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INTRODUCTION 

SARS-CoV-2 (severe acute respiratory syndrome 

coronavirus 2) is the causative agent for coronavirus 

disease 2019.1 Coronavirus causes respiratory tract 

infections. The severity can be mild like common cold, or 

can be lethal, like SARS, MERS (middle east respiratory 

syndrome) and COVID-19 (corona virus disease, 2019). 

COVID-19 disease was first identified in December 2019 

in Wuhan, the capital of China's Hubei province and it 

caused a pandemic.2,3 The virus is most contagious when 

people are symptomatic, although spread is possible even 

before symptoms appear.4 The virus mainly spreads by 

close contact via small droplets produced while coughing, 

sneezing and talking.4,5  

Aerosol transmission occurs while doing intubation and 

cardiopulmonary resuscitation. Fomite transmission is 

also seen.4 The incubation period is 5 to 6 days but may 

range from 2 to 14 days. The virus survives for hours to 

days on surfaces. The patient may be asymptomatic or 

present with flu like symptoms like fever, cough, 

sneezing, fatigue and shortness of breath. The disease 

may progress to pneumonia, multi-organ failure, and 

even death.8-11 Olfactory dysfunction of sudden onset is 

the most common early clinical feature of COVID-19.12,13  

Many patients require intensive care and subsequent 

intubation with tracheostomy. This procedure can greatly 

increase the aerosol spread to the healthcare staff and 

surrounding patients. Hence, appropriate protective and 

hygiene measures are of utmost improtant.6,7 

METHODS 

Data sources 

Protocols and guidelines relating to tracheostomy in this 

COVID-19 pandemic were identified from webpages of 

otolaryngology societies such as British laryngological 

association, centers for disease control and prevention 
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(CDC), web of science, pubMed, Google scholar and 

various other literatures. 

Protocol 

The current situation of COVID-19 pandemic has lead to 

increase in critically ill patients needing hospitalization 

and ICU care. Many cases require prolonged ventilatory 

support, urging the need for tracheostomy. Tracheostomy 

is an aerosol generating procedure, with potential risk to 

the doctors and healthcare staff to get infected by SARS-

CoV-2 virus during the operation and post-operative care 

of the tracheostomy site. Thus, selection of patient for 

doing tracheostomy, timing of tracheostomy, performing 

tracheostomy and after care is very important in this 

current COVID-19 scenario. 

Decisions for tracheostomy 

 
Amongst all the patients getting hospitalized, 8 to 13% 
patients are critically ill and require mechanical 
ventilation and tracheostomy for life support.14 The 
indications for tracheostomy are mainly assistance of 
mechanical ventilation for a long period, simultaneously 
reducing complications due to endotracheal tube and 
fasten the weaning from ventilation. Decision for 
tracheostomy should be made in the mentioned protocol; 
two ICU consultants should make a decision after 
discussion with the surgical team and senior anesthetist. 
The patient should have a good expectation of achieving 
complete recovery and having an independent lifestyle. 
Tracheostomy is indicated in laryngeal injury, trauma or 
dysfunction, ventilator associated pneumonia, ventilator 
associated respiratory muscle atrophy, cumulative effect 
of sedation etc. Tracheostomy is not recommended in 
patients who still need high ventilator requirements, high 
fractions of inspired oxygen (FiO2), multiorgan failure 
and who might require prone positioning.15 
 
Timing for tracheostomy 

Delaying tracheostomy in a COVID-19 patient in order to 
reduce risks to the health-care staff results in 
prolongation in the duration of sedation and intubation, 
which in turn can result in additional complications. 
Tracheostomy should be delayed for at least 10 days of 
mechanical ventilation and should be considered only 
when patients are showing signs of clinical improvement. 
The patient should be relatively stable and should tolerate 
laying flat with periods of brief apnea. In ICU all the 
critically ill patients who need tracheostomy should 
undergo preoxygenation followed by a trial of apnea with 
a FiO2 of 1.0 and positive end expiratory pressure of 5 
cm H2O. Rapid desaturation, indicates a high risk factor 
and tracheostomy should be deferred in such cases.16 

Place for tracheostomy 

Whenever possible tracheostomy should be performed in 
the operation theatre. The operating room should have 
negative pressure environment with high frequency air 

changes (25 per hour). Each operating room should have 
separate ventilating system with integrated high 
efficiency particulate air (HEPA) filter. Separate 
operating room should be designated for COVID-19 
suspected or positive patients. There should be negative 
pressure isolation transfer cabin to transfer patients 
between the isolation ward and operation theatre. Those 
who are involved must wear level 3 protective medical 
equipment (BSL-3). Principles of clean area, 
contaminated pollution area and two buffer zones should 
be followed while entry and exit into the operating 
theatre. Alternatively, a provisional operating room with 
negative pressure can be set up in the ICU. If negative 
pressure theatre is not available then consider a normal 
theatre with closed doors during the procedure. Consider 
turning off laminar flow (if present).17 

Staff preparation 

All staff must wear personal protective equipment (PPE) 
like cap, powered air purifying respirator (PAPR), eye 
protection, face shield, fluid-repellent disposable surgical 
gown, double gloves, shoe cover. If PAPR is not 
available then FFP3 mask (fit-tested filtering face piece 
3) or N95 mask is used with an additional fluid shield. A 
core COVID airway team is formed to facilitate 
efficiency during the crisis. Suggested COVID-19 airway 
team included ENT/head & neck consultant, senior ICU 
anesthesia consultant, registrar, senior theatre nurse.18-22 

Equipment for tracheostomy 

Pre-prepared tracheostomy sets are kept in grab bags and 
stored in a designated clean zone. The equipment 
includes tracheostomy set, cuffed non-fenestrated 
tracheostomy tubes of appropriate sizes and HME 
(simple heat and moisture exchange filter) with viral 
filter. Only use cuffed, non-fenestrated tracheostomy 
tubes. Ensure that there is adequate supply of cuffed, 
non-fenestrated tracheostomy tubes of various sizes. 
Establish a system to record what has been used and what 
needs restocking. Attach syringe to tracheostomy balloon 
ready for inflation. Consider preloading the HME onto 
the inner tube. Ensure only closed in-line suction is used 
for ETT (endotracheal tube) and tracheostomy tube.23 

Tracheostomy procedure 

Approach to tracheostomy can be surgical, percutaneous 
or hybrid. Percutaneous tracheostomy involves opening 
of the ventilator circuit more commonly than the surgical 
tracheostomy and it is done with the help of ultrasound 
and bronchoscopy guidance, thus improving safety to the 
patient but it generates more aerosol as compared to the 
surgical approaches. Hence, surgical tracheostomy 
approach is more favored over percutaneous 
tracheostomy approach during COVID-19 pandemic.24,25 
Single-use bronchoscopes along with a sealed ventilator 
circuits are preferably used while doing percutaneous 
tracheostomies. 
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Positioning of patient  while doing tracheostomy 

The patient lies in supine position with hyper-extended 
head and face and is covered by drapes. Consider use of 
surgical ties rather than diathermy, to prevent vapour 
fumes containing viral particles. Use of smoke evacuator 
is recommended while using open approach 
tracheostomy.28 

Before opening of trachea  

Inform anesthetist of readiness to open trachea. Confirm 
paralysis and request full paralysis throughout to reduce 
risk of cough. Neuromuscular blocking drugs are used to 
paralyze the muscles thus eliminating undue coughing 
(this reduces the aerosol spread) and movement of patient 
during the procedure. However it should be kept in mind 
that critically ill patients may land up in tachyphylaxis in 
response to neuromuscular blocking drugs.26,27 Pre-
oxygenation with PEEP (positive end expiratory 
pressure) is done then ventilation stopped. This allows 
time for passive expiration with open APL (adjustable 
pressure limiting) valve. Consider clamping of the ETT 
then advance cuff beyond proposed tracheal window. 
Hyperinflate cuff and re-establish oxygenation with 
PEEP. Adequate oxygenation should be done prior to 
opening of the trachea, reducing the duration of apnoea.28 

Creating tracheal window 

One must create the tracheal window as much cranially 
as possible (e.g. 1st or 2nd inter-tracheal space) taking care 
to avoid the ETT cuff injury. Turn off flow with open 
APL valve, allowing passive expiration, after clamping 
ETT. Deflate ETT cuff and withdraw back proximally to 
the tracheal window under direct vision. Ensure tracheal 
window is of sufficient size to allow easy insertion of 
tracheostomy tube without injury to cuff. The anterior 
tracheal wall can be sutured to the skin to facilitate 
insertion and post-operative management. Insert cuffed, 
non-fenestrated tracheal tube through the tracheal 
window. Immediately inflate tracheostomy tube cuff. 
Replace introducer with non-fenestrated inner tube and 
HME filter. Prompt attachment of circuit is done. Resume 
ventilation immediately.28 

Confirmation of tracheostomy tube 

Confirm position of the tube while patient lying in a 30 
degree head up (ICU nursing) position. Confirm position 
of tracheostomy tube with end-tidal CO2 only, thus 
avoiding contamination of stethoscope by auscultation. 
Withdraw clamped ETT carefully. Secure tube with 
sutures and tapes. 

Proper disposal of equipment and decontamination of 
operation theatre  

After tracheostomy is completed, disposal of PPE kit 
needs to be done according to local guidelines. After 
completion of tracheostomy, the full anesthesia unit 

should be disinfected for two hours with 12% hydrogen 
peroxide present inside an anesthesia circuit sterilizer. 
Chlorine containing disinfectant (2,000 mg/L) is used to 
clean the floor of operation theatre and all the reusable 
medical equipments. Surgical instruments are soaked in 
2,000 mg/l chlorine-containing disinfectant and then 
sealed in double-layered disposable waste bags before 
being sent to the respective disinfection area. The air 
purification system of operation theatre is shut down after 
30 minutes and then an ultra-low volume 20-30 
mL/minute of 3% hydrogen peroxide is used to fumigate 
the OT for two hours, after which the negative pressure 
ventilation is turned on again.29 

Post-operative care 

There is high risk of aerosol transmission after 

tracheostomy. Thus patient care should be balanced along 

with the safety of health-care staff. Patients need to be 

nursed and supervised by experienced staff who are well 

trained in post-operative tracheostomy care.30 

Tracheostomy tube care is done in BSL-3 settings. 

Patients should be transferred cautiously. One dedicated 

team member is allocated for holding the tracheostomy 

tube whenever the patient is being prone or turned. 

Humidified oxygen is avoided if possible, instead HME 

(simple heat and moisture exchange filter) are used.31 Use 

only in line closed suction circuits at all times. Cuff 

pressures are maintained at 20-30 cm of H2O and 

checked every 12 hours.32 Cuff should not be deflated,  

considering risks to patient, staff and the environment. 

Dressings should not be changed unless there is a frank 

sign of infection or bleeding. First tube change is delayed 

up-to seven to ten days. While changing the tube, all 

should wear full PPE kits and perform same sequence 

with pause in ventilation before deflating cuff and 

inserting new tube with immediate re-inflation of the 

cuff. Cuffed non-fenestrated tube should be used until the 

patient is confirmed COVID-19 negative. Subsequent 

planned tube changing should be at 30 days interval. If 

patient is confirmed COVID-19 negative, then he is 

moved to a COVID-19 negative ward and then 

considered trials of cuff deflation. Increasing cuff 

deflation period, promotion of coughing, gradual 

vocalization and rehabilitation of swallowing is done 

before weaning the patient off the tracheostomy. 

However, all of these have a potential to spread aerosol.28 

To prevent the spread of aerosol, face masks and 

tracheostomy shields are used.33 Planning for 

decannulation should be made in co-ordination with 

physiotherapists. Before decannulation, the patient has to 

tolerate 24 hours with cuff deflated and 12 hours with one 

way valve, with minimal or no tracheal suctioning 

requirements. He should be able to independently cough 

out secretions without any evidence of any 

bronchopulmonary infection, upper airway obstruction or 

high oxygen requirements.34 Patients with suspected 

hyper-inflammatory conditions and lung inflammation 

signs should be considered for immunomodulation 

therapy with methylprednisolone.35  
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RESULTS 

Prasun  et al from India reported tracheostomies in 11 

COVID-19 positive patients, of which 8 were male and 3 

were female. 9 patients were more than 50 years of age. 

All the patients had one or more comorbidities in the 

form of diabetes mellitus, renal disease and cardiac 

problems. The indications for tracheostomy in all patients 

were pneumonia needing prolonged intubation. 

Tracheostomy was done 10 days after prolonged 

mechanical ventilation. All patients tolerated the 

procedure well.37  

Chao et al studied 53 COVID-19 patients who underwent 

tracheostomy, the average time from endotracheal 

intubation to tracheostomy was 19.7 days± 6.9 days. The 

most common indication for tracheostomy was acute 

respiratory distress syndrome, followed by failure to 

wean ventilation and post-extracorporeal membrane 

oxygenation decannulation. Both open surgical and 

percutaneous tracheostomy techniques were performed 

utilizing methods to mitigate aerosols. Importantly no 

healthcare worker transmissions were reported by those 

involved in the procedure.38 

New York university thorasic group did a study on 270 

COVID-19 patients who required invasive mechanical 

ventilation. Of those, 98 patients underwent percutaneous 

dilational tracheostomy. The mean time from intubation 

to the procedure was 10.6±5 days. During this period 

none of health care providers had symptoms or tested 

positive for COVID-19.39 

Thus, it is suggested to do tracheostomy after 10 days of 

intubation. Special guidelines and steps of tracheostomy 

reduce the spread of aerosol to a large extent. Post-

operative tracheostomy care should be done by 

experienced staff. The cuff of tracheostomy tube should 

remain inflated unless indicated. Change of tube is 

preferably done after 10 days. Decannulation is done only 

when the patient becomes COVID-19 negative. The 

above is especially important in the Indian scenario 

where there are a very high number of patients with co-

morbidities. 

DISCUSSION 

Wang et al from China did a study on 344 COVID-19 

patients in the ICU. Of the 344 subjects, 133 patients 

expired on the 28th day with a median survival of 25 days. 

Of these patients, there were many with different 

comorbidities with 141 patients having hypertension. In 

survivors, the mean duration of hospitalization for a 

negative test result was 12 days.40 Zhang et al conducted 

another study in China on 633 COVID-19 patients, of 

whom 247 patients had at least one comorbidity and 

concluded that older individuals, greater than 60 years, 

were more likely to have a complicated prognosis.41 

Similarly Garg et al from United States used COVID-

NET in 14 states to monitor the demographics of 

COVID-19 patients who were hospitalized. From March 

1st to 30th 2020, there were a total of 180 patients on 

COVID-NET of which 89.3% of the patients had an 

underlying comorbidity. The most common comorbidities 

found were obesity, hypertension and diabetes mellitus.42 

Thus patients with COVID-19 disease who have 

comorbidities such as hypertension or diabetes mellitus 

are more likely to develop a more severe course and 

progression of the disease. Furthermore, elderly patients, 

especially those above 65 years with comorbidities may 

require prolonged ventilation and tracheostomy. COVID-

19 disease has spread worldwide with ENT doctors at 

high risk of getting infected. The aerosol spread can not 

only occur during tracheostomy procedure but also while 

maintaining the tracheostomy site. Hence the infective 

duration of the patient must be noted and proper 

precautions and guidelines should be followed to reduce 

the risk of spread. 

CONCLUSION 

COVID-19 disease is highly contagious disease. 

Measures need to be taken to prevent its transmission 

thus attaining a plateau and decline in the disease spread. 

This review summarizes the protocols for tracheostomy 

in the current scenario. As many patients may require 

tracheostomy, a carefully planned approach is required 

keeping the protocols in mind, choosing the right patient 

and evaluating the risks involved. 
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