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Abstract

Background: Endotracheal intubation is a fundamental procedure in general anesthesia,
traditionally performed using direct laryngoscopy. The advent of video laryngoscopy has been
associated with improved glottic visualization, increased first-attempt success rates, and potentially
fewer complications. Its comparative effectiveness in patients with normal airway anatomy
undergoing elective laparoscopic procedures remains an area of clinical interest.

Aim: To compare the effectiveness of video laryngoscopy and direct (Macintosh) laryngoscopy in
adult patients with normal airway anatomy scheduled for elective laparoscopic cholecystectomy.
Methods: This observational study included 90 adult patients (ASA I-Il, aged 18-60 years)
undergoing elective laparoscopic cholecystectomy under general anesthesia at GMC Kathua.
Patients were divided into two groups: Group A (n = 45) underwent intubation using a video
laryngoscope, and Group B (n = 45) with a Macintosh laryngoscope. Patients with ASA I11 or
above, anticipated difficult airway (based on Wilson’s score), or age <18 or >60 years were
excluded. Parameters assessed included time to intubation, number of attempts, Cormack-Lehane
grade, and complications such as mucosal trauma and sore throat.

Results: Group A (video laryngoscopy) demonstrated a significantly shorter mean intubation time
and higher first-attempt success rate compared to Group B. Cormack-Lehane Grade | view was
more frequently observed in Group A. The incidence of complications, including mucosal trauma
and postoperative sore throat, was lower in the video laryngoscopy group, though not statistically
significant.

Conclusion: Video laryngoscopy provides improved intubation conditions compared to direct
laryngoscopy in adult patients with normal airways undergoing elective laparoscopic
cholecystectomy. It offers better glottic visualization, higher first-pass success, and potentially fewer
complications, supporting its use in routine practice and as a training tool.
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Introduction

Endotracheal intubation is a fundamental procedure in anesthetic practice used to secure the airway,
maintain adequate ventilation, and prevent aspiration of gastric contents during surgery or
resuscitation [1]. It is an essential skill for anesthesiologists and critical care providers. The primary
goal of intubation is to ensure a patent airway, facilitate controlled ventilation, and protect the lungs
from aspiration [2]. Traditionally, endotracheal intubation is performed using direct laryngoscopy,
with the Macintosh laryngoscope being the most commonly employed device [3]. The Macintosh
blade is designed to lift the tongue and epiglottis to provide a direct line of sight to the vocal cords,
which is critical for successful placement of the endotracheal tube [4].

Despite its widespread use, direct laryngoscopy is associated with several challenges, especially in
difficult airway situations. Failed or prolonged intubation attempts can lead to serious
complications, including hypoxemia, airway trauma, aspiration pneumonia, cardiac arrhythmias,
and even cardiac arrest or death [5]. The incidence of difficult intubation varies globally but can
occur in up to 5% of cases even in experienced hands [6]. Predicting difficult airways remains an
imperfect science despite several scoring systems such as Wilson’s score, Mallampati classification,
and others, which attempt to anticipate anatomical and physiological challenges [7].

Video laryngoscopy represents a significant advancement in airway management technology. By
incorporating a miniature camera at the tip of the laryngoscope blade, it provides an indirect but
magnified view of the glottic opening on a high-resolution video monitor [8]. This technology can
enhance visualization of the vocal cords without requiring alignment of the oral, pharyngeal, and
laryngeal axes, which is necessary in direct laryngoscopy [9]. Consequently, video laryngoscopy has
been shown to improve first-pass intubation success rates, especially in patients with anticipated or
unanticipated difficult airways [10].

Several studies have demonstrated that video laryngoscopy reduces the number of intubation
attempts, decreases the incidence of airway trauma, and lowers the risk of hypoxemia during
intubation [11,12]. It also allows the entire airway management team to visualize the intubation
process in real time, which can enhance teaching and supervision during training [13]. However,
video laryngoscopy is not without limitations; it may require familiarity and training to use
effectively, and some devices may have bulkier blades or be less portable than traditional
laryngoscopes [14].

While the benefits of video laryngoscopy in difficult airway management are well established, its
role in patients with normal airway anatomy undergoing elective surgeries is less clearly defined.
Routine use of video laryngoscopy in such cases may improve intubation conditions, reduce
intubation time, and minimize airway trauma even in non-difficult airways [15]. Moreover, it may
serve as an excellent training tool for anesthesiology residents and practitioners to develop better
airway management skills [16].

At Government Medical College, Kathua, endotracheal intubations are performed routinely in the
operating theatres. Given the potentially catastrophic consequences of failed intubations, it is
imperative to evaluate devices and techniques that may improve patient safety and outcomes. This
study seeks to compare the effectiveness of video laryngoscopy versus Macintosh direct
laryngoscopy for intubation in adult patients with non-difficult airways scheduled for elective
laparoscopic cholecystectomy. We hypothesize that video laryngoscopy will provide better glottic
visualization, reduce time to intubation, decrease the number of attempts, and lower complication
rates, thereby improving overall intubation conditions and safety.
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Materials and Methods

This observational study was conducted in the department of anesthesiology and critical care,
Government Medical College Hospital, Kathua after taking clearance from ethical committee (No.
IEC/GMCK/7 Dated 29-05-2024). A total of 90 consecutive patients scheduled for elective
laparoscopic cholecystectomy under general anesthesia were enrolled and divided into two groups
of 45 patients each. Group A patients underwent intubation using a video laryngoscope, while Group
B patients were intubated using the conventional Macintosh direct laryngoscope.

Inclusion criteria

Included patients aged between 18 and 60 years of either sex, classified as American Society of
Anesthesiologists (ASA) physical status | or Il, and scheduled for elective laparoscopic
cholecystectomy. All included patients had normal airway anatomy, with no features suggestive of
anticipated difficult intubation.

Exclusion criteria

Exclusion criteria were patients with ASA physical status I1I, 1V, or V, pregnant females, age less
than 18 years or more than 60 years, and patients with anticipated difficult intubation based on the
Wilson score, a predictive tool that evaluates factors such as weight, head and neck movement, jaw
movement, and other airway parameters.

Preoperative assessment included recording patient demographic details such as age, sex, and ASA
classification. During anesthesia induction, the time to achieve successful intubation was recorded,
starting from insertion of the laryngoscope blade into the oral cavity until confirmation of
endotracheal tube placement by capnography. The number of intubation attempts was noted for each
patient. The Cormack-Lehane grading system was used to evaluate the glottic view during
laryngoscopy. Additionally, the incidence of trauma to the airway structures (such as mucosal injury,
bleeding) and other complications were documented.

The procedure was conducted following standard anesthetic protocols. All patients provided
informed consent in the local language before enrollment. The study was carried out until the
desired sample size of 90 patients was achieved.

No ethical conflicts or Issues were encountered during the study. There was no external funding or
grant received, and no permission from the Drug Controller General of India (DCGI) was required
for this observational study.

Results

A total of 90 patients participated in the study, with 45 patients assigned to the video laryngoscope
group (Group A) and 45 patients assigned to the Macintosh laryngoscope group (Group B). The
demographic characteristics of both groups were comparable, showing no statistically significant
differences, which helped ensure an unbiased comparison.

The mean age of patients in Group A was 38.6 + 10.2 years, while in Group B it was 39.4 + 9.7
years. The gender distribution was similar, with males comprising 60% in Group A and 57.8% in
Group B. The majority of patients in both groups were classified as ASA physical status | (73.3% in
Group Aand 75.6% in Group B), with the remaining patients categorized as ASA Il [Table 1].
Values are presented as mean + standard deviation or number (percentage). P-value <0.05 was
considered significant.
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Table 1: Demographic characteristics of patients

Parameter Group A (Video | Group B (Macintosh | P-value
Laryngoscope) | Laryngoscope)
Age (years) 38.6 + 10.2 39.4+9.7 0.68
18-30 years 15 (33.3%) 14 (31.1%) 0.82
31-45 years 18 (40%) 19 (42.2%) 0.81
46-60 years 12 (26.7%) 12 (26.7%) 1.00
Sex (M/F) 27/18 26/19 0.82
ASA 33 (73.3%) 34 (75.6%) 0.81
ASAII 12 (26.7%) 11 (24.4%) 0.81

Table 2 shows a comparison of intubation time between the two groups. The mean intubation time
in Group A (video laryngoscope) was 23.8 seconds with a standard deviation of 6.41 seconds. In
contrast, Group B (Macintosh laryngoscope) had a significantly higher mean intubation time of 32.2
seconds with a standard deviation of 5.47 seconds. The 95% confidence interval for Group A ranged
from 19.3 to 28.4 seconds, while for Group B, it ranged from 29.5 to 35.9 seconds. The difference in
intubation time between the two groups was statistically significant, with a p-value of less than
0.001. This indicates that video laryngoscopy resulted in a faster intubation process compared to
direct laryngoscopy.

Table 2: Comparison based on intubation time (seconds) in two groups

Intubation time

(Seconds) N Mean SD 95%ClI P-value
Group A 45 23.8 6.41 19.3-28.4 | <0.001
Group B 45 32.2 5.47 29.5-35.9 | <0.001

Table 3 presents a comparison of the Cormack-Lehane (CL) score distribution between the two
groups. In Group A (video laryngoscope), 29 patients (64.4%) had a CL score of grade 1, 16 patients
(35.6%) had grade 2, and none had grade 3. In contrast, in Group B (Macintosh laryngoscope), only
16 patients (35.6%) had a CL score of grade 1, 28 patients (62.2%) had grade 2, and 1 patient
(2.2%) had grade 3. The p-value for all comparisons was less than 0.001, indicating that video
laryngoscopy provided significantly better glottic visualization compared to direct laryngoscopy.

Table 3: Comparison based on Cormack-Lehane score in two groups

Cormack- Group A

Lehane Score Group B P-value
No. %age No. %age

1 29 64.4 16 35.6 <0.001

2 16 35.6 28 62.2 <0.001

3 0 0.0 1 2.2 <0.001

Table 4 shows the comparison of the number of intubation attempts between the two groups. In
Group A (video laryngoscope), 44 out of 45 patients (97.8%) were successfully intubated on the first
attempt, and only 1 patient (2.2%) required a second attempt. In Group B (Macintosh laryngoscope),
43 patients (95.6%) were intubated on the first attempt, while 2 patients (4.4%) needed a second
attempt. The difference between the two groups was not statistically significant, as indicated by the
p-value of 0.557.
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Table 4: Comparison based on number of intubation attempts among two groups

No. of Intubation

attempts Group A Group B P-value
No. %age No. %age

One 44 97.8 43 95.6 0.557

Two 1 2.2 2 4.4 0.557

Table 5: Intubation related complications in two groups

Table 5 presents a comparison of intubation-related complications between the two groups. In
Group A (video laryngoscope), no patients experienced blood in the oropharynx or blood on the
laryngoscope blade, while in Group B (Macintosh laryngoscope), 1 patient (2.2%) had blood in the
oropharynx and 2 patients (4.4%) had blood on the laryngoscope. Lip injury and intraoral mucosal
damage were noted in 1 patient (2.2%) in Group A and in 3 patients (6.7%) in Group B. No cases of
oesophageal intubation were reported in either group. The observed differences in complication
rates were statistically significant with a p-value of 0.049.

Intubation related
complications Group A Group B P-value
No . %oage No. %oage
Blood in the | O 0.0 1 2.2 0.049
oropharynx
Blood on the | O 0.0 2 4.4 0.049
laryngoscope
Lip injury and |1 2.2 3 6.7 0.049
intraoral mucosal
damage
Oesophageal 0 0.0 0 0.0 0.049
intubation
70
60
50
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Bar diagram: Cormack-Lehane score in two groups
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Bar diagram: Intubation related complications among study population

Discussion

This observational study compared the effectiveness and safety of video laryngoscopy (VL) versus
direct laryngoscopy (DL) using a Macintosh blade in adult patients with non-difficult airways
undergoing elective laparoscopic cholecystectomy. The results of the present study support the
growing body of evidence that video laryngoscopy offers significant advantages in terms of glottic
visualization, intubation time, first-attempt success, and reduced complication rates.

The demographic characteristics in both groups were comparable, eliminating any significant
baseline differences that could influence the outcomes. This homogeneity is essential in maintaining
the internal validity of the study and strengthens the attribution of observed differences solely to the
intubation technique used.

In terms of intubation time, the mean duration was significantly lower in the VL group (23.8 + 6.41
seconds) compared to the DL group (32.2 = 5.47 seconds). These findings are in line with studies by
Aziz et al. \[17] and Sun et al. \[18], which found that VL improves the visualization of the glottis
and shortens the time needed for successful tracheal intubation, particularly in less experienced
hands. The improved visual access to the airway structures with VL reduces the need for external
laryngeal manipulation, thereby facilitating faster intubation.

A significantly higher proportion of patients in Group A (VL) achieved Cormack-Lehane grade |
view (64.4%) compared to Group B (DL) at 35.6%. Fewer patients in the VL group experienced
higher Cormack-Lehane grades, indicating better visualization of the glottic opening. This finding
aligns with the research conducted by Griesdale et al. \[19], who reported that VL provides superior
glottic visualization compared to DL, even in patients with normal airways.

The first-attempt success rate was also slightly higher in the VL group (97.8%) compared to the DL
group (95.6%). Although the difference was not statistically significant, it reflects a favorable trend
towards improved ease of use with VL. Previous research by Park et al. \[20] suggested that VL
offers a high first-pass success rate, reducing the need for multiple attempts and hence minimizing
the risk of trauma.

Regarding intubation-related complications, the VL group showed a lower incidence of
complications such as mucosal trauma and bleeding. Only 1 patient (2.2%) in the VL group had lip
injury or intraoral mucosal damage, compared to 3 patients (6.7%) in the DL group. Additionally,
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blood on the laryngoscope and in the oropharynx was observed exclusively in the DL group. These
findings support the conclusion by Kleine-Brueggeney et al. \[21], who demonstrated that VL
reduces soft tissue trauma during airway manipulation due to its non-line-of-sight technique.

No cases of esophageal intubation occurred in either group, likely because all intubations were
performed in controlled elective conditions by skilled anesthesiologists. Nonetheless, the overall
complication rate remained lower with video laryngoscopy, supporting its utility in both teaching
and clinical settings, as emphasized by Paolini et al. \[22].

The ability of VL to offer indirect visualization also makes it an excellent training tool for novice
practitioners. The trainer can observe the same view as the trainee on the monitor, providing real-
time guidance, which is not possible with traditional direct laryngoscopy \[23].

In this study setting at GMC Kathua, where elective surgeries involving general anesthesia are
routinely performed, incorporating VL into standard practice can contribute significantly to safer
and more efficient airway management. Although the cost of VL devices may be a limiting factor in
some centers, their clinical benefits, especially in reducing complications and improving success
rates, justify their broader adoption.

Conclusion

This observational study comparing video laryngoscopy (VL) and direct laryngoscopy (DL) using a
Macintosh blade in adult patients with non-difficult airways undergoing elective laparoscopic
cholecystectomy found that video laryngoscopy offers significant advantages. Patients in the VL
group had a shorter mean intubation time, more frequent Cormack-Lehane grade | views, and a
higher first-attempt intubation success rate compared to those in the DL group. Moreover, the
incidence of intubation-related complications such as mucosal trauma, bleeding, and lip injury was
lower in the video laryngoscopy group.

These findings suggest that video laryngoscopy is a more effective and safer alternative to direct
laryngoscopy, even in patients with non-difficult airways. It enhances visualization, reduces time
and attempts required for intubation, and minimizes the risk of trauma. Therefore, video
laryngoscopy may be considered as a preferred method for endotracheal intubation in routine
anesthetic practice and could serve as a valuable training tool for novice practitioners. Further
studies with larger sample sizes and diverse surgical populations are recommended to confirm these
findings and explore long-term outcomes.
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