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Abstract

Introduction: Airvay management is an important aspect of pediatric anesthesia. Anatomi-
cal differencesin this population make pediatric patients more susceptible to the devices that
are designed for their management. Videolaryngoscopy provides an improved panoramic
view of the glottis. The aim of the present study was to compare the use of video laryngoscopy
to direct laryngoscopy for endotracheal intubation in pediatric patients.

Methods: Using an observational descriptive study design, 276 patients (aged 5 to 17 years)
who were undergoing planned surgery with general anesthesia plus orotracheal intubation
were enrolled. The specialist determined the handling device that was used. The data were
transcribed from the forms and analyzed using SPSS 22.0. Descriptive analysis was based on
the median, mode, average, and minimum and maximum values as well as the standard
deviation and range. A p value < 0.05 was considered to be statistically significant.

Results: The patients’ mean age was 9.83 years. With direct laryngoscopy or videolaryngos-
copy, 97.4% or 88.4% of the intubations were performed on the first attempt (P=0.003). In
94.2% of direct laryngoscopy cases and 75.2% of laryngoscope cases, successful intubation
was performed in less than 10 seconds (P<0.001). Complications occurred in 6.6% of intuba-
tions with video laryngoscopy compared to 2.6% with conventional laryngoscopy (P=0.103).
Additionally, 56.2% of specialists preferred direct laryngoscopy compared to videolaryngos-
copy to manage a pediatric airway without predictors of difficulty.

Conclusions: Videolaryngoscopy provides additional support for routine airway manage-
ment, and it requires previous knowledge and skill. However, there is insufficient evidence to
support the use of one technique over the other.

Keywords: airway, videolaryngoscopy, intubation time, complications, number of attempts.

* Corresponding author.

Email: juanpacho8903@gmail.com (Juan Patricio Palacios Alvear) “Vicente Corral Moscoso” Hospital, Anesthesiology service. Postal Code 010107,

Cuenca, Ecuador

Rev. Ecuat. Pediatr. 2020; 21 (1):Article: 13:1-7


http://rev-sepp.ec/
https://orcid.org/0000-0002-1941-8875
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es

Original Research DOI: 10.52011/0025

Anesthesiology | Pediatrics

Introduction

A fundamental part of pediatric anesthesia practice is
the airway approach. The anatomical characteristics
of this population and the structural differences com-
pared to adults make them more susceptible to com-
plications that are caused by video devices that are
designed for their airway approach. Airway imaging
studies in children identified the glottis as the narrow-
est part and the larynx as cylindrical rather than coni-
cal. These findings generate discrepancies when
choosing a handling device [1].

Although complications related to the manage-
ment of the pediatric airway are not frequent, they can
cause morbidity in vulnerable populations such as
newborns and young infants. Difficulties such as inad-
equate ventilation, bronchial obstruction, apnea, or
difficult intubation are causes that are related to mor-
bidity and mortality in this population. Determining the
advantages and limitations of the different pediatric
orotracheal intubation techniques is a starting point to
optimize its approach. The videolaryngoscopy is be-
coming a fundamental support tool for pediatric oro-
tracheal intubation [2].

The American Society of Anesthesiologist Closed
Claims project reveals that 34% of the lawsuits against
anesthesiologists are related to airway events, and
they represent 10% of the complaints that are filed
against health professionals in the pediatric setting [3].

This research is relevant to treating physicians and
those who are in charge of managing the pediatric
airway because it can help with establishing appropri-
ate management protocols, and the ability to antici-
pate a possible difficult airway or to use an additional
support toolif there is an unexpected difficult airway is
beneficial. This research also directly benefits the pa-
tients who will receive individualized treatment in
terms of airway assessment and management. The
aim of the present study was to compare the use of
video laryngoscopy with direct laryngoscopy for oro-
tracheal intubation in pediatric patients.

Population and methods

Study design

A descriptive, observational, analytical study was per-
formed.

Research setting

This study was conducted at the Vicente Corral Mos-
coso Hospital, which is part of the Public Health Minis-
try, Cuenca, Ecuador, from January 1to December 3|,
2018. The study period was considered to include the
recruitment and procedure periods. Study follow-up
was concluded on March 7, 2019, and data collection
was completed on April 7, 2019.

Participants

Patients who were between 5 and 17 years of age were
enrolled into this study. There were 980 patients who
attended the Vicente Corral Moscoso Hospital during
the study period and they included hospitalized pa-
tients and outpatients who underwent planned sur-
gery using general anesthesia plus orotracheal intu-
bation.

Variables

The study variables included age, sex, body mass in-
dex (BMI), surgeon’s laryngoscopy preference, intuba-
tion time, number of attempts to perform intubation,
and complications (bleeding, edema, dental trauma,
technical difficulty, and others).

Data sources

After successful intubation, we collected data, and
subsequently performed statistical analysis. A form
was used to transcribe patient data including intuba-
tion time in seconds, number of attempts, surgeon’s
preference, and complications in the pediatric patients
between 5 and 17 years of age who underwent
planned surgery plus orotracheal intubation at the
study’s institution. The anesthesiologists’ intubation
preference was used to divide the data, and the con-
trol group comprised patients who were intubated us-
ing laryngoscopy, while the comparator group com-
prised patients who were intubated using videolaryn-
goscopy.
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Procedures for collecting information and instru-
ments

The intubation time was calculated in seconds, and the
timer was started when the physician in charge of the
airway completed 3 minutes of assisted ventilation and
began the intubation procedure.

Data on the number of attempts showed how many
times the anesthesiologist or resident under their su-
pervision tried to remove the tube to redirect it and
achieve adequate intubation.

Complications were observed during direct or indi-
rect laryngoscopy, and these included dental trauma,
bleeding, technical difficulty, and edema.

The age in years was calculated bases on the pa-
tient's medical history.

The weight was measured using a mechanical
scale (SECA, Hamburg, Deutschland) with a capacity
of 400 kg. With the support of the patient’s representa-
tive, the children were weighed, wearing the least
amount of clothing that was possible, using the scale.
The weight was recorded in kg. The height was meas-
ured using a mechanical ruler, which was attached to
the mechanical scale, which was described above,
and it had a height measurement of between 50 and
200 cm, which provided the exact data in cm.

The patient’s BMI was calculated according to the
percentiles that were provided by the World Health
Organization.

The type of instrument that was used for intubation
was determined by the specialist who was in charge
of the intubation, based on their familiarity with the de-
vice and their skills.

Controlling sources of bias

Medical records with incomplete data were excluded,
and missing or excluded data were not imputed. This
study protocol was approved by the Institutional
Teaching Committee and the Bioethics Committee of
the University of Cuenca. This was not an experimental
study because normal procedures that were used in
the anesthesia department and specialist physician in-
tubation preferences were used.

Study size

The sample size was calculated from a total of 980
randomly selected patients, with a 95% confidence in-
terval (95% CI) of 1.96, a 5% margin of error 0.05, 0.5
probability of event occurrence, and 0.5 probability of

event nonoccurrence. EPI-Info 7.0 (Clifton Road, At-
lanta, USA) was used to perform the sample size cal-
culation. There were 276 patients required for this
study.

Management of quantitative variables

Categorical variables were presented as the fre-
quency and percentage (%), and a summary of the
statistical data are presented in tables according to
each variable. The following descriptive statistics were
used: median, mode, average, minimum value, maxi-
mum value, and measures of dispersion such as the
range and standard deviation. A value of P < 0.05 was
considered to be statistically significant.

Statistical methods

The data that were collected using the form were in-
troduced into the statistical program SPSS v.22.0. (IBM,
Amonk, New York, USA).

Results

Sociodemographic characterization of the study
population

The patients’ average age was 9.83 years (median, 9
years; mode, 5 years; range, 12 years; minimum, 5
years; and maximum, 17 years). The most frequent age
group was 5 to 10 years, which accounted for 61.2% of
the patients.

The patients were predominantly male (58.3%). The
normal BMI was the most frequent, accounting for
56.9% of patients. Direct laryngoscopy was the most
common method for orotracheal intubation (56.2%)
compared to videolaryngoscopy (43.8%) (see Table }).

Table 1 Description of the studied population

Variable n %
Age (years) 5-10 169  61.2%
ge v 11-17 107 38.8%
Male 161  58.3%
Sex
Female 115 41.7%
Low weight <5™ percentile 35  12.7%
) Normal 5"-85" percentile 157  56.9%
Body massin- ) & ot
) Overweight 86"-95" per- 35 12.7%
dex (kg/m?) .
centile
Obesity>95™ percentile 49  17.8%
Intubation pref-  Laryngoscopy 155  56.2%
erence by the Video laryngoscopy 121 43.8%

anesthesiologist
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Intubation instrument and its relationship with the
number of attempts

For direct laryngoscopy, intubation was performed on
the first attempt in 97.4% of the patients. For video lar-
yngoscopy, intubation was performed on the first at-
tempt in 88.4% of the patients. For video laryngoscopy,
11.6% of intubations required more than one attempt,
while for laryngoscopy, 2.6% required more than one
attempt, which was a significant difference (P=0.003;
see Table 2).

Table 2 Comparison between techniques
DL VL P
n=155 n=121

Success on the first 151 (97.4%) 107 (88.4%)  0.003

attempt

Complications 4 (2.6%) 8 (6.6%) 0.103
Dental trauma 3 (1.9%) 5 (4.1%) 0.103
Bleeding 1(0.6%) 0 (0%) 0.103

Difficulty of the tech- 3 (L9%) 21(17.4% 0.0l

nique

IT of 5 to 10 seconds 146 (94.2%) 91 (75.2%) <0.0001

IT of 11to 30 seconds 8 (5.2%) 30 (24.8%)

*|T: Intubation time. DL: directlaryngoscopy; VL: video laryngoscopy

Intubation instrument and its relationship to com-
plications

For videolaryngoscopy and direct laryngoscopy, 93.4%
and 97.4% of intubations were performed without
complications, respectively, which was not significantly
different (P=0.103). The videolaryngoscopy intubation
technique was more difficult than direct laryngoscopy
(17.4% vs. 1.9%; see Table 2).

Intubation instrument and its relationship to intuba-
tion times

For direct laryngoscopy, intubation was performed
between 5 and 10 seconds in 94.2% of patients com-
pared to 75.2% with videolaryngoscopy. For videolar-
yngoscopy, 24.8% of the intubations were performed
between 11 and 30 seconds compared to 5.2% with di-
rect laryngoscopy. One intubation that required more
than 30 seconds occurred with conventional laryngos-
copy. This result was statistically significant (P<0.0001).

Discussion

There are few comparative studies between direct lar-
yngoscopy and videolaryngoscopy in the pediatric
population, and most researchers based their studies
on adults or mannequins. To perform a comparative
study and to determine the impact of pediatric intuba-
tion techniques in our environment, videolaryngoscopy
for pediatric intubation was compared to classic oro-
tracheal intubation. On the one hand, the conventional
laryngoscope is the most widely used method during
surgery due to its simplicity of use, lower cost,and du-
rability. On the other hand, VividTrac is a videolaryn-
goscopy method. There is little evidence for routine use
of both devices in children 4-6 years of age. Our study
was novel because it was performed in a pediatric
population without predictors of a difficult airway.
Most of the studies are based on pediatric patients
with a recognized difficult airway, including oropha-
ryngeal malformations or characteristic syndromes
that compromise the airway, and this may denote al-
terations in the resulting statistical values because the
methods do not have the same level of difficulty.

The average age of the study group was 9.83 years
(median, 9 years; mode, 5 years; range, 12 years; min-
imum age, 5 years; maximum age, 17 years). The most
frequent age group was 5 to 10 years with 61.2% of pa-
tients in this age group. There was a predominance of
males (58.3%), and most patients (56.9%) had a hormal
BMI followed by a BMI indicating “obese’ (17.8%).

Intubation on the first attempt was achieved in
97.4% of patients using direct laryngoscopy and in
88.4% of patients using videolaryngoscopy. This means
that 11.6% of the intubations that were performed using
videolaryngoscopy required at least two attempts
compared to direct laryngoscopy (2.6%; P=0.003).
Generally, these differences would be largely ex-
plained by the anatomical and physiological charac-
teristics of the study population, the size of the device
compared to the oral diameter, and the tongue prom-
inence, which limits the operator’'s maneuverability.
Some anatomical structures are outside the video
laryngoscope’s field of vision, which makes it difficult
for the endotracheal tube to slide correctly from the
mouth towards the trachea, requiring it to be redi-
rected for satisfactory intubation. Despite having ex-
perience performing intubation using a video laryngo -
scope in adults, some specialists and postgraduate
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physicians who participated in this study had some dif-
ficulty with the pediatric population. The success or
failure rates depend on both the skill of the anesthesi-
ologist and the characteristics of each patient and
their age group [7-10].

Ramirez-Hernandez et al. found that with videolar-
yngoscopy, 33.3% of patients needed more than one
intubation attempt. This was higher than in our study,
which showed 11.6% [11]. Lingappan et al., in a 2017 sys-
tematic review on videolaryngoscopy compared to di-
rect laryngoscopy for tracheal intubation in children,
stated that videolaryngoscopy did not reduce the
number ofintubation attempts compared to direct lar-
yngoscopy (mean difference [MD] -0.05; 95% CI
-0.18-0.07; two studies, 427 intubations). Their results
are consistent with the results from our study, which
showed that 2.5% of intubations with direct laryngos-
copy needed two or more attempts compared to 11.6%
with videolaryngoscopy (P=0.003). Another study re-
ported that videolaryngoscopy increased the success
of intubation on the first attempt compared to direct
laryngoscopy, which differs from our study, where
88.4% of intubations with videolaryngoscopy were
performed in one attempt compared to 97.4% with di-
rect laryngoscopy [12].

The rate of complications during intubation based
on each instrument was not different (93.4% of intuba-
tions were performed without complications using
videolaryngoscopy compared to 97.4% with direct lar-
yngoscopy; P=0.103). This suggests that despite the
difference in laryngoscopy techniques, the VividTrac
and mostvideo methods have some structural similar-
ity to the laryngoscope, which creates a greater famil-
iarity for its use by the anesthesiologist, thereby avoid-
ing possible injuries to the patients and reducing the
complications that could appear from new video de-
vices that have different techniques such as fibrobron-
choscope. However, an adequate direct laryngoscope
technique does not guarantee success in videolaryn-
goscopy [13]. Lingappan et al. showed no differences
in the incidence of trauma or complications due to air-
way intubation attempts (P=0.10, 213 intubations),
which is consistent with our study where there was no
statistically significant difference (~=0.103) [12].

For intubation time, we observed that with direct
videolaryngoscopy, 94.2% of intubations were per-
formed in less than 10 seconds compared to 75.2% with

videolaryngoscopy (P<0.0001). An important factor
was the difficulty of the intubation technique using
videolaryngoscopy; the present study showed a com-
plexity percentage of 17.4% compared to 1.9% for direct
videolaryngoscopy. The difference in these results
compared to the presented article could represent a
bias in the study because the present investigation was
performed by both experienced anesthesiologists and
postgraduate training physicians, which suggests that
there were different intubation skill levels. The results
demonstrate the usefulness of videolaryngoscopy as a
teaching and learning tool [14].

In addition to the operator’s experience, the high
costof video equipment for individuals or institutions is
an important consideration, which could lead to health
personnel prioritizing their expertise in using the con-
ventional laryngoscope because it readily accessible.
Lingappan et al. referring to the intubation time, which
showed similar results between videolaryngoscopy
and direct laryngoscopy (MD -0.62, 95% Cl. 6.50-
5.26), which is in contrast to our study where the short-
est times were observed with direct laryngoscopy. This
could be partly explained by the reasons that were
mentioned above.

The results demonstrated the preference for direct
laryngoscopy to approach a pediatric airway if there
are predictors of difficulty in 56.2% of patients, and this
result is relatively low for the laryngoscopy trend that
isobserved in operating rooms and in the literature. An
important factor was the commitment of the anesthe-
siologists to participate in this study and gain experi-
ence with using the video methods, which affected
their decision to use videolaryngoscopy. This was an-
other limitation of the study, which was significantly
higher for direct laryngoscopy. Well-designed studies
with adequate statistical power are needed to deter-
mine the real benefit and to consider the safety of us-
ing video laryngoscopes for routine pediatric airway
management, and more video instruments should be
included in studies to provide results that are closer to
reality, where the anesthesiologist has more options to
choose from that are adapted to their abilities and
skills.

Additionally, there was one patient with a difficult
airway among the 276 patients who were included,
which represents 0.36% of patients. This is consistent
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with Pérez Lara et al.’s review article, which reports an
incidence of 0.3% for difficult airway in the children [2].

Because technology was required (VividTrac -
video screen), data collection was a limitation of the
study. This is because it was an intubation instrument
with a relatively short lifespan, and it required that new
units were acquired in short periods of time. However,
this was not a main concern during data collection.
Despite these limitations of the research, it is consid-
ered to be an important sample size to describe the
intubation technique for the following two reasons: 1)
the skill and experience of the anesthesiologist in the
procedure have an important effect on the results, and
the learning curve with indirect visualization methods
suggests that there may be greater challenges; and 2)
technology is constantly changing the world in which
we live, and medicine is not excluded from these ad-
vances. Adapting to these new advances will improve
the range of options where the patient and the spe-
cialist will obtain a significant benefit. There is bias that
occurred at the time of intubation due to the differ-
ences inthe skilllevel between an anesthesiologist and
a training physician.

Finally, the use of videolaryngoscopy for the man-
agement of a routine airway is currently low, and di-
rect laryngoscopy will continue to be used as the pre-
ferred technique. This means that if the conventional
laryngoscope is used to approach an airway, addi-
tional support tools such as video methods must be lo-
cated nearby in case of unpredictable complications.
This information should be present in future airway
management protocols when there are no predictors
of difficulty. From the beginning of medical training
and until specialization, some concepts that persist
over time have become routine. This is the case for the
laryngoscope, which has been the traditional instru-
ment to approach the airway since 1941 during its
prime in the field of anesthesia, until recently when the
advancement of technology and video methods
showed important variations in orotracheal intubation.
In addition fo prioritizing the specialist’s comfort, it is
important to keep in mind the short-term and long-
term repercussions that may occur in the patients [16,

17].

Conclusions

In this study, patients were between 5 and 17 years of
age (average age, 9.83 years). The most frequent age
group was 5 to 10 years (61.2% of patients). Males were
predominant (58.3%), and a normal BMI was the most
frequent in this study (56.9%).

Videolaryngoscopy provides better visualization of
the glottis and improves intubation conditions, alt-
hough in the present study, successful intubation on
the first attempt was not increased and the number of
required attempts was not decreased. Thus, its useful -
ness over direct laryngoscopy warrants further inves-
tigation.

A similar percentage of complications occurred for
both techniques, and the technique forvideo laryngos-
copy requires alonger learning curve.

Videolaryngoscopy did not decrease the time to
successful intubation, which depends on many factors.

The laryngoscope continues to be the gold stand-
ard for routine airway management, and video laryn-
goscopes have limited use in cases of difficult airway.

Abbreviations
DL, direct laryngoscopy. DA, difficult airway. VL, video laryngoscopy.
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