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KEYPOINTS

• COVID-19 patients often require prolonged mechanical ventilation, and tracheostomy is a common
choice.

• Shared guidelines for intensive care unit patient tracheostomies for COVID-19 patients do not exist.
• Our survey indicates the timing and technique of COVID-19 tracheostomies vary considerably among

hospitals in Lombardy, Italy.
• Otolaryngologists are seldom involved with decision-making regarding tracheostomies for intensive care

unit COVID-19 patients.
• Evidence-based interventions are essential for providing the best care to invasively ventilated COVID-19

patients.
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INTRODUCTION

After identifying the first Italian COVID-19 infected patient on 20 February 2020, a rapidly escalating
infection cluster was discovered. On 21 February, a response coordinated by a governmental task force
progressively led to a countrywide lockdown beginning on 9 March. Italy became the first Western country
to address COVID-19, which on 20 March, the World Health Organization declared a pandemic.

Although pneumology, infectious disease, and intensive care units (ICUs), as well as emergency departments,
have carried the heaviest healthcare burden during this outbreak,1 other departments must also address the
increased infectious risk while meeting patient needs. Given the number of COVID-19 patients requiring
long-term invasive ventilation, a surge in tracheostomies have ensued. Otolaryngologists have quickly become
involved in patient management, despite previously having been ’second-line’ specialists during infectious
outbreaks.2 This unprecedented need for tracheostomies reopened decades-old debates about ICU patient
tracheostomy timing, techniques and operators: supporters of late versus early tracheostomies, percutaneous
tracheostomies (PTs) versus open surgical tracheostomies (STs) and otolaryngologists versus anaesthesiolo-
gists.
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This unprecedented situation similarly affected all hospitals in the region, overburdening ICUs and inpatient
units. Our study aimed to illustrate the COVID-19 healthcare situation and investigate ICU tracheostomy
management decisions.

MATERIALS AND METHODS

We prepared a 13-item questionnaire asking the following: the number of COVID-19 patients treated, ICU
dedicated beds, tracheostomies performed and their timing, preferred tracheostomy techniques with reasons
for choosing PT or ST. The questionnaire was sent to each otolaryngology department in the Lombardy
region, during the first week of April 2020. Department directors, instructed to collect data by collaborating
directly with their respective ICUs, responded by phone the following week.

Data collection and statistics

Data were recorded on a Google Sheets spreadsheet (Google LLC, Mountain View, CA, US), anonymised
and extracted. Descriptive statistics were performed by transferring data into an Excel 2010 spreadsheet
(Microsoft Corp, Redmont, WA, US). Due to the small sample, data were considered as nonparametric.

RESULTS

The English translation of the full questionnaire with responses is available online as supporting information
to this paper. Each director from the 42 Otolaryngology departments in Lombardy answered the question-
naire. Among them, two belonged to cancer centres and one to a paediatric hospital. All the hospitals,
minus the two cancer centres, admitted COVID-19 patients into their wards and ICUs. The 40 hospitals
accounted for almost 9000 hospital and approximately 1000 ICU COVID-19-dedicated beds. The two cancer
centres were devoted to managing all complex cancer cases from the region, and patients were transferred
whenever possible.

At the time of interview (six weeks after Italy’s outbreak), over 500 tracheostomies were reported for intu-
bated critical COVID-19 patients in Lombardy. In 38 of 40 involved hospitals, at least one procedure was
performed. However, the number of performed procedures was inconsistent among centres, regardless of the
number of long-term invasively ventilated patients. Notably, nearly half reported fewer than ten procedures.

In all cases, the anaesthesiologist determined a tracheostomy need, but we noticed tremendous time and
preferred technique discrepancies among centres. We found the median time between symptom onset and
ICU admission was 10 ± 3, 5 days (range 1–18 days), and since then, the median time between intubation
and tracheostomy was 12 ± 4 days (range 3–18 days). Pronation cycles were tried in each centre before
prescribing tracheostomies but significantly differed among hospitals. A median of 3,5 ± 1,5 pronation cycles
was performed before tracheostomy (range 1–18 cycles).

Concerning the preferred technique, 27 of 38 centres that reported at least one tracheostomy performed
exclusively or mostly PTs. Among the remaining hospitals, in five cases PTs and STs were equally performed,
whereas in six cases STs were preferred to PTs. No association was found between the number of performed
procedures and preferred techniques.

Reasons for the chosen techniques are reported in Table 1. Operator preference was the primary determiner
for choosing PTs. Additional reasons frequently cited were the superior postoperative management of the
cannula and lower risk of complications. Open STs were mainly utilised for unfavourable anatomic conditions
but also from a lack of experienced PT staff or PT kits.

DISCUSSION

Synopsis of key and new findings

The entire healthcare system helped manage the region’s COVID-19 pandemic. Many patients required ICU
stays, often with prolonged mechanical ventilation, resulting in nearly all centres to perform at least one
tracheostomy. Notably, Lombardy’s ICUs reached maximum occupancy, which required converting operating
theatres into ICUs for invasive ventilation.1 This unprecedented situation forced the entire region to face the
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wide-scale clinical emergency without patient-treatment guidelines. We observed that non-existent criteria
for performing tracheostomies on intubated COVID-19 patients result in significant discrepancies between
their timing and techniques.

This survey revealed two distinct timing approaches: most centres reverted to tracheostomy for prolonged
intubations, lasting more than 10–12 days, whereas some others performed tracheostomies after 5–6 days
to accelerate weaning from mechanical ventilation. The latter group is among those performing a higher
number of procedures.

Median reported ICU stay is nine days,3 therefore, waiting for respiratory disorder recovery seems reasonable.
However, tracheostomy within seven days reduces the duration of mechanical ventilation and ICU stays as
well as hospital-acquired pneumonia and mortality.4 Early tracheostomy also reduces the need for sedation
and may accelerate rehabilitation.5Further studies are needed to provide data for determining appropriate
approach.

Percutaneous tracheostomy is the preferred technique, most often performed by anaesthesiologists, whereas
otolaryngologists are required for STs in case of predicted anatomical difficulties. However, a closer collabora-
tion between these specialists is advisable since each of the two techniques has its advantages. Percutaneous
tracheotomies reduce the risk for major bleeding and stoma infection. This proves vital due to the high
prevalence of multi-resistant bacteria in ICUs and the use of anticoagulants for COVID-19 patient because
of suspected microvascular pulmonary thrombosis.6 Concurrently, recently proposed COVID-19-specific ST
techniques reduce hypoxia time and minimise aerosol generation and operator infection.7-10 Furthermore, in
an emergency setting, shortages of resources, PT-experienced staff and PT kits must be considered.

Strengths and clinical applicability of the study

This study was conducted in a region significantly affected by the COVID-19 pandemic, and data collected
from each otorhinolaryngology departments actively addressing the situation. Presently, English literature
neither provides research regarding COVID-19-related tracheostomies nor multicentre data. Therefore, our
questionnaire offers a unique perspective, which emphasises the need for additional data to establish dedi-
cated guidelines addressing multiple discrepancies that accompanied COVID-19 tracheostomies during the
pandemic’s early phases.

CONCLUSION

Treating ICU patient tracheostomies, especially during fragile situations such as COVID-19 infections, requi-
res careful planning. Additionally, the present approaches need refinement and shared guidance. Although
we cannot deny the pandemic’s ramifications on the economy and human lives, the situation presents an
opportunity to improve standards of care. The similarities among ICU patients admitted to various hospitals
could help develop shared, evidence-based interventions for tracheostomies in long-term invasively ventilated
COVID-19 patients. Consequently, the present lack of guidelines demands mandatory collaboration between
otolaryngologists and anaesthesiologists to determine the timing and technical approaches appropriate for
each patient.
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