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ABSTRACT

Background and Aims: Paediatric airway, because of its consistent anatomical differences
from that of an adult, often encounters difficulty in aligning the line of sight with the laryngeal
inlet during intubation. Paediatric videolaryngoscopes (VLs), by obviating the need for aligning
the line of sight with the glottis, offer several advantages over direct laryngoscopy. Therefore,
this study aimed to compare the recently introduced paediatric King Vision™ VL (KVL) and the
direct laryngoscope with Macintosh blade for elective tracheal intubation in infants of age <1 year.
Methods: Seventy-eight infants of American Society of Anesthesiologists physical status 1 and
2, scheduled for elective surgery, were enrolled for this prospective randomised clinical trial
and randomised into either of the two groups — Group K and Group C, where the infants were
intubated using size 1 King Vision or direct laryngoscope with Macintosh blade. The primary
objective of this study was the time taken for intubation and the first-attempt intubation success
rate. Results: Time to intubate (25.90 + 2.34 s vs. 25.03 + 1.42 s, P = 0.05) and first-attempt
intubation success rate (100% vs. 100%, P = 1) were similar between the groups, whereas glottic
visualisation (P = 0.01), alternate techniques used to assist intubation (P < 0.001), the ease of
intubation (P = 0.02) and intubation difficulty score (P = 0.01) were better in Group K than that in
Group C. Conclusion: The outcome of KVL and Macintosh laryngoscope was similar in terms of
time taken for intubation and first-attempt intubation success rate with KVL having superior glottic
visualisation, better ease of intubation and lower intubation difficulty score for elective intubations
in children of age <1 year.
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INTRODUCTION

Paediatric airway differs markedly from that of adults,
particularly during infancy.®* Some of the clinically

Paediatric anaesthesia and its entire course during
the perioperative period often encounters airway and
respiratory complications as its most common causes
of morbidity and mortality.!! These adverse events may
happen even in healthy children, especially infants.
Literature has shown that the highest incidence of
difficult laryngoscopy was found among infants,
followed by neonates.”! Preparation for managing
an infant’'s airway requires intricate knowledge
regarding the airway anatomy and physiology.™

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: reprints @medknow.com

How to cite this article: Manirajan M, Bidkar PU, Sivakumar RK,
Lata S, Srinivasan G, Jha AK. Comparison of paediatric King Vision™
videolaryngoscope and Macintosh laryngoscope for elective tracheal
intubation in children of age less than 1 year: A randomised clinical
trial. Indian J Anaesth 2020;64:943-8.

© 2020 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow 943

Page no. 25



Manirajan, et al.: Comparing King Vision™ videolaryngoscope with direct laryngoscope in infants

important differences which can have a direct impact
on an infant's airway management are that the larynx
is placed at a much higher level (C3-C4) than the
adult larynx (C4-C5), larger occiput, a relatively larger
tonguel® with a depressed elongated omega-shaped
epiglottis and a concavity along with the slightly
inferior and anterior attachment of the vocal cords.?*!
These differences become much less marked, as the
child grows older.

As in adults, a prerequisite for successful laryngoscopy
and endotracheal intubation in infants requires a clear
line of sight between the physician’s eyes and the
laryngeal inlet.! Due to the above-mentioned factors, it
is not uncommon that an anaesthesiologist encounters
unanticipated difficulty in laryngoscopy and intubation
when using conventional direct laryngoscopy using
Macintosh blade in an infant. Recent advancements in
airway devices resulting from the field of optics and
miniature electronics have made possible the advent of
paediatric indirect videolaryngoscopes (VLs). Indirect
VL, which obviates the need for aligning the line of
sight with the laryngeal inlet,”® can afford an added
advantage over direct laryngoscopy-guided intubation
in the paediatric population.

The efficacy of numerous VLs has been evaluated
and compared in the paediatric population in several
clinical studies with varying results supporting VL
over direct laryngoscope for tracheal intubation.®
King Vision™ VL (KVL) is one such device recently
introduced for paediatric age groups, with sizes
starting from one." Studies evaluating the efficacy of
KVLin children <1 year for routine tracheal intubation
are not available. Therefore, this study aimed to find
out if the KVL can be compared to the conventional
Macintosh laryngoscope in terms of the time taken for
intubation and the first-attempt intubation success
rate. We hypothesised that the KVL can perform as
good as direct laryngoscopy in children <1 year of age
for elective tracheal intubation.

METHODS

After obtaining approval from the institute’s ethics
committee (project no: JIP/IEC/2017/0273), Clinical
Trials registration (NCT03378154) was done.
Patients aged 0-1 year, belonging to American
Society of Anesthesiologists physical status 1 and
2 and scheduled for elective surgery under general
anaesthesia were enrolled for the study. Informed
consent was obtained from either the patients’ parents
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or legally acceptable representatives. Patients with
an anticipated difficult airway, tracheal or laryngeal
pathologies, cervical spine injuries, active respiratory
infection orlung diseases and those with aspiration risk
or requiring rapid sequence induction were excluded
from the study. A total of 78 patients were randomised
to two groups (39 each) using a computer-generated
randomisation chart: Group K (non-channelled
blade of KVL) and Group C (conventional direct
laryngoscope with Macintosh blade) [Figure 1]. Group
allocation was concealed using a serially numbered
opaque sealed envelope. The objective of the study
was to compare the non-channelled blade of size 1
KVL and direct laryngoscope with the Macintosh blade
in infants <1 year of age in terms of the time taken
for intubation and first-attempt intubation success
rate. The secondary objectives were to compare glottis
visualisation, the ease of intubation and intubation
difficulty score, the alternative technique used in
assisting intubation and complication rate.

After shifting the patient to the operation room,
standard monitors in the form of non-invasive blood
pressure, electrocardiogram and pulse oximeter (SpO,)
were connected and baseline parameters were noted.
All infants were provided with a shoulder roll to assist
in intubation. A standard induction protocol using
either inhalational or intravenous induction technique
was used for the induction of general anaesthesia.
If intravenous induction was chosen, intravenous
fentanyl of 2 ug/kg and thiopentone of 5 mg/kg were
used and for inhalational induction, sevoflurane
up to 2 minimum alveolar concentration was used.
Intravenous vecuronium 0.1 mgkg was used for
muscle relaxation. All the intubation procedures were
performed (as per manufacturer’s recommendation)
by an experienced anaesthesiologist, who had done
at least thirty intubations, with each device. Standard
PVC-made endotracheal tube (ET) (uncuffed) was used
for all the intubations. The ET tube was preformed to
the shape of the non-channelled blade of KVL using a
rigid stylet for patients in Group K.

The laryngeal view was assessed using Cormack-
Lehane grade (CL-grade)'s' and the percentage of
glottis opening score (POGO score).*! An attempt
is defined as the insertion of the ET tube into the
trachea via the glottis under visualisation using a
laryngoscope within 60 s. Inability to pass the ET tube
into the glottis within 60 s was considered a failure of
the first attempt. More than two attempts of inability
to intubate were considered a failure of intubation
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Figure 1: Consort flow diagram

and the anaesthesiologist was allowed to choose any
method of choice for further airway management.
First-attempt success rate, time taken until the ET
passes the glottis — the time from the introduction of the
blade across the teeth to the passage of ET tube beyond
the glottis — and the time taken for intubation (until
the appearance of end-tidal CO, [EtCO,] trace) — the
time from the introduction of the blade across the
teeth to the appearance of the EtCO, graph were
recorded by an anaesthesiologist who was not a
part of the study. The ease of intubation was graded
using a 5-point Likert scale [Table 1]. The difficulty
of intubation [Tables 2a and 2b] was assessed using
the modified Intubation Difficulty Scale (IDS) using
seven parameters.'”! Alternative techniques such
as the use of bougie, need for external laryngeal
manipulation (BURP manoeuvre) or the need for
another specialist were employed. Complications
such as airway injury, oesophageal intubation,
bronchospasm and desaturation were also recorded.

Data were analysed using International Business
Machine (IBM) Statistical Package for the Social
Sciences software of version 21 (SPSS, Inc., Chicago,
IL, USA). Age, weight and the time taken for
intubation were represented as mean and standard
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Table 1: Ease of intubation using a 5-point Likert scale

Ease of intubation
1 Very easy
2 Easy

3 Don’t know
4

5

Difficult
Very difficult

Table 2a: Modified Intubation Difficulty Scale

Parameter Scoring

Number of intubation attempts Each supplementary attempt
adds 1 point

Number of operators Each additional operator
adds 1 point

Alternative technique used Adds 1 point

Glottis exposure (CL grade) Grade minus one (CL 1=0,
CL 2=1, CL 3=2, CL 4=3)
Normal=0, increased=1
No=0, yes=1

Abducted=0, adducted=1

Lifting force applied

External pressure applied

Vocal cord position at intubation
CL — Cormack-Lehane

Table 2b: Final Intubation Difficulty Scale

IDS score Degree of ease

0 Easy

1-5 Slight difficulty

More than 5 Moderate or major difficulty

IDS — Intubation Difficulty Scale
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deviation and analysed using Student’s t-test.
First-attempt success rate, POGO score and CL-grade
for glottic visualisation, ease of intubation, intubation
difficulty score, the alternative technique used and
complications were expressed as percentages and
proportions and analysed using Mann-Whitney test.
The sample size was estimated using the statistical
formula for comparing two individual means. It was
calculated based on the study by Vlatten et al.[*¥ who
compared STORZ DCI VL versus Miller or Macintosh
direct laryngoscope in children of age ranging from
6 months to 4 years, with the minimum expected
difference in the intubation time of 4.5 s. The sample
size was estimated at 5% level of significance with
80% power and was calculated to be 39 in each group.

RESULTS

After obtaining informed consent from the parent/
legally acceptable representative, a total of 78 infants
were randomly allocated to two groups (39 each)
[Figure 1]. Size 1 non-channelled blade of KVL
was used in Group K and direct laryngoscope with
Macintosh blade (Size 1) was used in Group C for
the tracheal intubation. The mean age (8.6 * 3.6 vs.
6.8 = 3.9 months, P = 0.03) and weight (7.8 = 2.2 vs.
6.7 = 2.0 kg, P = 0.03) in patients of Group C were
found to be higher and statistically significant than
those of Group K.

The time taken for the passage of the laryngoscope
blade through the incisors and the visualisation of the
passage of ET tube through the glottis (21.8 = 2.62 vs.
20.21 * 1.88 s) and the time taken for intubation
i.e., the time taken from the introduction of the
KVL through the incisors until the appearance of
the EtCO, tracing (25.90 *= 2.34 vs. 25.03 = 1.42 s)
were comparable in Group K and Group C, P = 0.063
and P = 0.05, respectively [Table 3]. First-attempt
intubation was successful in all patients (100%) using
both the devices.

CL grading and POGO scores were used for visualisation
of the glottis. CL Grade 1 and 2 were obtained in all the
39 patients in both the groups. KVL was found to provide
CL Grade 1 view in 94.9% of patients as compared to
48.7% of patients in Group C (P = 0.01). The glottic

view was also assessed using the POGO score. The
mean POGO scores were statistically significantly
higher in Group K as compared to Group C (P = 0.01).

Ease of intubation using the King Vision and
conventional laryngoscope was noted based on a
5-point Likert scale. Intubation was easy (Grade 1
and 2 in Likert scale) in 36 (92.3%) patients in Group
K as compared to 30 (76.9%) patients in Group
C (P = 0.026). The IDS denotes the degree of difficulty
of intubation. Difficulty in intubation was noted
in 22 (56.4%) patients in Group C as compared to
5 (12.8%) patients in Group K (P = 0.01). The median
score was 1 in Group C as compared to 0 in Group K.

External laryngeal manoeuvre (BURP manoeuvre)
for aiding the passage of ET tube through the glottic
opening was needed in 16 (41%) patients in Group
C as compared to 2 (5.1%) patients in Group K,
which was statistically significant (P < 0.001). None
of the other alternative techniques was used in the
study. There were no complications such as airway
injury, oesophageal intubation, bronchospasm and
desaturation in both the groups.

DISCUSSION

Our randomised clinical trial has shown that the time
taken for intubation and the first-attempt intubation
success rate were similar between the study groups.

These findings were similar to that of the study by
Jagannathan et al."¥ who compared direct laryngoscopy
using a Miller blade (DL) with the paediatric KVLin 200
children aged <2 years for elective tracheal intubation
as a randomised equivalence trial.'¥! Although our
study was conducted exclusively on infants, similar
to our study results, they found that the total time for
successful intubation was not statistically different
between the groups, with the POGO score being
better with Group KVL. In addition, there was no
statistical difference in terms of tracheal intubation
attempts, time to best glottic view and complications.
They concluded that in children <2 years of age for
routine intubation, KVL was equivalent to DC with
Miller blade in terms of total time for intubation.
They had included children with age up to 2 years,

Table 3: Time taken for tracheal intubation between the study groups

Group K (n=39) Group C (n=39) P
Time till ET passes the glottis in seconds (meantSD) 21.1842.62 20.21+1.88 0.063
Time taken for intubation in seconds (until the appearance of EtCO, trace) (mean+SD) 25.90+2.34 25.03+1.42 0.051

SD - Standard deviation; ET — Endotracheal tube
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whereas we restricted the upper limit of the age to be
1 year (between 2 months and 9 months). This had
focused the results more to the infantile age groups.

Recent literature!"®*” has studied the superiority of VL
over direct laryngoscopy in neonates and infants by
novices and found that novices had higher first-attempt
success rate and fewer oesophageal intubations with VL
as compared to those with direct laryngoscope-guided
intubation. Therefore, the performance of KVL, in
terms of first-attempt intubation success rate and
complications in paediatric tracheal intubation, when
used by trainees and novices, is another important
premise which warrants future dedicated research.

Sun et al conducted a meta-analysis of
14 randomised controlled trials on children
aged <18 years including neonates and infants
comparing VLs with direct laryngoscope and
concluded that VLs such as Airtraq™, GlideScope®,
Storz, TruView, Pentax-AWS®, Bullard and McGrath®,
despite better glottic visualisation, were associated
with increased time to intubate and faced higher
failures than direct laryngoscope. In contrast to
the conclusion drawn from this meta-analysis, our
study has shown that the time taken for intubation
in infants when using paediatric KVL did not differ
from that of direct laryngoscopy. This may be due
to the fact that this meta-analysis had not included
the new paediatric KVL in their analysis and had
included children aged up to 18 years.

KVL has also been used successfully in few difficult
airway clinical scenarios where direct laryngoscopy
either has failed or not possible.*"! Based on our clinical
experience with its use in difficult airway cases, it is
likely that KVL can be better than the conventional
direct laryngoscope in difficult airway scenarios.
Because KVL has offered better glottic visualisation
scores, ease of intubation and intubation difficulty
scores, future researches on anticipated difficult
airway in infants using KVL can be undertaken.

KVL, being similar to Macintosh laryngoscopy in
terms of intubation time, first-attempt success and
complication rates with superior glottic visualisation,
better ease of intubation and lower intubation
difficulty score, can, therefore act as a potential
alternative to direct laryngoscope with Macintosh
blade for intubation in infants where the direct
laryngoscopy-guided glottic view is poor with higher
CL grades and poor POGO scores, although future
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similar studies are warranted in the infantile age group
to prove this finding.

There are a few limitations in our study. First, the study
did not intend to find which laryngoscopy performs
well when encountering an anticipated difficult
airway. Second, all tracheal intubations, in this study,
were performed by experienced anaesthesiologists in
all patients in both the groups and hence the results
cannot be generalised to trainees and novices.

Third, all the tracheal intubations were performed
in a controlled environment inside the operation
room and therefore, until we have further evidences
on the performance of KVL in emergency scenarios,
we recommend the use of direct laryngoscopy for all
€mergency purposes.

CONCLUSION

The outcome of KVL and Macintosh laryngoscope
was similar in terms of time taken for intubation and
first-attempt intubation success rate with KVL having
superior glottic visualisation, better ease of intubation
and lower intubation difficulty score for elective
intubations in children of age <1 year.
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