation and
hemodynamic responses to nasotracheal
intubation using C-MAC
videolaryngoscope with D blade: A
comparison with use of traditional
Macintosh laryngoscope. Journal of
Anaesthesiology Clinical Pharmacology.
2018 Jul 1;34(3):381-5.

Moussa A, Sawyer T, Puia-Dumitrescu M,
Foglia EE, Ades A, Napolitano N, Glass
KM, Johnston L, Jung P, Singh N, Quek
BH. Does videolaryngoscopy improve
tracheal intubation first attempt success in
the NICUs? A report from the
NEAR4NEOS. Journal of Perinatology.
2022 Sep;42(9):1210-5.

Choudhary J, Barai AK, Das S, Mukherjee
N. Evaluation of the use of the channeled
King Vision video laryngoscope in
improving glottic visualisation in patients
with limited glottic view with the
Macintosh laryngoscope: A prospective
observational study. Indian Journal of
Anaesthesia. 2021 Dec 1;65(12):874-9.
Prekker ME, Driver BE, Trent SA,
Resnick-Ault D, Seitz KP, Russell DW,
Gaillard JP, Latimer AJ, Ghamande SA,
Gibbs KW, Vonderhaar DJ. Video versus

Page 166



The Planet

direct laryngoscopy for tracheal intubation
of critically ill adults. New England
Journal of Medicine. 2023 Aug
3;389(5):418-29.

18.

O’Shea JE, Thio M, Kamlin CO, McGrory
L, Wong C, John J, Roberts C, Kuschel C,
Davis PG. Videolaryngoscopy to teach
neonatal intubation: a randomized trial.
Pediatrics. 2015 Nov 1;136(5):912-9.

19.

2025, 9(3)

Johnston LC, Chen R, Whitfill TM, Bruno
CJ, Levit OL, Auerbach MA. Do you see
what | see? A randomised pilot study to
evaluate the effectiveness and efficiency of
simulation-based training with
videolaryngoscopy for neonatal intubation.
BMJ Simulation & Technology Enhanced
Learning. 2015 May 20;1(1):12.

Page 167



