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INTRODUCTION 

COVID-19 is a fatal and highly infectious disease caused 

by severe acute respiratory syndrome coronavirus-2 

(SARS-CoV-2) virus.1 The clinical manifestations of 

COVID-19 patients may vary from throat pain, fever and 

myalgia to severe respiratory problem like acute 

respiratory distress syndrome (ARDS) and even 

respiratory failure.2 Severe COVID-19 patients may 

require endotracheal intubation and mechanical ventilation 

to help their potential recovery and in about 4 to 5% of 

such patients, invasive mechanical ventilation is needed.3 

To avoid complications of prolonged intubation, 

tracheostomy can be considered by health care 

professionals. Tracheostomy is one of the important 

surgical procedures done among the critical ill patients for 

prolonged ventilation.4 Tracheostomy is an aerosol 

producing surgery with high chance of transmission of 

infection for health care professionals. It has important 

implications in patient care and spread of infections. There 

are several guidelines and recommendations for 

performing tracheostomy in COVID-19 patients but the 

indications and exact timing for tracheostomy is variable 

and unclear. The timing of tracheostomy in OCVID-19 

patients indicates the outcome of the patient care in ICU. 

Tracheostomy usually reduces the ICU stay in context to 

prolonged invasive mechanical ventilation where they 

suggested within 7 to 14 days avoiding complications like 

damage to the trachea.5 Performing tracheostomy in 
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COVID-19 patients reduce duration of mechanical 

ventilation but its utility for recovery of COVID-19 

patients is still not know.6 As tracheostomy is an aerosol-

generating procedure, it increases health care 

professional’s exposure to COVID-19 infection, but the 

time of the viral load and transmission rate of this infection 

are not yet exactly known. The indications and exact 

timing of tracheostomy in COVID-19 patients are often 

pose challenges in front of surgeon and health care 

professionals which are associated with safety of patients 

and health care professionals. 

There are not many studies for defining the indications and 

optimum time to perform tracheostomy on COVID-19 

patients at ICU. Here, the aim of this review article is to 

discuss the indications and optimum timing for performing 

tracheostomy on the COVID-19 patients at the intensive 

care unit. 

METHODS OF LITERATURE SEARCH 

We performed a literature review for indications and 

optimum timing for performing tracheostomy in COVID-

19 patients during the current pandemic consisting data 

base of PubMed, Medline, SCOPUS and Google scholar 

search with the words COVID-19, SARS-CoV-2 and 

indications of tracheostomy and timing of tracheostomy. 

We reviewed the different current articles and 

recommendations from national and international medical 

societies and decisions from several government medical 

councils. This manuscript reviews the details of 

indications and optimum timing for performing 

tracheostomy along with epidemiology, preventive 

measures for transmission of infection. This manuscript 

presents a baseline from where further prospective trials 

for indications and optimum timing of tracheostomy could 

be designed and helpful as a spur for further research in the 

COVID-19 pandemic and so prevent transmission of 

infections to medical professions and other patients during 

this procedure. 

EPIDEMIOLOGY 

COVID-19 is a highly contagious disease of the 

respiratory system which occur by novel coronavirus 

SARS-CoV-2.7 SARS-CoV-2 is β-coronavirus, which is 

enveloped non-segmented positive sense RNA virus 

(subgenus sarbecovirus and orthocoronavirinae 

subfamily).8 This infection is a newly evolving public 

health crisis threatening the world. The first patient of 

COVID-19 infection was reported in Wuhan, China in late 

December 2019 by SARS-CoV-2 (severe acute respiratory 

syndrome corona virus 2) and now rapidly spreading 

worldwide.9 World health organization (WHO) declared 

the COVID-19 infection as pandemic on March 11, 2020.9 

In the hospital setting, critically ill patients with 

respiratory failure often need endotracheal intubation and 

changed to tracheostomy in case of prolonged ventilation.9 

The incubation of the COVID-19 infection is 1-14 days, 

mostly 3-7 days and the COVID-19 is contagious during 

the latency period.10 One study shows 4 to 5% of such 

severe COVID-19 patients need invasive mechanical 

ventilation.10 In one study, 6.30% patients need 

tracheostomy during the COVID-19 outbreak.11 Study 

showing 7.3-32% COVID-19 patients lead to revere 

respiratory failure or critical ill condition, where patient 

may subsequently need tracheostomy for different 

reasons.12,13 Patients with COVID-19 infections are likely 

to undergo tracheal intubation and mechanical ventilation 

support. Data from Europe showed that most critically ill 

patients, the duration of invasive ventilation can be up to 

21 days.14 Guidelines for performing a tracheostomy are 

made to minimize duration of mechanical ventilation and 

duration of stay at ICU but its benefits towards recovery of 

patient from COVID-19 infection is not known.15  

TRACHEOSTOMY AND RISK OF INFECTIONS 

There are some procedures in COVID-19 patients, capable 

to generate aerosols such as non-invasive ventilation, 

tracheal intubation, tracheostomy and manual ventilation 

before intubating the patients.16 These aerosol generating 

procedures are usually associated with high chance of 

SARS transmission.16 SARS-CoV-2 is usually spread via 

droplet infection and contact, so careful attention must be 

made during airway.17 In patients with COVID-19 

infection, prolonged intubation and mechanical ventilation 

often require tracheostomy. However, many clinicians 

avoid it because of the risk of transmission of infection 

during the procedure and also during the process of the 

care for patients afterwards. There is a universal agreement 

that performing tracheostomy on COVID-19 patient’s 

result in increased chance of viral transmission to health 

care professionals and other patients nearby. So, 

tracheostomy is considered as one of the most high-risk 

surgical procedures in COVID-19 patients. To avoid 

transmission of infections to tracheostomy team and 

surrounding health care professionals, adequate 

preparations is required (Table 1). Percutaneous 

dilatational tracheostomy is a minimally invasive 

procedure and less chance of transmitting infections to 

health care professionals than open tracheostomy.18 

However, in certain situations like unfavourable neck 

anatomy, thyroid gland enlargement and cicatricial 

contracture of neck are not suitable for percutaneous 

tracheostomy. In these situations, open tracheostomy is an 

inevitable choice and this open tracheostomy is more 

vulnerable to result secretion spatter and contribute 

nosocomial spread of viruses from patients to personnel in 

the operating room. At the time of tracheostomy procedure 

in a COVID-19 patient, meticulous care should be paid to 

the surgical and anaesthetic technique to reduce the cross-

contamination and occupational infection among health 

care professionals.19 Tracheostomy provides several 

advantages to the patients such as improved comfort, 

decreased sedative, paralytic medical support and 

decreased dead space. Moreover, the tracheostomy also 

decreases airway resistance and decreasing the work of 

bearing optimizing the tracheal secretion control.20  
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Table 1: Preparation for performing tracheostomy on COVID-19 patients. 

Operating site Operating team Operating time 
During opening the 

trachea 
Nursing care 

Isolation area with 

negative pressure 

Full PPE, head cap 

face shield Goggles 

Over 14 days after 

tracheal intubation 
Paralyze the patient 

Safe suction of the 

secretions 

Limited number of 

persons involved 
Double gloves 

When failure to 

spontaneous 

breathing trial (SBT) 

Push the endotracheal 

tube cuff caudally for 

avoiding air leakage 

Regular checking 

of cuff pressure 

Surgical equipment 

should be ready 

Mask-N95, FFP3 or 

FFP2 
Difficult intubation  

Hyper inflate the cuff of 

the tube 
Stoma care 

Tracheostomy team 

with expertise 

Gowns (Double 

gown preferable) 
Re-intubation 

Avoid electrocautery. 

Smoke evacuated if 

electrocautery used 

Staff should be 

trained for the 

airway 

management 

INDICATIONS OF TRACHEOSTOMY 

Tracheostomy is a commonly performed surgical 
procedure in intensive care unit and helpful for weaning 
from ventilator support, enhance pulmonary toilet, 
increase patient comfort and routinely performed living 
activity, decrease laryngeal injury by endotracheal 
intubation and prevent long-term complications like 
subglottic or tracheal stenosis.21 However, the surgical 
indications of the tracheostomy are greatly affected by the 
general health condition of the patient, comorbidity, 
prognosis, staff experience and hospital resources.22 
Tracheostomy is an important surgical procedure in 
current coronavirus disease 2019 (COVID-19) pandemic 
particularly those cases undergoing prolonged tracheal 
intubation. In current COVID-19 pandemic, the 
tracheostomy is usually performed in reverse transcription 
polymerase chain reaction (RT PCR) tested COVID-19 
patient with prolonged mechanical ventilation. The 
progressive increase of the COVID-19 patients will expect 
more requirements of the orotracheal intubation and 
prolonged ventilation. In this clinical context of ICU, 
tracheostomy can be considered by health care 
professionals. Performing tracheostomy on COVID-19 
patients or suspected patients for COVID-19 infection 
imposes challenges not only to otorhinolaryngologists but 
also to the entire health care team. If the tracheostomy is 
not an emergency, this can be reviewed by a 
multidisciplinary team and risk versus benefits of this 
surgery and also the associated health care team should be 
assessed. Unlike the bacterial pneumonia, COVID-19 
patients present with dry cough and produce little mucus 
and secretions, so it makes tracheostomy for pulmonary 
toilet less critical.23 Study showed, patients with COVID-
19 infections and respiratory failure require ventilator 
support more than 4 weeks, which result in prolonged 
rehabilitation as well as severe critical illness and 
neuropathy.24 Performing tracheostomy on COVID-19 
patients in ICU impose challenges on health care 
professionals including operating surgeon. Before 
performing surgical tracheostomy, this can be properly 
assessed for indications with effective out come and 
benefit for the patients.25 Tracheostomy is an effective and 
safe surgical procedure performed for patients with 
prolonged endotracheal intubation as in acute respiratory 

failure. The decision for performing tracheostomy in 
COVID-19 patients is often based on standard weaning 
procedure.26 However, the decision for performing 
tracheostomy should consider for both benefits of the 
patient and occupational infection of SARS-CoV-2 in 
health care professionals during the COVID-19 pandemic. 
In current COVID-19 pandemic, clinicians must carefully 
consider the indications of tracheostomy on patients with 

COVID-19 in the ICU. 

TIMING OF TRACHEOSTOMY 

The optimal timing to perform tracheostomy in COVID-
19 patients remains controversial and highly dependent on 
the hospital, region and country. Timing of tracheostomy 
is an important relation with safety of the patients and 
health care professionals. The recommendations for 
performing tracheostomy from international, 
multidisciplinary experts suggested that it should be done 
at least 10 days after endotracheal intubation in COVID-
19 patients.27 Current data from Europe suggested that 
most of critically ill patients, the duration of invasive 
ventilation could go up to 21 days.28 In current COVID-19 
pandemic, the critical cases have been defined by presence 
of respiratory failure requiring mechanical ventilation and 
treatment at ICU. 29 One study suggested deferring 
tracheostomy after 21 days of intubation and suggested 
open surgical tracheostomy over percutaneous dilatational 
tracheostomy.30 Similarly New York head and neck 
society suggested a 14-day standard with mean (SD) of 
10.6 days.31 Guidelines regarding exact timing of 
tracheostomy consider scarcity of ventilators and other 
resources in ICU.32 One study suggested no sooner than 
two to three weeks after endotracheal intubation, despite 
the fact that the long-term laryngotracheal complications 

may be seen in prolonged intubation.33  

PREVENTION OF INFECTIONS DURING 

TRACHEOSTOMY 

Severely COVID-19 patients have high chance for 

requirement of prolonged intubation, making 

tracheostomy a likely consideration. The contagious 

nature of COVID-19 infection results an additional risk of 
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viral transmission to health care professionals which 

should be taken into consideration. Tracheostomy is an 

aerosol generating procedures and it increases the 

exposure of health care workers to COVID-19 infections.34 

Performing the tracheostomy and post-tracheostomy care 

need a strategy which mitigates these risks and enhances 

the quality of patient care. The establishment of a surgical 

tracheostomy strategy, experienced surgical team and use 

of appropriate personal protective equipment (Figure 1) in 

each hospital is needed to prevent transmission of 

infection.35  

 

Figure 1: Surgeon with personal protective equipment 

(PPE) before performing tracheostomy. 

To enhance the safety of tracheostomy in COVID-19 

patients, a reusable type of instrument which consists of a 

transparent plastic shield with a sloping angled surface and 

a plastic drop attached to the top and side edges of the face 

shield.36 Personal protective equipment (PPE) is 

considered as the primary means to decrease the 

transmission of SARS-CoV-2 virus to health care 

personnel.37 The surgical team should wear enhanced PPE 

including N-95 mask or FFP3, surgical cap, goggles and 

face shield, surgical gown (preferable double gown) and 

gloves (use of double nitrile gloves). Head cap and shoe 

covers are considered necessary safety of the health care 

workers. Tracheostomies should be performed in the ICU 

with negative pressure rooms for avoiding unnecessary 

transport of patients and repeated connections and 

disconnection of ventilator circuits during the transfer of 

patients.38 Senior or experiences staffs should perform the 

tracheostomy on COVID-19 patients. The number of 

health care professionals in this procedure should be kept 

to minimum number. Tracheostomy can be done as an 

open or percutaneous procedure, depending on the surgeon 

preference and patient factors. Two surgeons, one 

intensivist, one staff nurse of intensive care and two scrub 

nurses are ideally required to perform the tracheostomy. 

One scrub nurse should not enter the room but support the 

personnel in donning and doffing of the PPE and for 

preparation of surgical instruments. During tracheostomy, 

provide adequate sedation such paralysis which eliminates 

the risk of coughing during the procedure.39 Ventilation 

should be paused (apnoea) at the end-expiration when 

making opening on the trachea where the ventilation 

circuit is disconnected. A non-fenestrated cuffed 

tracheostomy tube is better and it keeps the cuff inflated to 

stop the spread of the virus through the upper airway. 

Tracheostomy suctioning is should be done by a closed 

suction system with a viral filter. Heat moisture exchanger 

device can be used instead of tracheostomy collar at the 

time of the weaning for preventing virus spread or re-

infection of the patient. The tracheostomy tube changing 

should be avoided until the viral load is as low as possible. 

CONCLUSION  

Presently COVID-19 is a challenge for global health care 

professionals. As the COVID-19 infection escalates, the 

staying of the patient in ICU is extended with ventilator. 

Acute respiratory distress syndrome and respiratory failure 

are serious complications of COVID-19 infection which 

need mechanical ventilation. Tracheostomy is needed in 

case of prolonged ventilation. Tracheostomy is an aerosol-

producing procedure and associated high droplet and 

particle generating which pose risk for transmission of 

COVID-19 infection to health care providers. So, 

indications and timing of tracheostomy on COVID-19 

patients is always challenging. There are still controversial 

for exact indications and timing for tracheostomy in 

COVID-19 patients. It is thus crucial for ICU teams and 

surgical personnel and they should be well prepared for 

performing the tracheostomy when required. Proper 

indications and optimum timing for performing 

tracheostomy are important decisions for health care 

professionals before the procedure. An experienced team 

of health care professionals is required for performing a 

safe tracheostomy in COVID-19 patients and to reduce the 

risk of occupational SARS-CoV-2 infection to them and 

others. 
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