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ABSTRACT

Background: Difficult airway management is a critical component of anesthetic and emergency care.

Objective: This study compared the success and safety of video laryngoscopy and direct laryngoscopy in patients with difficult
airways. Methods: A comparative cross-sectional study was conducted at Pakistan Institute of Medical Sciences (PIMS),
Islamabad from November 2022 to April 2023, on 105 patients with anticipated or encountered difficult airways. Of these, 53
patients underwent video laryngoscopy and 52 underwent direct laryngoscopy. Data included first-pass success, total intubation
attempts, intubation time, Cormack-Lehane grading, need for adjuncts, and airway-related complications.

Results: Video laryngoscopy achieved a higher first-pass success rate of 84.9% (45 of 53) compared with 57.7% (30 of 52) in
the direct laryngoscopy group. The mean intubation time was shorter with video laryngoscopy at 28.6 + 9.4 seconds, whereas
direct laryngoscopy required 39.7 + 12.3 seconds. Better glottic visualization was observed with video laryngoscopy, with 83.0%
achieving Cormack-Lehane grades I-Il compared with 48.0% in the direct laryngoscopy group. Adjunct use was lower in the
video laryngoscopy group at 17.0% compared with 46.1% in the direct laryngoscopy group. Complications were fewer with video
laryngoscopy, including desaturation in 7.5% versus 23.0%, airway trauma in 5.6% versus 17.3%, and esophageal intubation in
1.9% versus 9.6% in the direct laryngoscopy group. Conclusion: Video laryngoscopy proved superior to direct laryngoscopy in
the management of difficult airways. It resulted in higher intubation success, better visualization, fewer complications, and

reduced dependency on operator skill.
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INTRODUCTION

Airway management lies at the heart of safe anesthetic practice,
trauma resuscitation, and critical care. Clinicians are trained to
assess the difficulties and the risk factors most difficult to assess
for difficult airways!"’. Difficult airways and factors such as obesity,
cervical immobilisation, trauma to the face, tumours in the airway,
congenital anomalies, previous radiation, and anatomical
differences often cause multiple failed attempts to insert an
intubation tube, which can lead to low hypoxia, airway swelling,
aspiration, and in extreme cases, a non-usable airway, potentially
resulting in serious consequences?. If primary blues can be
managed, the factors are negative, and the challenges are
considerable. In difficult air scenarios, failing to intubate can lead to
serious consequences, with loss of control of ventilation often
being the most critical™. Open your hand and make a fist to help
outline the cavity, as if imagining beginning to map a square cavity.
Small spaces increase the risk, and in airways, the line of sight
becomes increasingly limited to the glottic view'. The integrity of
the airway is most impacted, and the line of sight significantly
determines the difficulty-to-success ratio. The level of success is
most greatly affected in tight spaces. The line of sight is most
critical for achieving a semicircular glottic view, requiring advanced
manoeuvres to assist with visibility. The morbidly obese often
obstruct the airway in some cases, necessitating the most
advanced techniques. Laryngeal view and access to the airways
with visibility of the glottis are required, and advanced procedures
complicate insertion®. Direct laryngoscopy provides airway
access, serving as the gateway. The amount of experience and the
quality of the line of sight, with more advanced manoeuvres, are
pivotal in more complex airway scenarios, making intubation
increasingly difficult®. These limitations have encouraged
researchers and clinicians to seek alternatives that allow for more
extensive visualisation and decrease the chances of an
unsuccessful attempt. Recent years have seen the development of
new technology for airway management”’. This technology, video
laryngoscopy, marks a departure from traditional laryngoscopy,
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where users align the laryngoscope blade, the camera, and the
light source, which is built into the tip of the blade, to the same axis
as the larynx. Instead, video laryngoscope users can indirectly,
and at an arm's length distance, align the laryngoscope to a
monitor®. This monitor screen provides, in real time, a magnified
view of the apparatus's camera focus on the glottis. This device is
expected to reduce airway trauma and increase the odds of not
having to use excessive force, which many regard as a significant
benefit for doctors and operators with varied levels of experience®.
Additionally, video laryngoscopy allows all members in the
operating room to view the same item on a larger screen''®. This
communal viewing enhances teaching, observation, and
immediate collaboration in critical airway cases. Compared to
traditional laryngoscopy, video laryngoscopy is associated with
improved and less invasive airway manipulations and is
advantageous for less experienced airway controllers, particularly
in obstetric patients requiring urgent intubation"". However, not all
studies support the view that video laryngoscopy is superior. Some
studies have indicated that outcomes from video laryngoscopy in
emergency cases are less favourable. Additionally, some have
shown that the camera's field of view can be obstructed by
secretions and blood, and that laryngoscopy in such emergencies
remains more reliable™. Such cases are more frequent in
prehospital intubation procedures and emergencies. Studies also
indicate that the type of monitor, blade style, learning curve, and
operator experience significantly impact expected outcomes.
Ultimately, the choice between a hyperangulated design blade and
a Macintosh-style blade can be very important, as significant
differences in results may occur'™.

Objective: This study compared the success and safety of video
laryngoscopy and direct laryngoscopy in patients with difficult
airways.

METHODOLOGY

This comparative cross-sectional study was conducted atPakistan
Institute of Medical Sciences (PIMS), Islamabad from November
2022 to April 2023. A total sample size of 105 patients was
recruited for the study. The sample size had been calculated using
the WHO sample size calculator, based on the expected difference
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in first-pass success between video and direct laryngoscopy, using
a 95% confidence level and a 5% margin of error. A non-probability
consecutive sampling technique was used. The study included
patients aged 18 years and older who required endotracheal
intubation and were identified as having anticipated or encountered
difficult airways. Difficult airway was defined based on clinical
predictors such as limited mouth opening, Mallampati class three
or four, restricted neck mobility, obesity, airway deformity, or a
known history of previous difficult intubation. Only patients who
provided written informed consent were included. Patients with
unstable cervical spine injuries, maxillofacial trauma requiring
alternative airway devices, those requiring awake fiberoptic
intubation, and individuals with incomplete airway documentation
were excluded.

Data Collection: Data were collected after obtaining approval from
the hospital ethics committee. Eligible patients were assessed
preoperatively for airway difficulty, and demographic information,
including age, gender, BMI, comorbidities, and predictors of
difficult airway, was recorded. Intubation was performed using
either video laryngoscopy or direct laryngoscopy based on clinical
judgment and device availability. For each intubation attempt,
variables such as the number of attempts, first-pass success, time
required to achieve intubation, Cormack-Lehane grade, use of
adjuncts, and complications including hypoxia, dental trauma,
esophageal intubation, or hemodynamic instability were
documented. All information was entered into a structured data
collection form and cross-checked for accuracy. Patient
confidentiality was maintained by removing identifying information.
Data Analysis: Data were analyzed using SPSS version 21.0.
Quantitative variables such as age and intubation time were
presented as mean and standard deviation. Categorical variables
including first-pass success, glottic visualization, and complications
were presented as frequencies and percentages. A p-value of 0.05
or less was considered statistically significant.

RESULTS

Data were collected from 105 patients, mean age was 46.2 + 12.8
years in the video laryngoscopy group and 47.5 + 11.9 years in the
direct laryngoscopy group. Males constituted 64.1% (34 of 53) in
the video laryngoscopy group and 61.5% (32 of 52) in the direct
laryngoscopy group. The mean BMI was similar between groups at
28.4 + 4.3 kg/m? and 28.9 + 4.1 kg/m?, respectively. Mallampati
class llI-IV was observed in 54.7% (29 of 53) of patients in the
video laryngoscopy group and 59.6% (31 of 52) in the direct
laryngoscopy group. Limited neck mobility was noted in 20.7% (11
of 53) versus 25.0% (13 of 52). Comorbid hypertension or diabetes
was present in 41.5% (22 of 53) and 38.4% (20 of 52) of patients,
while anticipated difficult airway was reported in 67.9% (36 of 53)
and 65.3% (34 of 52), indicating comparable pre-intubation risk
profiles.

First-pass success was achieved in 84.9% (45 of 53) of
patients using video laryngoscopy versus 57.7% (30 of 52) with
direct laryngoscopy (p < 0.001). The mean number of attempts
was lower in the video laryngoscopy group at 1.2 + 0.5 compared
with 1.8 £ 0.7 in the direct laryngoscopy group (p < 0.001).
Intubation time was significantly shorter with video laryngoscopy at
28.6 + 9.4 seconds compared with 39.7 + 12.3 seconds (p <
0.001). Optimal glottic visualization (Cormack-Lehane grade I-Il)
was achieved in 83.0% (44 of 53) of video-guided cases versus
48.0% (25 of 52) with direct laryngoscopy (p < 0.001). The need for
adjuncts such as bougie or stylet was lower in the video
laryngoscopy group at 17.0% (9 of 53) compared with 46.1% (24 of
52) (p = 0.001), further indicating procedural ease with video
guidance.

Desaturation below 90% occurred in 7.5% (4 of 53) of
patients intubated with video laryngoscopy compared with 23.0%
(12 of 52) with direct laryngoscopy (p = 0.02). Esophageal
intubation occurred in 1.9% (1 of 53) versus 9.6% (5 of 52), while
airway trauma occurred in 5.6% (3 of 53) versus 17.3% (9 of 52) (p
= 0.04). Hemodynamic instability was reported in 3.8% (2 of 53)

and 13.4% (7 of 52), respectively. Dental injury occurred only in
the direct laryngoscopy group at 5.7% (3 of 52). Overall
complication rates were significantly lower with video laryngoscopy
at 18.8% (10 of 53) compared with 53.8% (28 of 52) (p < 0.001),
highlighting its safety advantage.

Operator experience was similar between groups, with
58.4% (31 of 53) of video laryngoscopy cases and 55.7% (29 of
52) of direct laryngoscopy cases being performed by operators
with more than 5 years of experience (p = 0.78). Among
experienced operators, first-pass success was significantly higher
with video laryngoscopy at 93.5% (29 of 31) compared with 62.0%
(18 of 29) using direct laryngoscopy (p < 0.001). Junior operators
also performed better with video laryngoscopy, achieving a first-
pass success rate of 76.2% (16 of 21) versus 44.4% (12 of 27)
with direct laryngoscopy (p = 0.02).

Table 1: Baseline Demographic and Clinical Characteristics (n = 105)

Variable Video Direct
Laryngoscopy Laryngoscopy
(n =53) (n=52)
Age (years), mean + SD 46.2+12.8 475+ 11.9
Gender (Male), n (%) 34 (64.1%) 32 (61.5%)
BMI (kg/m?), mean + SD 28.4+43 28.9+4.1
Mallampati class IlI-I1V, n (%) 29 (54.7%) 31 (59.6%)
Limited neck mobility, n (%) 11 (20.7%) 13 (25.0%)
Comorbidities (HTN/DM), n (%) 22 (41.5%) 20 (38.4%)
Anticipated difficult airway, n (%) 36 (67.9%) 34 (65.3%)
Table 2: Intubation Performance and Airway Management Outcomes
Outcome Video Direct p-value
Laryngoscopy Laryngoscopy
(n =53) (n=52)
First-pass success, n (%) | 45 (84.9%) 30 (57.7%) <0.001
Total attempts, mean + 12105 1.8+0.7 <0.001
SD
Intubation time 28.6+94 39.7+123 <0.001
(seconds), mean + SD
Cormack—Lehane grade 44 (83.0%) 25 (48.0%) <0.001
111, n (%)
Need for adjuncts 9 (17.0%) 24 (46.1%) 0.001
(bougie/stylet), n (%)
Table 3: Complications During Airway Management
Complication Video Direct p-value
Laryngoscopy Laryngoscopy
(n =53) (n=52)
Desaturation (<90%), n 4 (7.5%) 12 (23.0%) 0.02
(%)
Esophageal intubation, n 1(1.9%) 5(9.6%) 0.09
(%)
Airway trauma 3 (5.6%) 9 (17.3%) 0.04
(mucosal), n (%)
Hemodynamic instability, 2 (3.8%) 7 (13.4%) 0.08
n (%)
Dental injury, n (%) 0 (0%) 3(5.7%) 0.08
Total complications, n 10 (18.8%) 28 (53.8%) <0.001
(%)
Table 4: Operator Experience and Intubation Success
Variable Video Direct p-value
Laryngoscopy Laryngoscopy
(n =53) (n=52)
Operator experience > 5 31 (58.4%) 29 (55.7%) 0.78
years, n (%)
First-pass success 29 (93.5%) 18 (62.0%) <0.001
(experienced operator), n
(%)
First-pass success (junior | 16 (76.2%) 12 (44.4%) 0.02
operator), n (%)

DISCUSSION

This study compared the effectiveness of video laryngoscopy and
direct laryngoscopy in the management of difficult airways and
demonstrated that video laryngoscopy consistently performed
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better across multiple clinically relevant outcomes. The initial
characteristics of the two groups were similar regarding age,
gender, BMI, airway predictors, and comorbidities, which meant
that differences in outcomes were associated with the technique
employed, rather than patient factors. Video laryngoscopy had a
significantly  higher first-pass success rate than direct
laryngoscopy. The difference can be attributed to better
visualization through the video-assisted blades, which do not
require alignment of the airway axes. Most patients in the video
laryngoscopy group attained Cormack-Lehane grade one or two
views, while the direct laryngoscopy group had a higher rate of
difficult glottic views. Given that attaining a high-grade glottic view
is strongly associated with successful and timely intubation, the
better visualization afforded by video laryngoscopy was likely a
significant factor in the faster intubation times and fewer attempts.
The reduced need for adjuncts, such as bougies and stylets, in the
video laryngoscopy group was also noteworthy!"¥. Difficult airways
often necessitate the use of extra tools when the glottic opening is
poorly visible. The fewer adjuncts used in the video group indicate
better visualization and smoother tube passage, which supports
the mechanical and ergonomic benefits of video-guided intubation.
On the other hand, the group performing direct laryngoscopy
frequently needed considerable intubation time and an increased
chance of airway injuries and instabilities!’®. Challenges within
airway management were even more prevalent with direct
laryngoscopy. Within the direct laryngoscopy group, desaturation,
airway trauma, and haemodynamic instability were recorded more
frequently. This direct correlation can be attributed to the extended
duration of laryngoscopy, struggling to visualize the airway, and
repeated attempts at opening or manipulating the airway.
Oesophageal intubation and injuries to the teeth were also
recorded solely with direct laryngoscopy, nearly confirming the
associations with lack of sight and airway difficulty!"®. The video
laryngoscopy group clearly had the laryngeal structures and
surrounding tissues, explaining the fewer complications. There
were also noted differences in influence on the two groups. There
was a more noted impact in the direct laryngoscopy group of
operator experience, with senior anaesthetists having a more
pronounced first pass success in comparison to their junior
counterparts” . This was even more pronounced in the direct
laryngoscopy group. In the video laryngoscopy group, however,
success was uniformly high regardless of a clinician’s experience.
This valuable finding suggests reduced operator skill and a quicker
learning curve. This is particularly beneficial in training
programmes and emergencies where clinicians of diverse
experience must manage complex airway cases”. The results of
the study provide strong justification for the additional work needed
to achieve the considerable improvement in managing difficult
airways with video laryngoscopy®"?. This technique offered
superior visualization, increased first-attempt success, reduced
time taken for intubation, lowered complication rates, and
consistency in performance regardless of experience level. This
corresponds with the increasing worldwide usage of video
laryngoscopy in the first attempt and ramped up airway challenges.
Although direct laryngoscopy might still be beneficial in some on-
the-spot emergencies and as an alternate technique, the study
reinforces the importance of video laryngoscopy as a more
effective option when dealing with difficult airways.

CONCLUSION

It was concluded that video laryngoscopy provided significantly
better outcomes than direct laryngoscopy in the management of
difficult airways. Video laryngoscopy achieved higher first-pass
success, offered better glottic visualization, reduced intubation
time, and required fewer adjuncts for successful intubation.
Complications such as desaturation, mucosal trauma, and
hemodynamic instability were also less frequent with video
laryngoscopy. The technique showed more consistent
performance across different operator experience levels,
suggesting a shorter learning curve and greater overall reliability.
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