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ABSTRACT

Background: Endotracheal intubation is a potentially high-risk aerosol-generating
procedure. So, an intubation box (I-Box) is designed for personal protection during
intubation. This study aimed to compare the outcomes of endotracheal intubation
with and without an I-box in COVID-19 patients.

Methods: In this study, 60 COVID-19 patients (30 patients in each group) with and
without 1-box groups were included. outcomes of intubation including duration of
intubation, first-pass success intubation, suitable visibility of airways, restriction of
movement in the neck, the need to surface maneuvering of the airway, and the number
of attempts for successful intubation were compared between the two groups.
Results: The time of intubation was significantly longer in the I-box group
(15.27+2.6 seconds) than without the 1-box group (8.37+1.3 seconds) (p<0.001). All
patients (100%) were intubated in the first attempt in the without I-box group while
the rate of first-pass success intubation was 50% in the 1-box group (p <0.001). The
visibility of the airway was significantly better in the without I-box group than the I-
box group (without I-box: 23 patients (76.7%), I-box: 15 patients (50%), p= 0.032).
The frequency of need to optimizing maneuver of the airway was in without and with
1-box was 23.3% and 50% respectively (p=0.032).

Conclusion: However, the I-box as a physical barrier can protect healthcare workers
but its use increased the time to intubation and the number of attempts for successful
intubation and reduced the rate of first-pass success intubation and visibility.

Introduction

was first detected in December 2019 in Wuhan,

China, and World Health Organization (WHO)
declared as a pandemic infection in March 2020 [1-2].
COVID-19 is a highly contagious disease that is spread
airborne particle
transmission [3]. According to the report of WHO on 23
November 2022, the Cumulative cases of COVID-19
patients were 634837882 people and 6601427 people

The novel coronavirus disease 2019 (COVID-19),

through droplet inhalation

died due to this disease [4].
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Healthcare workers (HCWs), especially
anesthesiologists and persons who participate in
procedures within the head and neck, and airway such as
endotracheal intubation and extubation, are at high risk
of infection from aerosol and droplets [5-10]. Production
of both airborne particles and droplets during aerosol-
producing medical procedures may raise HCWSs' risk of
infection [3].

Endotracheal intubation is a potentially high-risk
aerosol-generating procedure for airway managers [8, 11-
12]. Therefore, guidelines and methods have been
proposed to protect healthcare personnel from spired
droplets during endotracheal intubation [1, 12-15].
Personal protective equipment (PPE) must be utilized to
protect HCWs during the intubation and extubation of
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COVID-19 patients in the operating room that one such
method is the use of an intubation box during intubation
[16-18]. In several studies, the different designs provided
for this box protect the exposure of HCWs from
generated aerosol and droplets as a barrier [19-21].

Few studies have been performed to compare the ease
of endotracheal intubation with and without an intubation
box [17, 22-24]. Azhar et al showed that an aerosol box
increases the intubation time and reduces visibility [22].
A study by Clario et al has shown that the duration of
intubation was greater in the box group than without the
box [23].

In summary, protecting the HCWs to mitigate exposure
risk during aerosol-generating procedures is necessary
and on the other hand, performing these procedures is
inevitable in COVID-19 patients. Therefore, the current
study aimed to compare the ease of endotracheal
intubation with and without an intubation box (I-box) in
COVID-19 patients.

Methods

This cross-sectional analytic study was approved by the
Urmia University of Medical Sciences Ethics Committee
under the ID number IR.UMSU.REC.1399.172 and was
conducted in the operating rooms and intensive care units
(ICU) of Urmia University of Medical Sciences' Imam
Khomeini and Motahari teaching hospitals. Based on
randomly generated computer numbers, 60 COVID-19
patients were divided into two groups of I-box (30
patients) and without the I-box (30 patients). The
inclusion criteria were age >18 years, ASA physical
status I-11 according to the ASA classification system,
and no history of previous difficult intubation; the
exclusion criteria were morbid obesity, short and fat
neck, long front teeth, and having a long beard and
mustache in the patients, difficult intubations, emergency
operations, and hemodynamically unstable patients.

In both groups, administration of 100% oxygen called
preoxygenation was done before intubation, and after
proper sedation, the patient's head was placed in the I-box
in I-box group, and endotracheal intubation was
performed by the most experienced anesthesiologist. The
intubations were performed by different
anesthesiologists, but only the most experienced and
skilled ones.

Based on the mean and standard deviation of intubation
time (27.9£19.3 seconds and 44.6+32.8 seconds in
without and with 1-Box groups, respectively) in a
previous study [25] and with a type 1 error (o) of 5% and
a power of 80%, the sample size was calculated 30
patients in each group using the following formula:

@, a+ Z1_p)? x (S2+53)
n= 2

(X1~ X2)?2

A questionnaire contains demographic variables (age
and sex) and other variables include neck movement
restriction, visualization status of the vocal cords and
glottis, need for optimization maneuvers, intubation
duration (recorded with chronometer), first attempt
success, and also the number of attempts for successful
intubation was obtained through interviews with the
anesthesiologists after each intubation.

Statistical Analysis

Data were presented as mean + standard deviation (SD)
for continuous variables and frequency (percent) for
categorical variables. The mean of age and intubation
time were compared using Independent T-test between I-
box and without I-box groups. The Chi-square test was
used for comparing categorical variables between two
groups. Data analysis was performed using SPSS17
software and a p-value less than 0.05 was considered as
significant level.

Results

In this analytic cross-sectional study, 60 COVID-19
patients (30 patients in each group) in the I-box and
without I-box groups were included. There was no
difference in patient demographic data between the I-box
and without I-box groups (Table 1).

The duration of intubation was longer in the I-box
group (15.27+2.6 seconds) than without the I-box group
(8.37£1.3 seconds) and this difference was statistically
significant between the two groups (p<0.001). In all
patients (100%) in the without I-box group the intubation
was carried out successfully the first time, while in the |-
box group, the intubation was successful in the first
attempt in half of the patients (50%) and this difference
was significant between two groups (p <0.001). The
visibility of the airway was significantly better in the
without I-box group than in the I-box group (p=0.032).
Motion restriction of the neck was more common in the
I-box group than in the without I-box group, but it was
not significant between the two groups (p=0.272).
Among all patients (100%) in the without I-box group,
the intubation was performed in the first attempt while in
the 1-box group, the frequency of 1st, 2nd and 3rd
attempts for intubation was 15 (50%), 11 (36.7%) and 4
(13.3%) respectively. The number of attempts for
successful intubation had statistically significant between
the two groups (p<0.001). In the without I-box group
patients, 76.7% had not to need surface maneuvering for
optimization of the airway while this was 50% in the |-
box group and this difference was statically significant
between the two groups (p= 0.032) (Table 2).

Table 1- Patient demographic

Variables With I-box Without I-box P value
Age (years) 37.7£14.3* 36.2+13.3 0.676
Sex (M/F) 19/11 (63.3%/36.7%) 15/15 (50%/50%) 0.322

*: data are as mean + SD.
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Table 2- The comparison of outcomes in COVID-19 patients between I-box and without I-box groups

Variables With I-box (n=30) Without I-box (n=30) P value#
Intubation time (second) 15.27+2.6 8.37£1.3 <0.001
Successful intubation at first attempt 15 (50%)* 30 (100%) <0.001
Suitable visibility of airway 15 (50%) 23 (76.7%) 0.032
Restriction of movement in the neck 12 (40%) 8 (26.7%) 0.272
Number of attempts for L 15 (50%) 30 (100%) <0.001
successful intubation 2 11 (36.7%) 0

3 4 (13.3%) 0
Need optimization maneuvers 15 (50%) 7 (23.3%) 0.032

#: Compared using chi-square test.
*: data are as numbers (%).

Discussion

Tracheal intubation is one of the aerosol-generating
procedures with the greatest risk in COVID-19 patients.
Generated droplets increase the risk of infection among
health workers [26-27], therefore adequate personal
protective equipment (PPE) is necessary for healthcare
providers [11, 28]. Some barrier enclosure devices such
as an Intubation box (I-Box) were used during tracheal
intubation [5, 7, 22].

Though the I-Box is a protective device, its utility and
performance have been questioned. some studies were
shown that intubation may be difficult using the 1-Box
[29]. So, the current study aimed to evaluate the
endotracheal intubation outcomes with and without an |-
Box in COVID-19 patients.

Our findings showed that intubation outcomes were
better in the without I-Box group than in the I-Box group.
The duration of intubation was significantly longer in the
I-box group than without the 1-box group. In without I-
box group, all patients were successfully intubated in the
first attempt, while in the I-box group, the intubation was
successful in the first attempt in half of the patients. The
visibility of the airway was significantly better in the
without I-box group than the I-box group and the number
of attempts for successful intubation was higher in the I-
box group. In the I-Box group, more patients needed
optimizing maneuver of the airway.

The impact of I-Box on intubation during COVID-19
has been investigated in a few studies [17, 22, 25, 29-32].
Consistent with the current study, in some studies, it has
been shown that using a box makes intubation time
longer [17, 22, 25, 30]. while in a study by
Venketeswaran et al was shown that the intubation time
was not significantly different between three different
designated aerosol boxes [31].

In the current study was shown that using the 1-Box
decreases significantly the rate of successful intubation in
the first attempt and increases the number of attempts for
successful intubation compared to without the I-Box
group. Therefore, in this study, the rate of first intubation
success was 100% and 50% in with and without I-box
groups respectively. Azhar et al reported that the first-

pass intubation success rate was 94.4% and 100% with
and without the aerosol box [22].

This study showed the visibility of the airway was
significantly better in the without I-box group than in the
I-box group, which reduced the number of successful
intubation attempts in patients with covid-19. Consistent
with the current study, previous studies showed that
visibility reduce when intubating with the aerosol box
[22, 30]. Turner et al reported that intubation was
significantly more difficult using an aerosol box [33].

Protecting and reducing exposure of healthcare workers
in high-risk procedures such as endoscopy, and
endotracheal tube intubation from possible infection is
necessary, However, as much as possible personal
protective equipment must be used to provide ease of
endotracheal intubation and safety of COVID-19
patients.

Conclusion

In conclusion, the use of an Intubation box significantly
increased intubation time and the number of attempts for
successful intubation. It reduced significantly the rate of
first-pass success intubation and visibility.
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