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ABSTRACT

Objective: To assess whether the use of an aerosol box for percutaneous tracheostomy in patients with COVID-19 can protect
healthcare workers and affect the procedure-related outcomes and complications.

Study Design: Descriptive study.

Place and Duration of Study: Canakkale Onsekiz Mart University Hospital, Canakkale, Turkey from March to August, 2020.
Methodology: A retrospective evaluation of patients, who underwent percutaneous tracheostomy with an aerosol box, was
conducted. Patients aged over 18 years, diagnosed with COVID-19 and requiring percutaneous tracheostomy were included.
Exclusion criteria were: age under 18 years and refusal to participate in the study. Patients’ age, gender, comorbidities,
APACHE Il scores at intensive care admission, numbers of intubated days, durations of tracheostomy opening time, and compli-
cations were recorded.

Results: Twenty-four patients underwent the procedure. Tracheostomy was performed successfully in all 24 cases (100%).
The mean age of the cases was 67.2 = 10.1 years. Four patients experienced minor bleeding related to performing the percuta-
neous tracheostomy using the aerosol box. No healthcare workers were infected with SARS-CoV-2 while performing the
tracheostomy procedure.

Conclusion: Use of the aerosol box had adequate efficacy and safety for performance of the percutaneous tracheostomy
procedure in intubated patients with COVID-19, who were being followed up in the intensive care unit. This procedure could be

used as an alternative to traditional tracheostomy methods in patients with contagious respiratory infections.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has
become aserious global health problem. The clinical symptoms
of COVID-19infection range from asymptomatic disease or mild
upper respiratory tract infection to severe viral pneumonia,
accompanied by respiratory failure, with the potential for death
ofthe patient. Asignificantnumber of these patients, therefore,
require intensive care and mechanical ventilation. However,
patients with critical diseases requiring invasive ventilation
frequently run a high risk of mortality of up to 50%, while those
whosurvivetheirdisease often need long-termsupport.**
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Even before the COVID-19 pandemic, patients who underwent
endotrachealintubationintheintensive care unit subsequently
required long-term mechanical ventilation. In those patients, a
percutaneous tracheostomy is typically performed to reduce
the complications that may develop due to prolonged endo-
tracheal intubation.” However, with the COVID-19 pandemic,
tracheostomy hasnow become a high-risk procedureforhealth-
care workers (HCWSs), who already face fears of personal infec-
tion due to the shortage of personal protective equipment
(PPE).°

COVID-19 infection is mainly spread by way of droplets, thereby
necessitating the use of different safety methods for situations
likely to generate aerosols, such as intubation and tracheos-
tomy. Canellietal. suggested the usefulness of an aerosol box for
protection of the operator during tracheal intubation.” An aerosol
box typically consists of a transparent polycarbonate cube that
covers the head and shoulders of the patient while still providing
accesstothe patient. Thetype ofaerosol box we use fortracheos-
tomy has two more holes on both sides, in addition to the access
holesavailable fortheintubation procedure (Figure1).
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Figure 1: Demonstration of procedure using the aerosol box.

Due to the high mortality associated with COVID-19, and
concerns abouttransmission of the infection, the HCWs are now
reluctant to perform open percutaneous tracheostomy in
patients with COVID-19.

The aim of this study was to evaluate the effectiveness of an
aerosol box for reducing the complications associated with
percutaneous tracheostomy and the transmission of COVID-19
toHCWs.

METHODOLOGY

The study was approved by the University Ethics Committee
(June 03, 2020 - Protocol No. 34/08). This was a retrospective
evaluation of the patients with COVID-19, who underwent
percutaneous tracheostomy from March to August 2020 in the
pandemic intensive care unit (ICU) of Canakkale Onsekiz Mart
University Hospital. Patients aged over 18 years, diagnosed
with COVID-19 and requiring percutaneous tracheostomy,
were included. Exclusion criteria were age under 18 years and
refusaltoparticipateinthestudy.

The collected data included the patients’ age, gender, comor-
bidities, acute physiology and chronic health evaluation
(APACHE 1) scores at ICU admission, numbers of intubated
days, durations of tracheostomy opening time, and complica-
tions developing during and after the procedure. Bleeding was
categorised as minor bleeding (that stops in a short time with a
sponge wrapped around the stoma), moderate bleeding (cont-
inuous bleeding coming from the stoma/aspiration trachea
despite compression) and abundant bleeding (requiring inter-
ventioninthe operatingroom). Complete PPE gear (FFP3 mask,
fluid-repellent disposable surgical gown, cap, eye protection
and gloves) wasworn by allHCWs in the room during the proce-
dure. None of the HCWs involved in performing percutaneous
tracheostomies in COVID-19 patients in the ICU developed any
clinical COVID-19 symptoms, nor were any diagnosed with
CovID-19.

Alltracheostomies were performed by the same anaesthesiolo-
gistatthe patients’ bedsideintheICU. The thyroid, cricoid carti-
lage and vocal cords were first visualised through ultrasonog-
raphy (USG) on the midline. The USG probe was then held to
point to the midline, and the cartilaginous rings of the trachea

were visualised by USG scanning starting from the midline in
the sagittal plane tothe lateral USG. The second and third carti-
laginous rings, where the tracheostomy would be performed,
wereidentified andthe space betweenthemwas marked asthe
incisionand needle-entry sites. Vascularstructures attheloca-
tion selected as the needle-entry point in the midline of the
neck were scanned inthe transverse plane. If a vascular forma-
tion was detected at the needle- entry site, the lower or upper
cartilaginous ring gap was examined, and the point where no
vascular formation was observed was determined and marked
as the needle-entry site. The location of the endotracheal tube
was imaged. Before the intervention, 0.6 mg/Kg rocuronium
was used as a myorelaxant and 0.25 mg/Kg propofol was used
as sedative agent. The aerosol box was then placed in the
patient's head area (Figure 1). The intubation tube was pulled
backuptothevocal cords withthe help ofalaryngoscope.

During the tracheostomy procedure, ventilation of the patient
was maintained. After administering local anaesthesia and
making the incision at the point marked with USG, the percuta-
neous tracheostomy needle was inserted from the marked
point, and the procedure was performed under continuous aspi-
ration. The plastic cannula outside the needle was pushed into
the trachea, over the needle when the air aspiration was initi-
ated. Then needle was withdrawn and the guide wire was
advanced through the plastic cannula and placed in the
trachea. The entry point was then dilated to an appropriate
extent, first using the plastic dilators and then the dilator clamp
over the guide wire. A tracheostomy cannula of a size suitable
for the patient was advanced over the guide wire and placed in
the trachea. The cannula was fixed after confirming its location
in the trachea by auscultation. The ventilator was then
connected and restarted once the circuit was closed.

Descriptive statistics were calculated, including means, stan-
dard deviations, medians, minimums, maximums, frequencies
and ratios. SPSS version 22 software (IBM, Armonk, NY, USA)
wasused.

RESULTS

In total, 24 patients with COVID-19 (mean age: 67.2 + 10.1
years, females: 33.3%) whounderwent percutaneoustracheos-
tomy using an aerosol box, were included in the study. The
demographic data of the patients are presentedin Table . Eight
patients (33.3%) had cardiovascular disease, six (25%) had
respiratory disease, six (25%) had diabetes mellitus, and four
(16.7%) had more than one comorbidities. Four patients
(16.7%) experienced minor bleeding related to performing the
percutaneous tracheostomy, using the aerosol box. Subcuta-
neous emphysema occurred in two patients (8.3%). No health-
care workers were infected with SARS-CoV-2, while performing
the tracheostomy procedure. Tracheostomy was closed in six
patients (25%), six patients (25%) were discharged from the
hospital with a mechanical ventilator, eight patients (33.3%)
remained hospitalised, andfour patients (16.7%) died.
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Table I: Demographic data of the patients.

Characteristics Range (min-max) Median Mean = SD or n and %
Age (years) 54-85 66 67.2+10.1
Sex F/IM 8(33.3%) / 16 (66.7%)
Days intubated before tracheostomy 12-15 14 13.5+1.3
APACHE Il score at ICU admission 8.8-16.4 14 12.7£2.5
Duration of tracheostomy opening time (min) 10-16 14 13.4+2.2

DISCUSSION

This study has shown that the use of an aerosol box during
the percutaneous tracheostomy procedure of intubated
patients with COVID-19 was adequate in terms of both
efficacy and safety. For this reason, this procedure can be
used as an alternative method to traditional tracheostomy
in patients followed up in the ICU. Tracheostomy is
performed to reduce the complications that may develop
due to prolonged endotracheal intubation. The overall aims
of tracheostomy are to reduce laryngeal damage, to facili-
tate nursing care and aspiration of the respiratory tract, to
increase the patient's mobility by providing a safe airway, to
facilitate the transfer of the patient from the ICU, to improve
the patient's comfort and to ease oral nutrition. In addition
to maintaining the airway and preventing complications
related to intubation in the ICU, a tracheostomy also
decreases dead space volume, reduces airway resistance
and facilitates weaning from ventilation.® Furthermore,
studies have demonstrated that pronounced laryngeal
oedema and laryngeal ulcerations occur in patients with
COVID-19.° In the post-intubation period, coronaviruses are
known to cause laryngeal oedema and laryngitis, and SARS--
CoV-2 is also thought to have additional direct laryngeal
effects in some individuals.'*"*

The optimal timing of tracheostomy in a critical patient, who
is followed up in the ICU during the COVID-19 pandemic is
uncertain.”*" Postponing tracheostomy for patients with the
SARS-CoV-2 virus can reduce the risk of infection for the
HCWSs, but this risk reduction needs to be offset by consid-
ering the complications of long-term trans-laryngeal
tracheal intubation in the patient. The current case series,
evidence and expert opinions, when used as guidelines,
suggest that a tracheostomy should be postponed until at
least the tenth day of mechanical ventilation. In this case,
tracheostomy was scheduled for after the tenth day. In their
study, Friedman et al.** found a duration of 8.2 minutes for
a percutaneous tracheostomy intervention. They also
reported that the use of fibre optics, during the procedure,
helped reduce complications such as wrong passage and
tracheal damage. In this study, the average procedure time
was 14.2 minutes.

A percutaneous tracheostomy study conducted on 200
patients by Rajajee et al.”® in 2015 compared 107 percuta-
neous tracheostomy procedures accompanied with USG to
93 procedures conducted without USG. A rate of 1% was

reported for early and late complications developing in
patients, who underwent the procedure performed with
USG; whereas, this rate was 10% when the procedure was
performed without USG. A reduction in complications with
the use of USG before the procedure was also observed,
even though the authors were working in a restricted area
during the percutaneous tracheostomy and personal protec-
tive equipment limited their movements.

It was observed that the formation of a barrier between the
patient and the physician during the procedure created confi-
dence in the person who performed the tracheostomy. Never-
theless, the limited range of movements and the use of
personal protective equipment extended the duration of the
procedure beyond the expected average time, and narrowed
the field of view. However, the success of percutaneous
tracheostomy in patients with COVID-19 in the ICU is
affected by many other factors, such as the experience of
the person performing the procedure, the general condition
of the patient, and the neck anatomy.

This study has a few limitations. First, it is a retrospective
research design, and second it has a small sample size.

CONCLUSION

The use of the aerosol box had adequate efficacy and safety
for the performance of the percutaneous tracheostomy
procedure in intubated patients with COVID-19, who were
being followed up in the intensive care unit. This procedure
could be used as an alternative to traditional tracheostomy
methods in patients with contagious respiratory infections.
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